2.7 Italy: network costs versus decentralised system

Michele Gaspari and Arturo Lorenzoni

2.7.1 Introduction

The diminishing economies of scale and the gradual cost reductions of renew-
able technologies make distributed generation (DG) the most convenient alter-
native for new electricity generating installations (Lorenzoni 2014; Lorenzoni
2015; REN21 2016). The establishment of a decentralised electricity market is
essential for compliance with the decarbonisation commitments of the Paris
Agreement (UNFCCC 2015; IEA 2016), even if in the framework of European
targets (European Commission 2014) each member state may implement dif-
ferent instruments for the transition to sustainable energy (Kuzemko et al.
2016). The Italian market represents a significant case for the analysis of the
evolution towards low-carbon electricity systems as a remarkable increase in
renewable capacity installed in the last six years was possible within a mar-
ket characterised by a real liberalisation process even with a large share of
the former incumbent Enel (ARERA 2018). However, whilst Italy has already
met its 2020 decarbonisation goal for the electricity sector, some policies cur-
rently in place may be detrimental for the further development of decentralised
energy resources (DER): in order to revert this trend, the draft National Energy
and Climate Plan presented in December 2018 set ambitious goals to further
increase decarbonisation (Ministero dello Sviluppo Economico, Ministero
dellAmbiente, Ministero delle Infrastrutture 2018).

This chapter provides an overview of the most significant regulatory and
market aspects that have enabled Italy to meet its target, and of the barriers
that are hampering further actions. The second section describes the institu-
tions and characteristics of the Italian electricity market as well as the most
important decarbonisation policies; the third section analyses the outcomes of
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such policies. The fourth section focuses on the main governance drivers and
barriers for decentralisation, and the fifth section provides concluding remarks.

2.7.2 The impact of European policies on the
decentralisation of the Italian electricity market

From nationalisation to liberalisation: a short description of institutions
and market players

In 1962 the per-capita electricity consumption in Italy was still lower with
respect to other comparable countries; the centre-left government decided to
nationalise the industry and to establish the single vertically integrated utility
Enel, in order to give access to every consumer under the same conditions, and
to sustain economic growth (Ranci 2014).

The establishment of the National Regulatory Authority (NRA), thirty-
three years later, to promote competition, efficiency and transparency whilst
maintaining a high quality of supply, was a precondition for the liberalisa-
tion of the market (Legge 481/1995). According to the European Directive
1996/92/CE, the first step to promote the participation to the free retail
market was to give access to ‘eligible consumers’; the Italian decree (D.Lgs.
79/1999) declared ‘eligible’ those consumers with a decreasing annual con-
sumption threshold (from 100 GWh down to 0.1 GWh from 1999 to 2007),
while the others were supplied in the regulated captive market, where supply
conditions were defined by the NRA. This hybrid solution was unstable: since
July 2007 everyone has access to the free retail market; however, the captive
market, where a single buyer ensures electricity supply, is still available and
serves the majority of households (ARERA 2018). The wholesale market is
managed by Gestore dei Mercati Energetici (GME), which sets criteria for
neutrality, transparency, and competition amongst producers: Terna is the
transmission system operator.

Enel remains dominant across supply and distribution: with respect to distri-
bution networks, in 2017 Enel Distribuzione (currently e-Distribuzione) man-
aged 85 per cent of total electricity supply volumes (ARERA 2018). Enel is also
the largest supplier in the retail market (85.4 TWh): a deliberation from the
NRA is stricter in terms of the obligation of functional unbundling (ARERA
2015d). In general, the Italian territory is provided with scarce natural resources
and fossil fuels are not available: the dependence from foreign sources is 75 per
cent, with oil and gas still accounting for around 60 per cent of the energy mix
(Unione Petrolifera 2016).

With respect to the electricity market agenda the Italian Government has
acted as a policy-taker, building its policies according to EU priorities (Font
2002; Clo 2014). The same approach has been adopted with respect to decar-
bonisation commitments to be implemented in Italy after the EU signature of
the Paris Agreement (UNFCCC 2015).
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Table 3: Electricity generation (GWh) by renewable energy sources in Italy.

