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Abstract: The Italian white certificate scheme is the main national policy instrument to
incentivise energy efficiency of the industrial sector. The mechanism sets binding energy-saving
targets on electricity and gas distributors with at least 50,000 clients and includes a voluntary
opt-in model for participation from other parties. This paper investigates and assesses the
elements of the scheme that help overcome several barriers to deliver industrial energy
efficiency. Results from a survey conducted among leading experts indicate that the Italian
system provides a strong financial incentive to energy efficiency investments, covering a
significant share of investment costs and thus reducing payback time. Moreover, the scheme
fosters the development of energy service companies (ESCOs), which are key to developing,
installing and arranging finance for projects on the ground. In conjunction with other policies,
the mechanism also raises awareness of energy efficiency investment opportunities, thus
helping overcome the market failure of insufficient information. Core challenges remain,
including tackling regulatory uncertainty and improving access to finance.
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1 Introduction
Improving energy efficiency is one of the most cost effective ways to curb greenhouse gas
emissions and improve energy security. The EU Energy Efficiency Directive (EED) sets a
20 per cent energy savings target by 2020, and energy efficiency is one of the five dimensions of
the EU’s Energy Union Strategy (EC 2015). Despite being a central pillar of European energy and
climate policy, many barriers have been found to prevent the implementation of an economically
efficient level of energy efficiency investments.
The Italian white certificate scheme is an instrument designed and introduced to help overcome
this ‘energy efficiency gap’. Through energy efficiency obligations (EEOs) it imposes binding
energy efficiency targets on obligated parties over a given period of time. Achieved savings are then
credited with certificates, which can be traded on a market. Energy efficiency measures can
potentially be carried out in all end-use sectors. Italy’s 2014 National Energy Efficiency Action Plan
(NEEAP) establishes the Italian white certificate mechanism as the main instrument to comply
with the Energy Efficiency Directive (MiSE 2014). EEOs are also gaining importance across the
EU – six European countries have already implemented energy efficiency obligations and ten
others are planning their introduction (ENSPOL 2016, 2015).
In recent years, Italy has succeeded to shift the majority of energy efficiency measures within its
white certificate scheme from the residential and tertiary sector to industry, a sector responsible for
25 per cent of EU final energy consumption (Eurostat 2014). Despite the economic downturn,
Italy is still the EU’s fourth largest economy and its second biggest manufacturing power. At the
same time, Italy has the highest electricity prices of the major European economies and an energy
dependency rate of more than 75 per cent, well above European average (Eurostat 2015a).
Consequently, improving competitiveness of the Italian industrial base through energy efficiency
measures is an important national strategic priority.
The goal of this paper is to identify the factors that explain the success of the Italian white
certificate scheme and to develop recommendations for other countries that consider introducing
policies to address the energy efficiency gap. The analysis is primarily based on a survey conducted
amongst leading experts during the annual conference on the Italian white certificates taken place
in Rome on 19-20 March 2015. The survey highlights, first, a range of drivers incentivising
industrial energy efficiency investments within the scheme, as well as remaining barriers. Moreover,
it was possible to quantify the scale of the monetary incentive as the share of investment costs
typically covered by white certificates and to identify the reduction in payback time of investment
projects. A third focus is the role of energy service companies (ESCOs) in Italy. ESCOs are part of
the energy services sector, which has so far achieved the majority of energy savings in the Italian
white certificates mechanism.
The paper is structured as follows. Section 2 develops a taxonomy of barriers to industrial energy
efficiency investments and illustrates the role the energy services sector can play to overcome the
energy efficiency gap. Section 3 describes how white certificates systems work and analyses their
implementation in Italy. Section 4 assesses the drivers for industrial energy efficiency investments in
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Italy, building on an analysis of the results of the survey carried out at the high-level conference in
Rome. Section 5 develops policy recommendations and concludes.

2 Barriers to industrial energy efficiency investments and the role
of the energy services industry
Past research has shown that the number of energy efficiency measures carried out is consistently
below of what seems to be economically efficient, due to a range of different investment barriers
(Thollander and Palm 2013). This phenomenon is known as the ‘energy efficiency gap’ (Jaffe and
Stavins 1994).
2.1

A taxonomy of barriers to industrial energy efficiency

Sorrell et al. (2000 p. 11) define a barrier as “a postulated mechanism that inhibits investment in
technologies that are both energy efficient and (apparently) economically efficient.” This section
develops a taxonomy of barriers to energy efficiency investments that are relevant in the Italian
industrial sector. Table 1 presents an overview of the taxonomy, subdivided into the three
categories financial, informational/behavioural/institutional and external.
Table 1: Taxonomy of barriers to industrial energy efficiency

Barrier

Explanation

Short payback periods

Firms do not carry out investments with payback times longer than
2-5 years due to risks associated with the investment

Limited access to capital

Insufficient own capital (equity), access to external financing difficult
as banks are unwilling to lend

Imperfect information

Lack of credible information, e.g. due to search costs or low
trustworthiness of the information source

Lack of skilled
personnel

Maintaining internal competences for energy management and
training personnel is costly

Low priority of energy
efficiency measures

Organisations focus on core production activities, neglecting energy
efficiency investment opportunities (bounded rationality)

Regulatory uncertainty

Ambiguities of existing regulation, undefined long-term policy goals
Source: Own illustration

Within financial barriers, the use of payback time as a relatively simple investment criterion is
widespread among investors and lending institutions – in industry, payback times are generally
below five years (IEA 2012). Short payback periods imply that only highly profitable projects are
carried out and reflect uncertainty about market conditions in the medium term. For the Italian
industrial sector, a survey among 115 companies that have carried out energy efficiency
investments has revealed an average payback time of 2-3 years, constituting the main investment
barrier (ES 2012). Moreover, difficult access to capital is among the major barriers to energy
efficiency investments in the Italian industrial sector (EC JRC 2005; ES 2012).
2