2013 2014 2015 2016 2017 | 2018**
Hydro 52,773 | 58,545 | 45,537 | 42,432 | 36,199 49,28
Wind 14,897 | 15,178 | 14,844 | 17,689 | 17,742 | 17,492
Solar 21,589 | 22,306 | 22,942 22,104 | 24,378 | 22,653
Geothermal 5,659 5,916 6,185 6,289 6,201 6,08
Bioenergy* 17,09 | 18,732 | 19,396 | 19,509 | 19,378 | 19,219
TOTAL 112,008 | 120,677 | 108,904 | 108,023 | 103,898 | 114,724
Gross National 330,043 | 321,834 | 327,94 | 324,969 | 331,765 | 332,849
Consumption
RES/Gross National | 33.94% | 37.50% | 33.21% | 33.24% | 31.32% | 34.47%
Consumption

*Bioenergy includes: solid biomass (including the organic fraction of municipal solid
waste), biogas, bioliquids, and biomethane.

**Provisional estimations.
Source: GSE, 2019a.

The governance of decarbonisation policies

The generous incentive schemes for renewable energy sources (RES), the cost
reductions of low-carbon technologies and the flattening electricity demand
due to the economic crisis have made possible that sustainable sources rep-
resented around one third of the Italian electricity generation mix in the last
6 years, as can be seen in Table 3 (GSE 2019a).

Since 1991 the Italian law declared RES projects of ‘public interest’ and ‘pub-
lic utility, and the related works ‘urgent’ and ‘not deferrable’ (Legge 9/1991).
After the Directive 2001/77/EC, Italy promoted a policy (D.Lgs. 387/2003) that
simplified the permitting process for these facilities. Gestore dei Servizi Ener-
getici (GSE) is the legal entity in charge of managing the incentives for RES and
purchases electricity from these generators.

The main support schemes adopted by GSE are:

o Tariffa Onnicomprensiva (feed in tariff): for renewable generators
(excluding PV and including wind, hydro, bioenergy) entered into opera-
tion before 31 December 2012 with a capacity installed up to 1 MW (200
kW for wind); it envisions a fixed amount for each kWh produced, differ-
entiated according to the source, for 15 years.

» Green Certificates (GC): for net electricity produced by RES facilities
entered into operation before 31 December 2012; from 1 January 2016 GC
are replaced by feed-in-premium incentives until the end of the right to
obtain GC (20 years).
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« Conto Energia, incentive scheme for PV, which comprises:

— A feed-in-premium scheme for PV projects entered into operation
before 26 August 2012.

— A scheme for PV plant entered into operation from 27 August 2012 to
6 July 2013: feed-in tariff for projects with a capacity installed lower
than 1 MW and feed-in-premium for larger units, with a prize for net

self-c onsumed electricity (GSE 2016).

The diversity of instruments and dates highlights the fact that the Italian regu-
latory framework has not provided reliable instruments for the promotion of
DER. The policies to support PV provide a particularly interesting story in
these terms, with frequent and sometimes random changes of rules. For exam-
ple, support for PV started in 2005, and the incentive was then modified in
2007 (D.M. 19 February 2007), in 2010 (D.M. 6 August 2010; Legge 129/2010),
in 2011 (D.M. 5 May 2011), and finally in 2012 (D.M. 5 July 2012). During
these years, the cost of installations decreased faster than the premiums and
in 2011 nearly 10 GW were installed. In 2012 the Government passed a decree
to end support for PV as soon as the overall cost of the programme reached
€6.7 billion/year.

Other very important support schemes in relation to the development of a
decentralised system are ‘Scambio Sul Posto’ and ‘Ritiro Dedicato’ (Nextville
2013). ‘Scambio sul Posto’ or net metering (ARERA 2012), is a commercial
agreement with GSE valid for low-carbon units up to 200 kW: the electricity
generated by an on-site installation and injected into the grid can be used to
offset the electricity withdrawn from the grid itself. A total of 524,600 users
have adopted this method of net metering, a total capacity of 4.5 GW (ARERA
2016a). Since 2009 this has been based on market values: users pay the total
amount for their consumption and in return receive a fair contribution set at
retail market prices for the electricity produced. Until 2012 this scheme was
compatible with other incentives, but this is no longer the case. ‘Ritiro Dedi-
cato’ (Simplified Purchase and Resale Agreement) (ARERA 2007) is a simpli-
fied formula for low-carbon facilities under 1 MW of capacity. Producers sell
the electricity generated to GSE instead of selling it through bilateral contracts
or directly on the wholesale market; they are remunerated with guaranteed
minimum prices, while larger units receive the average monthly price set on
their zonal wholesale market. 51,119 plants adopted this scheme voluntarily, a
total capacity of 11.6 GW (ARERA 2016Db).