Energy efficiency investments may not take place due to imperfect information. Companies may
lack sufficient information about energy efficiency opportunities due to search costs, especially
small and medium-sized enterprises. 22 per cent of the Italian businesses interviewed by Energy &
Strategy Group have had difficulties to convince their top management to base investment choices
on energy efficiency criteria because of insufficient knowledge about investment opportunities (ES
2012). Information may also be imperfect due to a low quality of the information source (Sorrell et
al. 2000; Thollander and Palm 2013). In Italy, Trianni and Cagno (2012) find scarce and low-quality
information to be among the primary investment barriers for Italian non-energy intensive SMEs.
The shortage of adequate information is also caused by a lack of skilled personnel. In the Italian
government’s 2013 “National Energy Strategy” (Strategia Energetica Nazionale, SNE), the scarce
availability of internal expertise and skilled personnel needed for complex efficiency measures are
mentioned as principal barriers to energy efficiency in the industrial sector (MiSE and MATTM
2013). Finally, a low priority of energy efficiency measures, reflected in a strong focus on core
production activities, has been found to be a relevant barrier to energy efficiency investments. In
Italy, 25 per cent of businesses do not attribute strategic importance to energy management. This
number rises to 40 per cent when only SMEs are considered (ES 2012). Similarly, Trianni et al.
(2013) and Cagno and Trianni (2014) find that different investment priorities are the main barrier
to energy efficiency investments for Italian SMEs.
The barrier of regulatory uncertainty – an ambiguous regulatory environment or undefined
long-term policy goals, for example – raises the implicit discount rates of energy efficiency
investments due to an increased riskiness (Schleich 2009). Regulatory uncertainty thus increases a
focus on short-term projects and may deter potential beneficiaries of an energy efficiency incentive
scheme from participating in the mechanism. In a recent survey among 161 Italian businesses from
the Italian energy efficiency industry, a clarity of norms and a reduction of bureaucracy have
emerged as the two most important investment drivers (ENEA 2015).
2.2

The energy services industry

The energy services industry, in particular energy service companies (ESCOs), is hailed by many
experts as a promising means of overcoming many of the barriers to industrial energy efficiency
(e.g. Sorrell et al. 2000). In Italy, the vast majority of savings under the white certificate scheme
since 2005 have been delivered by so-called energy service provider companies (ESPCs) and
ESCOs (see section 3.3).
Energy service contracting involves the outsourcing of energy services 1 to a third party (Sorrell
2007). This third party, the energy service provider (ESP), is defined in Article 1 (24) of the EU
EED as a “natural or legal person who delivers energy services or other energy efficiency
improvement measures in a final customer’s facility or premises” (EP 2012). This fairly general
definition encompasses several types of actors (see Figure 1).

The term energy service is relatively new (Backlund and Thollander 2011). The first common definition was
established by the European standard EN 15900:2010, where an energy service is defined as an operation to measurably
improve energy efficiency, delivered on the basis of a contract.
1
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Figure 1: Types of energy service providers

Energy service provider (ESP)
Deliver energy services to final energy users

Energy service company
(ESCO)

Energy service provider
company (ESPC)

Energy consultant

- Performance guarantee
- Performance risk
- Own financing or assistance in
financing

- Fixed fee, no performance risk
- Assistance in financing
optional

- External energy efficiency
experts
- Italy: Certified ‘Energy
Management Expert’ (EGE)

Source: Own illustration

Energy service companies (ESCOs) are frequently named as the type of energy service providers
most capable of bridging the energy efficiency gap. Energy service companies have three main
characteristics (Bertoldi et al. 2006):
•

•
•

ESCOs carry out energy efficiency improvement measures (e.g. installation of new energy
conversion equipment), and guarantee either a particular amount of energy savings or the
same level of services from energy at lower cost (performance guarantee).
Their remuneration is tied to the achievement of the contractually agreed energy savings,
i.e. ESCOs accept an (equipment) performance risk.
ESCOs finance the intervention themselves, or assist the customer in financing by
providing a savings guarantee, thus accepting some degree of financial risk.

Consequently, ESCOs have a strong incentive to improve energy efficiency. The performancebased remuneration of ESCOs is reflected in so-called energy performance contracts (EPCs) 2.
A company may also provide the same services as an ESCO, but not be penalized in the case of
underperformance, and without accepting any financial risk (Hansen et al. 2009). Such an
organisation is referred to as an energy service provider company (ESPC, see Bertoldi et al. 2006).
ESPCs differ from ESCOs in the following ways:
•
•

ESPCs charge a fixed fee for their service, without assuming any performance risk.
ESPCs do not necessarily assist in financing their interventions.

Due to the lack of a performance guarantee, energy service provider companies have a smaller
incentive than ESCOs to reduce their client’s energy consumption. Nonetheless, these firms
represent a significant fraction of the energy service providers in Europe (Backlund and

In an energy performance contract, the ESCO guarantees a certain level of energy efficiency improvement, measured
against a predetermined baseline. The ESCO’s remuneration is tied to the achievement of the agreed level of savings –
this performance guarantee is at the heart of an EPC and implies a transfer of technical performance risk from the
client to the ESCO (EC JRC 2014; Bertoldi et al. 2006).

2
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Thollander 2011). In Italy, ESPCs have dominated the energy services market in the past (Bertoldi
et al. 2006).
Finally, energy service providers can also be external energy consultants. These are energy
efficiency experts that advise companies on energy efficiency investments or carry out these
investments on behalf of the client. Although no general definition exists for this type of actors, it
is a relevant figure in the Italian context, where a certification for energy consultants as ‘Energy
Management Expert’ (EGE) exists (see section 3.3).
Many of the barriers discussed above can be addressed by involving ESCOs or other energy
service providers in the implementation of energy efficiency solutions. ESCOs that assist their
customers in financing can help overcome capital shortages, addressing the barrier of limited
access to capital. Moreover, ESCOs may bundle different measures in order to make the combined
project size more attractive to lenders (Hansen et al. 2009). As energy service providers (ESPs)
specialise in energy efficiency measures, they can make use of their knowledge multiple times,
which gives rise to economies of scale (Sorrell 2007). Hence, ESPs may address the barrier of
short payback periods by increasing the economic viability of efficiency projects. Additionally,
through outsourcing energy management firms can focus on their core business. This addresses the
behavioural barrier of a low priority of energy efficiency measures (Sorrell et al. 2000). 3 Finally,
ESCOs can also help overcome informational and competence barriers, as it is their core
competence to identify the most promising and cost-effective potential energy efficiency measures
(Backlund and Thollander 2011; Bertoldi et al. 2013).

3 White certificates in Italy
An energy efficiency obligation (EEO) sets a mandatory energy-saving target that energy market
actors have to meet by implementing energy-efficiency measures in predefined end-use sectors over
a given period of time. When achieved energy savings are credited with certificates by an
independent authority and the system is combined with a trading option, such EEO mechanisms
are called white certificate schemes. 4
3.1

The economics of white certificates

White certificates are a policy instrument that can help bridge the energy efficiency gap by jointly
addressing several market failures and developing the energy services industry (Giraudet and Finon
2015). Barriers to energy efficiency are addressed through several channels. First, the monetary
incentive stemming from the certificate value improves the profitability of energy efficiency
investments. Second, a well-designed mechanism with credible long-term savings obligations
creates a stable regulatory framework. Third, the impact of informational barriers is reduced,
because the existence of such a policy incentive may increase the level of awareness of energy