In spite of the numerous regulatory turnarounds, Italy successfully com-
plied with its decarbonisation targets, reaching 69 per cent of its target in
2011: at the end of 2015 the reduction in CO, emissions was 34 per cent
higher than the 2020 target (ENEA 2016a). With the steady growth of the last
decade, RES gained a central role in the energy sector, in both operation and
policy. This was at the expense of fossil thermal electricity generation, which
accounted for 82.6 per cent in 2007 and 56 per cent in 2014; electricity-related
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CO, emissions amounted to 591.1 gCO, per kWh in 1990 falling to 323.6
gCO, per kWh in 2014 (ENEA 2016b).

National/regional policies and geographical dimension

In the Italian Constitution of 1948, energy production, transmission and dis-
tribution became state competencies, but with a constitutional reform in 2001
(L. Cost 3/2001) a division of legislative powers made the subject a matter of
concurrent competencies between national and regional entities: the Italian
Government establishes the general principles of the sector, complying with
the supranational EU framework, while regions legislate within their territories
according to such principles. The aim of this configuration was to relieve the
state from an excess of tasks and to simplify the administrative procedures in
the sector. A constitutional reform, which among other objectives, aimed to
give back exclusive responsibility to the state in the energy field (D.D.L. Cost
2016), was rejected following a referendum in December 2016.

The geographical dimension is significant not only in terms of legislative
competence: in general, northern regions consume more electricity and are
characterised by a larger number of installations from RES (including hydro).
Southern regions are affected by lower consumption and higher prices for elec-
tricity, mainly due to bottlenecks in the transmission grid: it often happens that
RES generation is higher than total load (ARERA 2016a). Figure 14 illustrates
the geographical distribution of DG in terms of number of substations involved
for more than 5 per cent of total time in power flow inversions.
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Figure 14: Number of HV/MYV substations with power flow inversions > 5 per
cent of total time.

Source: ARERA (2016a).
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Importance of consumers in policy debate

In the last few years, the NRA devoted increasing attention to unfair commer-
cial activities from suppliers, mainly with regards to billing processes. In gen-
eral, consumer unions complain about high bills and lack of transparency from
suppliers: from 2011 to 2013 the number of complaints increased from 335,000
to 500,000, 70 per cent of which related to households’ contracts (Federcon-
sumatori 2014). The liberalisation also raised concerns related to energy poverty
for low-income users and a social bonus was made available for households in
need (D.Lgs. 102/2014, ARERA 2015¢). In spite of this, energy policy is still
dominated by the supply-side operators and the diffusion of new contractual
relationships based on DG hardly finds proper support from NRA.

2.7.3 'The status of decentralisation in the Italian electricity market

In 2017, the Italian gross domestic product slightly increased and the elec-
tricity demand followed the same dynamics (provisional results account for
+2 per cent with respect to the previous year). Despite this signal, and as a
result of improved efliciencies in the system and reduction of demand from
energy-intensive sectors, the electricity demand stabilised at the same level as
in 2007 (319 TWh) (Ministero dello Sviluppo Economico 2018). The electri-
fication of heat and transport, proposed in some decarbonisation scenarios,
has not yet impacted on demand, as electricity consumption still accounts
for approximately 20 per cent of total final energy consumption. This shrink-
ing demand pattern does not by itself facilitate the full transition to a sus-
tainable system, with the sector still relying on centralised regulation and
managing overcapacity.

The contribution of RES

PV and hydro together account for around 70 per cent of total installed renew-
able capacity (in 2008 hydroelectricity represented 95 per cent of total RES in
Italy). From 2010 to 2015, 23 GW of renewable facilities were installed, with
nearly 20 GWp of PV; however, the decrease of incentive schemes in 2013
brought about an interruption in the constant growth of decentralised sources,
as seen in Figure 15 (GSE 2019b).