However, one major drawback of outsourcing energy management is the presence of transaction costs. Since
transaction costs are not necessarily related to the volume of the contract, they are more significant for smaller projects
(Thollander et al. 2013).
4 Energy efficiency obligations are also known as ‘energy saving obligations’ (ESO) or ‘supplier obligations’. The terms
‘energy efficiency obligation’ and ‘white certificates’ are often used interchangeably in the literature.
3
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efficiency investment opportunities amongst companies. Finally, a white certificate scheme can
facilitate the development of an energy services sector.
White certificate schemes have five key elements (Bertoldi et al. 2010):
1) Establishing an energy-saving obligation on some category of market actors – these can be
electricity and gas distributors (grid owners) or suppliers (retail companies);
2) an institutional infrastructure and processes such as measurement and verification (M&V)
of savings to support the scheme and the market, for example by determining a baseline
against which savings are measured and authorising that the savings are valid;
3) a trading mechanism and the certification of savings;
4) a cost recovery mechanism (when the obligated parties are distribution companies);
5) an enforcement mechanism imposing sanctions in the case of non-compliance.
White certificate schemes are market-based instruments, i.e. they combine an obligation with
market signals. Unlike ‘command-and-control’ regulations, tradable permits – if well designed –
equalise marginal compliance costs across market actors by fostering competition among
businesses to carry out efficiency measures where they are most economic. This allows the delivery
of savings at minimum aggregate cost (Stavins 2003; Pavan 2012).
3.2

The Italian white certificate scheme

The rationale for the promotion of energy efficiency can be energy security, addressing energy
poverty, promoting economic growth or carbon abatement with little associated cost or risk
(Grubb et al. 2014). The Italian energy system is characterised by industrial energy prices that are
around 40 per cent above the EU average and more than 2.5 times as high as in Sweden, which
currently has the lowest industrial electricity prices in Europe (Eurostat 2015b). 5 Despite this, Italy
is the EU’s second biggest manufacturer and its fourth largest economy (The Economist 2013).
Italy also has a level of energy dependency 6 of more than 75 per cent, well above the European
average of around 50 per cent (Eurostat 2015a). Consequently, improving energy efficiency to curb
energy prices, enhance energy security and reduce carbon emissions cost-effectively is the most
important priority named in the Italian government’s 2013 National Energy Strategy (MiSE and
MATTM 2013). Promoting energy efficiency is also seen as an opportunity to strengthen the
energy services industry, in particular ESCOs, hence fostering economic growth by developing a
‘green’ supply chain (Di Santo et al. 2014; MiSE and MATTM 2013). In the 2014 National Energy
Efficiency Action Plan (NEEAP), the Italian white certificate obligation is named as the main
instrument to comply with the Energy Efficiency Directive (2012/27/EU), covering 60 per cent of
the cumulative national 2020 target7 (MiSE 2014). The industrial sector is at the heart of the Italian
white certificate scheme – it is expected to deliver 94 per cent of the energy savings up to 2020.

The numbers refer to electricity prices for industrial consumers with a medium standard industrial consumption band
of 500-2500 MWh. Prices correspond to the basic price and non-deductible taxes and levies; value-added tax (VAT)
and other recoverable taxes and levies are therefore excluded.
6 The energy dependency rate is defined as the percentage of net imports in gross inland consumption and fuel supplied
to international maritime bunkers (Eurostat 2015a).
7 The EU Energy Efficiency Directive sets an annual savings target of 1.5 per cent of final energy consumption
between 2014 and 2020 (EP 2012).
5
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Introduced in January 2005, the Italian white certificate system is currently in its third obligation
phase (2013-2016). The energy savings targets in the Italian EEO scheme are defined in primary
energy (toe) and converted into a corresponding number of certificates. This energy saving
obligation is imposed on electricity and gas distributors with at least 50,000 clients. The actual
energy efficiency measures, however, can also be delivered by third parties. This approach can help
to foster the growth of the energy services market (Bertoldi et al. 2010). Eligible third parties
include energy service providers such as ESCOs or ESPCs (called società di servizi energetici, SSE),
companies that have nominated an ‘Energy Manager’ (see section 3.3), companies that have a
certified ‘energy management system’ ISO 50001 8 in place and smaller distributors with less than
50,000 clients.
Once a project is accepted, white certificates are awarded annually for a period of five years
(ENEA 2014). These certificates can then be traded, either on the spot market or bilaterally. The
electricity and gas distributers get a reimbursement (cost recovery) for their expenses, which is
financed by the electricity and natural gas tariffs. Sanctions are imposed in the case of noncompliance 9 (ENEA 2014).
3.2.1

Methods of saving and additionality

In the Italian white certificate system, a wide range of energy efficiency projects is possible. There
are four different methods to acquire white certificates, namely deemed savings, simplified
monitoring projects, monitoring plans and Major Projects. Energy efficiency projects are possible
in all end-use sectors (industry, public, residential, tertiary, transport, agriculture). 10
In the deemed savings approach (metodo di valutazione standardizzata) actual savings do not have to
be measured, as the method relies exclusively on ex ante calculations. This makes it suitable for
standardised projects in the residential or public sector. Efficiency interventions are chosen out of
a predefined list of available measures, the so-called ‘technical data sheets’ (schede tecniche). The
algorithms to determine the amount of energy savings for the different interventions described in
the technical data sheets also account automatically for additionality and corrective factors, such as
geographical location and climatic factors (Di Santo et al. 2014). Deemed savings projects have a
minimum size of 20 toe per year.
The other methods of saving all rely – albeit to varying degrees – on the metering approach 11. As
in the case of deemed savings projects, simplified monitoring (metodo di valutazione analitica)
projects use standardised technical data sheets. However, energy consumption has to be monitored

The international norm ISO 50001 issued in 2011 defines the minimum requirements for an energy management
system. These include an energy audit, the formulation of energy savings goals and the implementation and verification
of these goals. The system is not widespread in Italy (ES 2012).
9 The compliance period (anno d’obbligo) for a given year is from 1 June of that year to 31 May of the following year. In
order not to incur sanctions, obligated parties must reach at least 50 per cent of their yearly target in that same year and
fulfil the entire obligation within two years (AEEGSI 2014).
10 In the proposal for new ‘guidelines” (linee guida) for the white certificate scheme that has been released for public
consultation in the autumn of 2015, the Italian Ministry of Economic Development has outlined a new fifth method of
saving. The motivation is to foster the development of energy efficiency measures in sectors that have not seen a lot of
projects so far, such as the transport sector (MiSE and MATTM 2015).
11 As an alternative to the deemed savings approach, in the metering approach energy consumption is monitored on an
individual basis (Lees 2012).
8
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while the project is carried out to determine the overall amount of energy savings. 12 As a result,
certificates are not awarded automatically, but depend on the actual amount of energy saved in
each of the five years for which certificates are emitted. The minimum threshold for a simplified
monitoring project is 40 toe of annual savings.
Monitoring plans (metodo di valutazione a consuntivo) are the most complex of the three major
savings methods. They are chosen for projects where no deemed savings or simplified monitoring
data sheets exist, i.e. for more complex and structural projects. The scope of this savings method is
wide – any energy efficiency measure within the range of eligible project types can potentially be
proposed using the monitoring plans methodology. To determine the baseline on which to award
white certificates, the energy consumption is measured prior to the energy efficiency intervention.
After its implementation, actual energy savings are also measured and monitored on-site (ENEA
2014). Before actually requesting white certificates within the monitoring plans method, the
interested party has to present a proposal describing the project and the savings calculation called
Proposta di Progetto e Programma di misura (PPPM). 13 Monitoring plans are especially suitable for
industry due to their large minimum project size of 60 toe and the limited availability of technical
data sheets for deemed savings and simplified monitoring projects in that sector (ENEA 2013).
The so-called Major Projects (grandi progetti) are a relatively new method to acquire white
certificates, introduced by the ministerial decree 28 dicembre 2012 (DM 28/12/12, MiSE and
MATTM 2012). These projects are intended for large infrastructure measures, industrial processes
or the transport sector. The minimum requirement is a project size of 35.000 toe of savings per
year and a lifetime of at least 20 years. Major Projects benefit from significant uplift factors 14 and
can be guaranteed a fixed white certificate price (ENEA 2014; GSE 2014a).
The Italian white certificate scheme accounts for additionality 15 of energy efficiency measures by
defining a market and regulatory baseline for each technology. To construct this baseline, the
average performance of the technology on the market, as well as expected technological progress,
minimum legal requirements (such as maximum consumption standards) and ex ante consumption
(situation prior to the intervention) are taken into account (ENEA 2014; FIRE 2014). Only efforts
that go beyond this baseline are awarded white certificates. There is typically full or at least high
additionality in the industrial sector (Di Santo et al. 2014) – in other words, the financial incentive
of the Italian white certificate system is especially pronounced in industry.

An example of such a project is the substitution of natural gas with biomethane in public transport.
This PPPM describes the energy efficiency intervention, identifies the baseline to estimate additionality, defines the
energy savings calculation algorithm and describes the M&V system (Di Santo et al. 2014).
14 Uplift factors are an instrument to promote technological change. Energy savings resulting from energy efficiency
measures are multiplied with the corresponding uplift factor, granting additional savings that improve the economic
viability of the investment. Depending on the degree of innovation and the size of the project, Major Projects can be
granted uplift factors of up to 50 per cent (GSE 2014a).
15 The idea of additionality is to count and reward only energy efficiency improvements that would not have occurred
without the policy intervention, for example because of technological progress or stricter regulatory standards (Ecofys
2012). The degree of additionality is a decisive factor in determining the economic viability of an energy efficiency
intervention.
12
13
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3.2.2

The tau coefficient

The introduction of the tau coefficient (𝜏) in January 2012 16 has led to a drastic transformation of
the Italian system by significantly improving the economic value of white certificates for an energy
efficiency project, especially in the industrial sector. The tau coefficient is a multiplier that awards
additional white certificates for an energy efficiency measure by remunerating future (discounted)
savings over the entire technical lifetime. The concept is illustrated by Figure 2. The blue bars
represent the certificates that were awarded prior to the introduction of 𝜏. Since the introduction
of tau, further savings are discounted 17 with a rate of two per cent (orange bars from year six
onwards) and added to the savings awarded in the first five years. Taking the example of an
intervention with a technical lifetime of 20 years that is typical in the industrial sector (e.g. heat
recovery in an industrial process), this leads to a 𝜏 multiplier of 3.36. 18
Figure 2: Illustration of the tau coefficient
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Source: Adapted from Di Santo et al. (2014)

Hence, the tau multiplier incentivises projects with a long lifetime and corrects the concept of
technology-neutrality, which had penalised more structural measures with higher capital costs in the
industrial sector before. The rationale behind the introduction of tau is that such projects need a
stronger financial incentive to be economically viable.
3.2.3

Evolution of the Italian white certificate scheme

The Italian EEO scheme has seen a drastic transformation of the types of projects implemented,
away from the ‘civil’ sector (residential, tertiary and agriculture) towards projects in industry (see
Figure 3). Compact fluorescent lamps (CFLs) in the residential sector in particular dominated the
16 The tau coefficient was introduced, among other structural measures, by the Italian energy market regulator
AEEGSI’s 2011 resolution ‘delibera EEN 9/11’ (also called ‘guidelines’ or linee guida) (AEEG 2012a).
17 The magnitude of the discount factor is an important determinant of the cost of compliance with the energy saving
goals imposed by a white certificate scheme. Discounting future electricity savings may happen either for economic
reasons – as an expression of economic time preference – or may reflect a loss of efficiency due to aging of technical
equipment. (Bertoldi et al. 2010).
18 Depending on the technical lifetime of the intervention (between five and 30 years), tau takes on values between 1.00
and 4.58. In industry, it is typically 3.36.
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Italian white certificate system in its early years – CFLs accounted for 50 per cent of the cumulative
savings between 2005 and 2010, and their share of annual savings was as high as 60 per cent in
2007 and 2008. In order to address additionality concerns, the energy market regulator AEEGSI
gradually tightened the eligibility criteria for CFLs, until their complete exemption from the white
certificate scheme in February 2011 (AEEG 2011a). 19 The share of certificate emissions from
industry, on the other hand, has risen from six per cent in 2007 to 62 per cent in 2015. In 2013 and
2014 it was as high as 80 per cent. 20 The first Major Project – 25 high-speed trains of the Italian
railway company Italo-NTV – has also started to generate savings in 2015, accounting for
2.6 per cent of annual emissions. 21
Figure 3: Share of annual white certificate emissions by sector
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Source: Own illustration based on calculations using data from AEEG (2006, 2007, 2008, 2009a, 2009b, 2009c,
2010a, 2010b, 2011a, 2011b, 2011c, 2012b, 2012a, 2012c) and GSE (2014a, 2015, 2016) 22

The increase of projects from the industrial sector is mirrored in the share of certificate emissions
by method of saving. The early years of the Italian white certificate scheme were dominated by
deemed savings projects, accounting for 75 to 90 per cent of annual savings in the period 20062010. In recent years, savings from the more challenging monitoring plans usually applied in the
industrial sector have risen to shares between 64 and 80 per cent (calculated from GSE 2016).