Overcapacity and low profitability in the wholesale market

In 2004 the Italian electricity market (IPEX) started as a pool (central dis-
patch), and allowed bilateral contracts. IPEX is managed by GME and it actu-
ally entails a spot electricity market (MPE), a forward electricity market (MTE)
and a platform for physical delivery of financial contracts. MPE is currently
divided into three specific segments: day-ahead market (MGP); intra-day mar-
ket (MI); ancillary services market (MSD, operated by Terna). MGP is a zonal
market, with the particularity of a single price on the consumer side (PUN, the
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Figure 15: Subsidised electricity (TWh) generated from RES, according to
incentive instrument.

Source: ARERA (2018).

weighted average zonal price) and a zonal price whenever congestion rises on
the supply side. In general, the average price in the IPEX is higher with respect
to other European countries (except France) because of a market largely based
on gas supplies.

The large share of RES impacted the operation of IPEX, with a negative spark
spread for combined cycles occurring in many months since 2012 and negative
results for most of thermal generators.

Table 4: Comparison of prices available on wholesale markets in Europe.

YEARS IPEX EPEX North Pool OMEL EPEX
(Italy) | (Germany) | (Northern Countries) | (Spain) | (France)
2004 51.60 28.52 2891 27.93 28.13
2005 58.59 45.97 29.33 53.67 46.67
2006 74.75 50.78 48.59 50.53 49.29
2007 70.99 37.99 27.93 39.35 40.88
2008 86.99 65.76 44.73 64.44 69.15
2009 63.72 38.85 35.02 36.96 43.01
2010 64.12 44.49 53.06 37.01 47.50
2011 72.23 51.12 47.05 49.93 48.89
2012 75.48 42.60 31.20 47.23 46.94
2013 62.99 37.78 38.35 44.26 43.24

Source: RSE (2015).
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In general, GSE operates on IPEX as a non-programmable RES collector and
bids in the day-ahead market at zero; this behaviour drives marginal units out
of the market and favours the decline in the clearing wholesale electricity price.
Conventional generation facilities are excluded from the merit order in a grow-
ing number of hours, especially during day-time. In order to recover the profits
lost on the day-ahead market, they are therefore obliged to bid at higher prices
at night (when PV plants do not generate) and on the ancillary service market
(MSD) (Clo, Cataldi & Zoppoli 2015). In the first third of 2016, such activities
brought to an increase in dispatching costs for an amount of €745 million with
respect to the previous year (Biancardi 2016), and were considered as improper
manipulations by the regulator.

Considering these aspects, the establishment of a proper capacity market
would guarantee an adequate generating capacity to meet expected consump-
tion and reserve margins (ARERA 2015f). The approved scheme (D.M. 30
June 2014) will replace the transitory system in force since 2004, which was
structured as capacity payment, and entails a mechanism according to which
producers will receive remuneration for the generated capacity that they make
available. The final approval of the capacity market design was planned for the
end of 2017, but was delayed.

Towards full liberalisation in the retail market

Twenty years have passed from the beginning of the liberalisation process,
but still the majority of households (58 per cent) purchase electricity accord-
ing to the regulated price. However, this trend is changing and the number
of households accessing the competitive retail market is increasing: in 2017
most supply contracts for new consumption units were signed according to
the liberalised framework (ARERA 2018). On average, families in the captive
market consume less than families supplied in the free market (1.852 kWh/year
against 2.119 kWh/year), because larger consumers are more likely to search
for cheaper options; nonetheless, prices on the free competitive retail market
can be higher than regulated ones, often because these offers include forms of
electricity-related services.

Reforms (ARERA 2015c¢) are in place to encourage this shift to the free mar-
ket model and reduce the role of the single buyer: the end of the captive market
is expected by June 2020. However, in the presence of significant informative
asymmetries, the single buyer is still a useful benchmark for the market.

In general terms, the energy bill structure is composed of 4 sections (ARERA
2018): in 2017 the energy-commodity cost section, which is related to the
wholesale market price of the energy and the commercial margins of the
retailer/reseller accounted for 44%, while taxes and network costs represented
13% and 20% of the whole amount, respectively. The second most significant
portion of the bill is represented by general system charges, which cover the
costs that the system bears for the incentive schemes to renewables and high-
efficiency cogeneration, as well as other costs which are generally referred to
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Figure 16: Costs structure for a household consuming 2,700 kWh per year and
with a withdrawal capacity of 3 kW in the captive market.