CFLs were considered fully additional in the beginning of the white certificate scheme. Between 2005 and 2011, a
total of almost 75 million CFLs were distributed through the Italian white certificate system (AEEG 2012a). Whether
the massive give-aways of CFLs which led to such high numbers actually resulted in corresponding high energy savings
is questionable (Bertoldi et al. 2010).
20 The predominant industrial sectors in 2013 and 2014 have been paper, glass & iron and steel. Typical projects were
optimisation of production processes, plant layout, improvement of furnaces and thermal recovery of processes
(Valenzano 2015).
21 Italo-NTV is the second largest Italian railway company and state-owned Trenitalia’s main competitor in the segment
of high-speed trains. The project has been awarded an uplift factor of 5 per cent (GSE 2014b). Regarding the approval
of NTV’s proposal, there have been criticisms of state aid to NTV (Iannaccone 2015). When NTV ordered the trains in
2008, the possibility to apply for Major Projects did not even exist – this violates the materiality condition of the EU
EED (Lees 2016).
22 The shares of the years 2006-2010 refer to the obligation period of each year (June-May). Due to data limitations, the
shares for 2011 and 2012 had to be approximated by the proportions of certificate emissions in June-December 2010
and January-May 2011, respectively. The 2013-2015 numbers refer to the respective calendrical years.
19
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The introduction of the tau coefficient has led to a surge of white certificate emissions and a
corresponding stabilisation of the DSOs’ compliance with their annual targets. These effects are
visible in Figure 4, which plots the development of the white certificate obligation and the total
number of certificates emitted in the years 2006-2015 (left scale), as well as the number of white
certificates issued since the beginning of the scheme relative to the cumulative savings obligation
assigned to all electricity and gas DSOs for each year (“target compliance” 23, right scale).
Figure 4: Development of the white certificate obligation and compliance with the annual targets
Share of cumulative
target covered
300%

Millions of certificates
9
8

250%

7
6

200%

5

150%

4
3

100%

2

50%

1
0

2006

2007

2008

2009

Distributors' obligation

2010

2011

2012

Certificates issued

2013

2014

2015

0%

Target Compliance

Source: Own illustration based on calculations using data from GSE (2016), ENEA (2011), DM 28/12/12,
AEEG (2007, 2008, 2009a, 2011a, 2012c) and GME (2011, 2012a, 2012b, 2013a, 2013b, 2014a, 2014b, 2015a,
2015b, 2016) 24

Since the introduction of the Italian white certificate scheme, the annual primary energy savings
targets have risen steadily. 25 Figure 4 shows that the introduction of the tau coefficient has helped
to meet these increasing energy efficiency targets – in the 2012 obligation period almost 1.5 million
additional certificates have been issued with respect to the previous year. In addition, regulatory
changes introduced by the ministerial decree DM 28/12/12 have significantly influenced certificate
emissions in the years 2013 to 2015 (GSE 2016). 26 Prior to the introduction of tau, target
compliance had decreased continuously until its low of 64 per cent in 2011, reflecting the inability
of the system to meet rising energy savings obligations in the absence of low-hanging fruit such as
Target compliance includes the surplus or deficit of certificates accumulated in previous years. A compliance above
100 per cent does not necessarily imply that all operators have complied with their individual obligations.
24 The years shown in Figure 4 refer to the respective obligation period (anno d’obbligo), which extends from 1 June of
any year to 31 May of the following year.
25 The only exception is the year 2013, where the primary energy savings goal decreased to 4.6 Mtoe. In 2014, it was
raised again to 6.2 Mtoe (MiSE 2014), an increase of almost 35 per cent. Until the end of 2011, one certificate was equal
to one tonne of oil equivalent of primary energy. Since the introduction of the tau coefficient, the primary energy goals
are converted into white certificates assuming an average national tau coefficient of 2.5 (MiSE and MATTM 2012).
Consequently, certificate emissions depicted in Figure 4 before and after 2011 are not directly comparable with respect
to the underlying primary energy savings.
26 DM 28/12/12 has introduced two important novelties. First, since mid-2013 white certificates cannot be cumulated
anymore with other state incentives, such as feed-in tariffs or tax cuts. This has contributed to the one-time effect of a
leap of certificate emissions to benefit from the additional financial incentives prior to their abolishment, followed by a
subsequent decrease in the presentation of projects. Second, since 2014 white certificates can only be claimed for new
projects or projects that are in their realisation phase. This has led to a drop of emissions in 2014 and 2015 (GSE 2016).
23
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CFLs (FIRE 2015; Romano 2013). Increased energy savings due to a higher number of projects in
the years 2012-2015 have reversed this trend, with target compliance peaking at 100 per cent in
2013 and 2014. However, because the energy savings obligation is also rising, target compliance is
projected to decrease to 77 per cent in the 2015 obligation period, which ends on 31 May 2016.
3.3

Energy services in Italy

Despite the many advantages of the ESCO solution in combination with energy performance
contracting the concept is still not very widespread in Europe, even in the energy-intensive industry
(Thollander et al. 2013). The Italian energy services sector is considered one of the more
developed European markets. It has long remained stable, without being particularly large (EC JRC
2014; Hansen 2006). The actual size of the market and the number of genuine ESCOs operating in
the market, has however, been subject to continued debate.
The vast majority of energy savings in the Italian white certificate scheme have been delivered by
the so-called ‘Energy Service Businesses’ (societá di servizi energetici, SSE). These businesses can be
ESCOs, if they meet the criteria discussed in section 2.2; otherwise they are energy service provider
companies (ESPCs). 27 The Italian legislator has obligated Energy Service Businesses that apply for
white certificates to be in possession of the Italian UNI CEI 11352 ESCO certification by July
2016. 28 The goal is to enhance the quality of the Italian energy services market and foster the
development of SSE into ‘real’ ESCOs. There has been a dynamic growth of certified ESCOs in
recent years. Their number has been estimated at 27 in 2012 (ES 2012), 49 as of 2013 (EC JRC
2014), 116 in 2014 (EnergyINlink 2014), and has risen to at least 143 by early 2016 (FIRE 2016).
Firms that have nominated a so-called ‘Energy Manager’ can also directly apply for white
certificates. Energy-intensive Italian companies have been obliged to nominate a “technician
responsible for the conservation and rational use of energy” (Legge 10 1991) since the early
1990s. 29 There are currently around 3,000 Energy Managers in Italy; half of these are named
voluntarily and about 500 work in industry (Giliberto 2015). Energy Managers will have to be in
possession of the certification as an Energy Management Expert (EGE) 30 in order to be eligible
for white certificate projects starting from July 2016. Hence, the number of Energy Management
Experts, which was estimated at 30 in the industrial sector at the end of 2012 (ES 2012), is bound
The SSE are often erroneously called ESCOs (or call themselves ESCOs), but are simply defined as companies that
describe the realisation and subsequent management of energy efficiency measures as one of their business goals
(AEEG 2011d). Moreover, neither any previous experience in the energy efficiency business nor specific competences
are necessary to register as an SSE (Ancora 2013).
28 This obligation was introduced by the legislative decree D.Lgs. 102/2014 (Consiglio dei Ministri 2014). UNI CEI
11352 is a recent norm, dating back to 2010. Since its revision in 2014, in order to qualify for the certification ESCOs
need to have carried out at least one EPC (Belcastro 2014).
29 Article 19 of ‘legge 10/91’ introduces the obligation to nominate an Energy Manager for all companies with a
consumption of more than 10,000 toe for firms in the industrial sector, and 1,000 toe in other sectors. The Energy
Manager can either be an employee or an external consultant.
30 ‘Energy Managers’ are often confused with ‘Energy Management Experts’, although the former is an operative
function, whereas the latter is a professional qualification. ‘Energy Management Experts’ (Esperti in Gestione dell’Energia,
EGE) are energy consultants that possess a certification according to the norm UNI CEI 11339. Energy Management
Experts cannot obtain white certificates themselves, but can assist larger companies in acquiring white certificates by
carrying out an energy audit, for example (see Art. 8 of D.Lgs. 102/2014). Moreover, ESCOs certified according to the
norm UNI CEI 11352 need to have at least one Energy Management Expert in their company. In the certification of
EGE, experience plays a fundamental role. Depending on their university degree, certified Energy Management
Experts need to have three to ten years of professional working experience (ES 2012).
27
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to rise. Moreover, Energy Managers can be expected to build up additional competences during the
EGE certification process.
Figure 5 graphs the shares of white certificates obtained by different market actors. Energy Service
Businesses have acquired a relatively stable average share of around 75 per cent of the total white
certificates emitted since the introduction of the scheme. The share of companies with an Energy
Manager has grown from around five per cent in 2010 and 2011 to 25 per cent in 2013 and 2014. 31
Figure 5: Share of white certificates by type of party
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4 Industrial energy efficiency investments in Italy – Results from
the survey
This section explores the principal drivers of industrial energy efficiency in Italy. The goal is to
explain which of the barriers to industrial energy efficiency discussed in section 2.1 have been
overcome, to explore the main drivers for the implementation of energy efficiency projects in the
industrial sector (taking into account the role of the energy services sector in this process) and to
highlight remaining challenges. The analysis draws primarily from a survey 33 carried out by the
author among speakers and other participants of the annual conference on white certificates in
Italy organised by the Italian Federation for the Rational Use of Energy (FIRE) in Rome on 19-20
March 2015. As the leading experts on the scheme from the energy services industry, research

The possibility to apply for white certificates was introduced for companies with the obligation to name an Energy
Manager in 2008. Since 2013, this possibility has been extended to companies that voluntarily name an Energy
Manager.
32 Due to data restrictions, the 2012 shares are interpolated between 2011 and 2013. Moreover, 2005-2012 numbers
refer to the annual obligation period (May-June), whereas 2013-2014 data represents the respective calendrical years.
33 The questionnaire used for the survey is available from the author on request.
31
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institutions and politics were among the participants of the conference, it represented a unique
opportunity to interview the most relevant stakeholders.
The interviews were carried out in two steps. First, face-to-face interviews were conducted at the
FIRE conference using a printed questionnaire, mainly targeting the speakers of the conference. 34
Second, a digitalised version of the same questionnaire was sent via e-mail to those speakers of the
conference who had not yet been interviewed. A total number of 16 people have completed either
the printed or the online questionnaire. 35 Ten of these respondents are conference speakers,
implying that the survey covers 40 per cent of the 25 conference speakers.
4.1

Drivers and barriers to industrial energy efficiency

As expected, white certificates have emerged as the most important policy instrument to incentivise
energy efficiency in the industrial sector. Interviewees were asked to name the three most
important policy instruments in industry. To convert the responses into a meaningful ranking, the
ranks are converted into numbers by assigning each rank 1, 2 and 3 a corresponding score of
3, 2 and 1. Factors that are not assigned any rank are awarded a score of zero. The scores given to
each barrier are then averaged36, as illustrated in Figure 6.
White certificates were indicated by more than two out of three respondents as the most important
policy instrument, with an average score of 2.5. Low-interest loans and guarantee funds – with an
average score of 0.9 and 0.7, respectively – are rated next. These two incentives can be combined
with white certificates, which is not true for tax cuts and feed-in tariffs (FIRE 2015). The obligation
to name an Energy Manager for large industrial companies, which exists since 1991, does not seem
to have helped much to increase investments into energy efficiency.

Speakers are assumed to have a greater knowledge of the Italian white certificate system than do ‘normal’ conference
participants. Moreover, conference participants who had talked to speakers or seemed to know them were also
preferred interview partners. Those attendees with a relation to the speakers can be expected not to be ‘newcomers’ in
the Italian white certificate system and therefore have a more thorough knowledge of the scheme.
35 Seven interviewees come from the energy services industry – five ESCOs and one (non-certified) ESPC, as well as
one self-employed Energy Management Expert (EGE). Three respondents belong to ESCO or industry associations.
One respondent works at the Ministry of Economic Development, two in research organisations and three in other
fields.
36 With this approach every barrier gets an average score between zero (if not chosen by anyone) and three (if
everybody chooses one barrier as the most important one). The method assumes a common ‘distance’ of importance
between any two consecutive ranks (Abeyasekera 2003).
34
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Figure 6: The major policy instruments to promote industrial energy efficiency
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4.1.1