Source: ARERA (2018).

the electricity system (including the nuclear plants decommissioning, the sup-
port to national railways electric systems, the bonus for fuel poverty, etc.). This
latter portion accounts for 22 per cent of the total bill, and nearly 80 per cent
of such overheads are devoted to incentive schemes for RES. Each of these cost
items can be split into a ‘trinomial structure’ already presented above: a fixed
value (€/connection point/year), a power capacity value (€/kW/year, based
on the power capacity of the connection point), and a volumetric variable value
(€ per kWh), as seen in Figure 16.

2.7.4 The Italian regulation for distributed energy resources

The previous paragraphs have already described the Italian electricity
market, which complies to the requirements of the European Directives
(unbundling and Third Party Access): with respect to the grid connection
of renewable generators, network operators are obliged to connect them at a
cost that is proportional to the distance from the connection point. However,
the owner of a renewable energy plant does not have alternative solutions
to self-consumption or sale to the grid. The direct sale of electricity to other
consumers, as well as load aggregation, is forbidden, with the exception of
the one-to-one supply under SEU (Sistemi Efficienti di Utenza, efficient user
system) scheme, a regulated business model for electricity sales from DG,
described below.
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The biggest concern for the Italian regulator is related to the payment of sys-
tem costs when a growing number of consumers are becoming self-producers,
reducing the withdrawal from the grid (and the related participation to grid
costs), but taking full advantage of grid services. As a matter of fact, in the cur-
rent framework, innovated by the Decree 244/2016, all the electricity consum-
ers are obliged to pay network tariffs and general system charges only on the
energy withdrawn from the public network.

The current system for the recovery of the costs for transmission and dis-
tribution services is based on a price cap mechanism on operating costs
(to encourage cost reductions in managing infrastructure) and a rate of
return mechanism on capital costs (to stimulate investments for network
adequacy) (Legge 290/2003). This regulation until 2012 made possible sig-
nificant investments in transmission (€7 billion) and distribution networks
(€18 billion) (Polo et al. 2014). In a recent consultation the NRA proposed
to introduce an approach based on total costs (totex) for the remuneration of
services, suggesting also the aggregation of smaller DSOs (ARERA 2015a).
In general, the NRA itself recognises the need to establish mechanisms to
coordinate the strategies of generation facilities and to take advantage of the
flexible demand.

Governance barriers for distributed energy resources

Households’ electricity tariff reform: displacing efficient consumers and
on-site generators

As highlighted in the previous section, only around 40 per cent of the total
costs included in the electricity bill is exposed to market competition. This
structure (Ranci 2014) was aimed to keep the electricity costs for small capacity
withdrawals for households (3 kW) as low as possible, without being affected
by volatility. Tariffs were given a progressive structure for the recovery of net-
work costs (transmission, distribution and measurement) and overheads: the
charges grew proportionately to consumption and therefore larger consumers
were burdened with the recovery of fixed costs.

Under the current scheme (ARERA 2015b), a growing portion of the bill
is due to a fixed charge, and the final price is more cost-reflective. According
to the NRA, the new tariff structure is favourable for consumers that put in
place energy savings initiatives, because the energy component still represents
at least 70 per cent of the total bill; on the other side, this scheme also supports
the development of the electric options for transport and heat (electric vehicles
and heat pumps), see Figure 17.

However, even if larger consumers are granted with economic savings (€164/
year for families consuming 4,000 kWh/year), this reform seems detrimental
for families with an annual consumption which is lower than the average and
that own an on-site generation plant. Moreover, the adoption of information
and control technologies in energy management to reduce electricity loads and
shifting consumption to off-peak periods is delayed, if not fully displaced.
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Figure 17: Comparison of total costs of the electricity bill pre and post reform
for 3 kW user.

Source: Energy and Strategy (2016).

Demand response and grid services from renewables and storage

Since 2004, eligible consumers have been allowed to bid on the demand side of
the wholesale market, however, demand-side resources do not have access to
the balancing market and are not allowed to provide ancillary services, which
are only provided by generators with installed capacity above 10 MVA. With
regard to balancing responsibilities, RES are charged for their imbalances
since 2012 with a given tolerance, under a continuously changing regulation
(ARERA 2012). This rule exposed the balancing market to expensive manipu-
lations and the rules are again under revision.

Thanks to the fact that Italy was the first country in Europe that adopted smart
meters on a large scale, with more than 95 per cent of low-voltage consumers cur-
rently equipped with this technology (Meeus & Saguan 2011), the use of demand
resources to manage the grid is feasible. Since 2010, a time-of-use tariff (peak and
off-peak) has been mandatory for consumers in the captive market, and retailers
offer time-of-use prices to all types of consumers; in spite of this only consumers
with contracted capacity higher than 55 kW are charged on an hourly basis.

The Italian NRA, with Resolution no. 300/2017/R/eel (ARERA 2017), has
started a process to open the ancillary services market to non-relevant and
non-programmable generation units, as well as to consumption units and to stor-
age systems. To this aim, such installation can be aggregated in virtual units (UVA,
which stands for Unita Virtuali Abilitate - Virtual Enabled Units) and take part in
the market as a single aggregated participant. In the abovementioned Resolution,
four types of virtual units are addressed:
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« UVA-C, aggregation of consumption units situated in the same area (areas
are defined by Terna);

« UVA-P, aggregation of non-relevant generation units (either programmable
or non-programmable and including storage systems) situated in the same
area;

« UVA-M, aggregation of non-relevant generation units (either programma-
ble or non-programmable and including storage systems) and consumption
units situated in the same area;

« UVA-N, aggregation of both relevant and non-relevant generation units,
and possibly of consumption units, connected to the same node of the
transmission grid.

Currently (June 2019), pilot projects have already been activated and these
units have already taken part in the ancillary services market, but it is too soon
to evaluate their effectiveness.

The case of small islands

The Italian coastal areas are characterised by several small islands, which are
not connected to the mainland electricity network. While they can represent
an opportunity to develop local systems entirely reliant upon low-carbon
sources, most of these islands are supplied by fossil-fuel generators, largely
oversized compared to winter demand, in order to cover summer peak loads
(Smart Island 2016). The decarbonisation of these local systems has never
been undertaken because consumers on these islands have been subsidised by
the rest of final consumers (€60 million/year) (ARERA 2014a): they pay the
same tariffs as the rest of the country, plus local operators can recover costs
in entirety, leading to significant profit and opposition to establishing more
innovative solutions.

Governance drivers for distributed energy resources

A regulation-driven model for decentralisation: SEU

The business model created by the Italian regulatory framework for distributed
generation, Sistemi Efficienti di Utenza (SEU), is affected by significant limita-
tions. A SEU is a system where one or more plants (RES or high-efficiency CHP
plants) managed by the same producer (which could also differ from the end
user) are directly connected through a private connection (with no obligation
to connect third parties) with one final consumer and all the elements of the
SEU (plants, consumption site, connection, network) are included in an area
available to the final consumer itself (ARERA 2013). The regulation for SEU,
which has already been affected by retroactive changes, has so far mainly sup-
ported PV projects with an installed capacity lower than 20 kW_(GSE 2016),
and represents a significant barrier for the development of the scheme with
regard to the one-to-one restriction and the ownership of the whole area where
the plant is installed.
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In January 2019, Italy submitted to the European Commission its draft
proposal of the National Energy and Climate Plan (NECP) (Ministero dello
Sviluppo Economico, Ministero dellAmbiente, Ministero delle Infrastrutture
2018). The Plan is aimed to accelerate decarbonisation, to enhance the energy
decentralisation and to ensure security of supply, while promoting energy efhi-
ciency and the electrification of consumption. Among the main goals of the
Plant there is the increase of the quota of energy generated by RES up to 30% of
the national gross energy consumption and a 33% reduction of greenhouse gas
for non-ETS sectors emissions.

The NECP also declares the intention to proceed with the transposition of
the Directive 2018/2001 (Directive 2018/2001), with particular reference to
individual and collective self-consumption initiatives (energy communities). To
enhance their development, the main instrument should be the application of
network and system charges only on the electricity which is procured from the
network, while the electricity which is self-consumed should not be burdened
by such charges. The transposition is still in process at the time of writing
(June 2019), but it is likely that it will enhance the quota of self-consumption,
with particular reference to renewable generation units: 80% of self-consumed
energy is currently produced by gas-fired cogeneration plants (GSE 2018).