Barriers to industrial energy efficiency

The interviewees were asked to name the three most important barriers to investments in industrial
energy efficiency projects involving white certificates. Figure 7 plots the results, evaluated with the
same procedure of transferring ranks to average scores as above.
Figure 7: The main barriers to energy efficiency in the industrial sector
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Interestingly, regulatory uncertainty emerges as the most important barrier to industrial energy
efficiency in Italy (average score of 1.5), named by one third of the respondents as the most
important obstacle. Its relative importance within the Italian white certificate mechanism is
probably not representative of the European energy efficiency industry in general, but is a
particular characteristic of the Italian system. There are several manifestations of regulatory
uncertainty in the Italian EEO. Binding energy efficiency goals for the 2013-2016 period, for
example, were only formally adopted by the ministerial decree DM 28/12/12 in December 2012 –
less than half a year before the expiry of the previous targets. This implied major uncertainties
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about the economic value of white certificates in the medium term. 37 Moreover, the absence of
updated guidelines (linee guida) on the Italian white certificate scheme significantly aggravate
regulatory uncertainty and hinders a further development of the Italian white certificate
mechanism. The existing guidelines, which introduced the tau coefficient amongst other novelties,
date back to 2011 (AEEG 2011d). Although the publication of updated guidelines has repeatedly
been announced for years, at the time of writing renewed guidelines have still not been published. 38
This remarkable delay means, for example, that the technical data sheets for deemed savings and
simplified monitoring projects are not updated and new project types cannot be presented in a
simplified, standardised manner. Instead, proponents mostly have to rely on the more demanding
monitoring plans for new projects. As a result, significant efficiency gains are forgone. Moreover,
several participants at the FIRE conference expressed their displeasure with the complicated
bureaucratic process of obtaining white certificates. Thus, the management of the scheme by GSE
seems to be unsatisfactory from the point of view of many operators. This also contributes to
regulatory uncertainty, identified as the principal investment barrier in Figure 7.
The relative importance of other barriers to investments in industrial energy in the survey is in line
with other research. The lack of an access to capital, rated the second most important barrier, is
regularly named in empirical studies as one of the major barriers. Italian banks are often reluctant
to lend for energy efficiency investments. 39 One reason is that, in contrast to other countries, Italian
banks often do not judge the creditworthiness of the project, but that of the lender (ENEA 2015;
ES 2015).
The importance of the informational, behavioural and organisational barriers of the low priority
of energy efficiency (rated the second most important barrier together with access to finance),
imperfect information (lack of awareness of investment opportunities) and lack of skilled
personnel (internal competences) are also consistent with other research. In industry, the challenge
is not so much that firms do not that know their energy costs are high, but their lack of awareness
that these costs are a variable that can be managed (ES 2012). To this end, the legislative decree
D.Lgs. 102/2014 has introduced mandatory energy audits for large enterprises and energy-intensive
companies, as foreseen in the EU Energy Efficiency Directive.
Industrial energy efficiency investments combined with white certificates are generally seen as
profitable and low-risk, reflected by the low importance respondents give to the corresponding
barriers (average score of 0.19 and 0.13, respectively). Moreover, although the ESCO certification
Although the certificate price has been relatively stable recently – several participants of the FIRE conference stated
that they use a certificate price of 100 euros as a rule of thumb for financial calculations – its value is significantly
influenced by the savings target. A more ambitious efficiency target means higher marginal compliance costs, while a
lower target translates into lower compliance costs and hence a lower market price. As an instable certificate price is a
major investment risk, the inexistence of updated targets significantly discourages investments.
38 The ministerial decree DM 28/12/12 announced the publication of new guidelines “within 180 days”, i.e. July 2013
(MiSE and MATTM 2012). D.Lgs. 102/2014 of July 2014 spoke again of 180 days (Consiglio dei Ministri 2014). In
August 2015, updated guidelines were finally released for public consultation (MiSE and MATTM 2015). Since this
process has finished in October 2015, the guidelines have still not been officially published (Giffoni 2016).
39 To alleviate this problem, the legislative decree 102/2014 has established a ‘National Fund for Energy Efficiency’
(Fondo nazionale per l’Efficienza Energetica) that will guarantee loans and provide financing for efficiency projects (Consiglio
dei Ministri 2014). Although the fund is not operational yet, its introduction is hailed by many experts as an important
step to overcome the financial barriers that still restrain energy efficiency investments in Italy (EC JRC 2014; ENEA
2015). Currently, a volume up to 70 million euros per year is being discussed (Re 2015). At the time of writing,
however, the fund has not yet been instituted.
37
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is not yet mandatory, a lack of trust in ESCOs does not seem to be a major issue in Italy, at least in
the industrial sector. This contrasts with previous empirical studies, where a lack of trust in external
actors is often named as an important factor (e.g. EC JRC 2005).
4.1.2

Drivers for the shift to the industrial sector

Figure 8 illustrates the drivers for the increase of monitoring plans projects in industry, i.e. more
structural projects with a longer technical lifetime and high investment costs, within the last years.
Figure 8: Drivers for energy efficiency measures in the industrial sector
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As expected, the major driver behind the shift of energy efficiency investments to the industrial
sector is the tau coefficient (average score of 2.2). The tau coefficient has radically transformed
the Italian white certificate system by awarding a significantly stronger financial incentive to more
long-term projects with high investment costs. The introduction of tau has effectively more than
tripled the economic value of white certificates for projects in industry, as the white certificate spot
market price has been stable 40 in recent years and tau typically has a value of 3.36 in industry
(project lifetime of 20 years). This has significantly reduced the payback period of these projects by
covering a significant share of investment costs (see section 4.1.3). The strength of the financial
incentive of white certificates is also reflected by the fact that non-profitability of investments has
emerged as a minor investment barrier in the survey (cf. Figure 7).
Informational drivers have also played a key role in the success of the Italian EEO scheme – an
increasing awareness of the white certificate scheme is the second most important driver for
projects in the industrial sector (average score of 1.5). 41 This mirrors the fact that informational
barriers such as other investment priorities and lack of awareness of investment opportunities have
also been ranked as very important (see analysis above). These barriers have been addressed
through several channels. First, the mere existence of an incentive mechanism already has an

In the 2011-2015 period, the stock market price has remained relatively flat at around 100 euros per certificate. Price
data is available for download from GME (2015c).
41 The importance of informational drivers for energy efficiency policy has also been confirmed by the ENEAConfindustria study mentioned above, where awareness-raising campaigns emerged as the third most important
investment driver (ENEA 2015).
40
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informative effect and increases the visibility of energy efficiency projects. 42 Moreover, companies
that take part in the Italian white certificate scheme attract competitors to follow. 43 Third,
organisations such as FIRE and ENEA carry out a whole range of informational activities, such as
conferences, workshops, training courses or the publication of frequently asked questions (FAQ)
on white certificate project proposals. The availability of information that is reliable has also helped
to promote investments (average score of 0.7). One explanation is that the process to carry out
monitoring plans is much more complex than the standardised deemed savings and simplified
monitoring projects that rely on pre-determined technical data sheets. 44 This complexity had
deterred operators from investing into industrial energy efficiency, although the financial incentive
of white certificates was already considerable before the introduction of the tau coefficient (Di
Santo et al. 2014). 45
According to the interviewees, a difficulty to find adequate projects in the civil sector has not been
a relevant factor behind the shift to the industrial sector (average score of 0.25). This is surprising,
as one factor responsible for the shift to Italy’s industrial sector mentioned in the literature is that
projects in the residential sector have become economically less viable due to the fact that white
certificates cannot be cumulated anymore with tax deductions and other state incentives since 2013
(Albonico 2013; GSE 2015). Moreover, as discussed above, CFLs were exempted from the scheme
in 2011.
Regarding ESCOs, the evidence from the survey is mixed. On the one hand, they are building up
competences (average score of 1.1), and this increased expertise supports energy efficiency projects
in the industrial sector. In addition to an increased experience from a growing number of projects,
one plausible explanation is the mandatory certification process for ESCOs discussed in
section 3.3. On the other hand, none of the respondents regards a higher ESCO involvement in
terms of project financing or risk sharing as a relevant factor. Thus, given the fact that in 2014
more than 70 per cent of white certificates emitted still accrued to energy service provider
companies (see Figure 5), it seems that until 2015 only a small fraction of these companies was
acting as genuine ESCOs that assist in project financing and share part of the risk. Several
interviewees and other participants of the conference belonging to the energy service industry also
confirmed that their projects usually do not involve energy performance contracts (EPCs), but
traditional forms of contracts such as supply contracts.