Other support policies for decentralisation
Various support measures are available, but they are not conceived in the per-
spective of creating a full, decentralised energy system.

In 2004 the Italian legislator introduced a white certificates system (D.M. 20
July 2004) with an obligation placed on electricity and gas distributors (with a
threshold of 50,000 consumers). Distributors are allowed to invest in energy
efficiency initiatives themselves or to purchase the certificates from ESCOs that
undertake investments in this field.

Tax deductions (Legge 296/2006) of up to 65 per cent of the investment cost
over a ten-year time span are available for energy efficiency measures such as
solar heating collectors, condensing boilers, high-efficient heat pumps and bio-
mass boilers. Such deductions have been the key driver for energy efficiency
improvements in the building sector in Italy, with more than 14.2 million inter-
ventions from 1998 to 2016 (Servizio Studi Camera dei Deputati 2016).

Further incentive for energy efficiency initiatives and renewable thermal
energy is provided by ‘Conto Termico’ (D.M. 28 December 2012; D.L. 91/2014),
a contribution available for public authorities and households that covers part
of the costs incurred and is paid off in annual instalments, from 2 to 5 years.

Storage tests and smart grid tests

Many European and national programmes provided funding for storage facili-
ties and smart grid solutions, in order to facilitate the integration of RES and
establish new modalities for the operation of transmission and distribution
grids; one of the largest project in Italy financed the refurbishment of 1,605
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km of transmission and distribution lines in Southern Regions (Ministero
dello Sviluppo Economico 2014). Moreover, several smart grid projects were
also implemented by the incumbents themselves, thanks to the possibility to
include these expenses in the cost-recovery mechanism: Enel Distribuzione in
2015 committed itself for a total amount of € 343 million under different finan-
cial agreements (Mori 2015). Terna installed 35 MW of storage units in south-
ern regions to increase the flexibility of the system and to absorb excess power
from non-dispatchable RES in off-peak hours (Terna 2016).

NRA defined the mechanisms for the selective promotion of investments
towards smart distribution systems in areas with a large penetration of DG
(ARERA 2015a). These projects are related to new anti-islanding protection
schemes, and real-time operation, monitoring and control strategies. However,
the NRA itself encountered barriers in carrying out these projects, and the most
significant one has been the lack of involvement and participation of active
users. Even if the distributor covered all the costs, some users have rejected the
experiment because they lacked direct immediate benefits and were scared by
the problems that could occur during the process.

Relying on conventional network operators to test smart grid solutions is
preferable in terms of the stability of the system, but this solution is risky with
respect to the exclusion of other operators that could supply more innovative
technologies to regulate DG.

2.7.5 Conclusions

Italy complied with the European decarbonisation targets, even if the regula-
tion of the electricity system was not able to promote a proper coherent govern-
ance for the transition towards a decentralised paradigm. As a matter of fact:

o The reform of the household’s tariff is not in favour of efficient consumption
units and does not support local generators; moreover, the expected results
in terms of electrification of final uses are not guaranteed;

« The restrictions on aggregation and on the provision of services from DG,
as well as the barriers to coupling storage units and generators, hamper the
adoption of innovative technologies; in this perspective, the adoption of
Virtual Enabled Units can represent a significant innovation, which how-
ever is still at its early stage;

« In principle the authors agree with the opportunity to fully implement the
liberalisation process, but considering that significant informative asym-
metries are still available in the market, an aggregator with no-profit target
like the single buyer still represents a useful benchmark for the market;

« The prohibition to sell electricity from local plants to adjacent entities is
preventing the establishment of decentralised supply, but the commitment
for the transposition of the Directive 2018/2001, with particular reference
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to energy communities and to jointly acting renewable self-consumers can
be a driver for decentralisation.

In spite of the latest improvements, these policies have resulted in the protec-
tion of the rent of incumbents. Conversely, the low-cost technologies avail-
able allow sustainable facilities and demand aggregators to provide network
services; the integration of thermal and electric loads could also facilitate the
management of intermittent electricity sources if efficient solutions are in place.

Driving the change in the energy sector requires great regulatory vision
and the ability to balance the needs of the incumbents with the opportunities
opened up by the innovative options. The flattening electricity demand and
the shrinking prices do not make it easy to put in place novel instruments,
but the new market design should fit with low-carbon and decentralised
energy sources.
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