This view was expressed by one of the participants of a stakeholder workshop on behalf of the EU, which took place
at the FIRE conference in Rome in March 2015. The workshop was conducted under the Chatham House Rule.
43 This is illustrated, for example, by the case of the first Major Project approved by the Ministry of Economic
Development in 2014. The primary competitor of the proponent Italo-NTV, the government-owned railway company
Trenitalia, is also considering to apply for a Major Project after the success of NTV’s proposal (Leone 2015).
44 The presentation of a PPPM within the monitoring plans method is complex and requires either the consultation of
an external expert (such as an ESCO) or building up internal competences (FIRE 2014).
45 One example of such reliable information is ENEA’s regularly updated ‘operating guide’ (guida operativa) on the white
certificate scheme, which explains in detail how the system works and how a successful proposal should be designed
(see ENEA 2014). ENEA has also published ‘sectoral guidelines’ (guide settoriali) to facilitate the presentation of project
proposals for monitoring plans (PPPM) in the relevant industrial sectors.
42
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4.1.3

The effect of white certificates on investment costs and payback time

According to the interviewees, white certificates typically cover between 20 to 25 per cent of
investment costs. 46 This number is established by two different questions. First, interviewees were
asked what fraction of investment costs white certificates typically cover in the industrial sector.
The respondents indicated a mean of 21.5 as the average share of investment costs. However,
many interviewees found this question difficult to answer and the answers were highly variable. 47
This high variance of the answers reflects the fact that several respondents stated that the fraction
of investment costs covered by the monetary value of white certificates is highly dependent on the
project. Hence, a separate question on payback times is used to cross-check this point estimate.
Acceptable payback periods in the Italian industry are typically estimated between two and three
years (Di Santo et al. 2014; ES 2012). During the survey, interviewees were asked a) to indicate the
maximum payback times that are accepted for industrial energy efficiency investments and b) to
specify how this period changes when the monetary value of white certificates is taken into
account. The respondents have indicated an average acceptable payback time of 3.12 years
(standard deviation of 0.8), which is fully in line with the existing literature. Payback period reduces
on average to 2.37 years when white certificates are involved (standard deviation of 0.7). This
diminution of 0.75 years (or nine months) is an implicit measure of the value of white certificates
– it means that white certificates cover 25 per cent of the investment costs. 48 This confirms the
results from the previous question on investment costs, where the average fraction of investment
costs covered by white certificates resulted to be 21.5 per cent.
4.2

Energy services and white certificates

The Italian white certificates scheme has kick-started the development of an energy services sector.
According to the interviewees, for more than half of the ESCOs working in industry above
60 per cent of their projects involve white certificates. Less than ten per cent of the ESCOs have a
share below 20 per cent. The ESCO sector has also dramatically grown in size. The number of
genuine ESCOs in Italy has increased from five in 2005 to around 100 in 2016. 49 The total number
of Energy Service Businesses (ESCOs and ESPCs) involved in the Italian EEO scheme has
increased to 950 in 2015, at a compound annual growth rate of 22 per cent (see Figure 9). These
businesses have also delivered the majority of savings in the Italian EEO (cf. Figure 5).

This is in line with other sources – according to Valenzano (2015), the average fraction may even be as high as
30 per cent.
47 Only ten out of 16 interviewees responded and in absolute values the answers range from five to 50 per cent, with a
sample standard deviation of 14.7 percentage points. Assuming normality of the answers, the 95 per cent confidence
interval of the average fraction of investment costs covered lies between 11 and 33 per cent.
48 To verify whether the change in payback period due to white certificates is statistically significant, a one-sided
Wilcoxon signed-rank test was carried out. This is a nonparametric equivalent of the paired sample 𝑡 test that does not
rely on any distributional assumptions (Gibbons and Chakraborti 2011). When underlying populations are not normal,
such nonparametric tests can be much more efficient than their parametric counterparts (Hollander et al. 2014). The
calculations yield a Wilcoxon test statistic 𝑇 + = 88 with a corresponding 𝑝 value of 0.0014 and a 95 per cent lower
confidence bound of 0.5. Thus, there is very strong evidence that white certificates reduce the payback time of
investments by at least six months.
49 According to a representative from the Italian regulator AEEGSI.
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Figure 9: The number of Energy Service Businesses (SSE) and companies with an Energy Manager
active in the Italian white certificate scheme
1000
900
800
700
600
500
400
300
200
100
0

2006

2007

2008

2009

2010

SSE (ESCOs+ESPCs)

2011

2012

2013

2014

2015

Companies with Energy Manager

Source: Own illustration using data from AEEG (2007, 2008, 2009a, 2011a, 2012a, 2012c) and
GSE (2014a, 2015, 2016)

Mandatory certification of ESCOs, which will become effective in July 2016, has a very positive
impact on the development of the ESCO industry (cf. Figure 10). One major problem of the
ESCOs solution is that energy service providers often suffer from a lack of credibility and trust,
reinforced by the lack of a common definition of energy service companies (EC JRC 2014; Sorrell
et al. 2000). The lack of mandatory quality standards in the Italian certificate scheme has also been
associated with scarce competences of many energy service providers (Bertoldi et al. 2006).
Consequently, the overwhelming majority of respondents in the survey believe that mandatory
certification reduces the barrier of imperfect information by building up trust in ESCOs and by
facilitating the development of ESCO competences. Mandatory certification might also lead to a
greater diffusion of energy performance contracts in the future, as two thirds of Italian ESCOs
operating in the industrial sector offer EPCs (ES 2015).
Figure 10: Impact of the mandatory UNI CEI 11352 certification on the ESCO industry
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In parallel to the dynamic development of the Italian energy services sector, a second emerging
trend is that an increasing number of companies build up internal energy efficiency competences
instead of engaging with external actors. This is reflected in the dynamic increase of companies
with an Energy Manager that participate in the white certificate scheme, which has risen to 206 in
2015, up from only 12 in 2010 (cf. Figure 9). This means that already seven per cent of the 3,000
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Italian companies with an Energy Manager use the Italian white certificate scheme. 27 per cent of
all white certificates released in 2014 were awarded to such companies. Interestingly, almost half of
the companies have named their Energy Manager voluntarily.

5 Conclusion and outlook
Despite its difficult start, the Italian white certificate mechanism is a success story. During the initial
years energy savings were dominated by compact fluorescent lamps (CFLs) distributed in the ‘civil’
sector. Whether this has really resulted in genuine energy savings is questionable. CFLs were
eventually replaced by a growing number of measures in the industrial sector, peaking at
80 per cent of total certificate emissions in 2013. The survey carried out for this research confirms
that the Italian white certificate scheme is now the single most important policy to incentivise
energy efficiency in the industrial sector. On a national scale, the mechanism is expected to account
for 60 per cent of the Italian energy savings planned until 2020 to comply with the EU Energy
Efficiency Directive.
A first policy lesson from the Italian experience is that a meaningful financial incentive is key to
incentivise energy efficiency measures with a long lifetime and high upfront investment. This
research has revealed that white certificates cover between 20 to 25 per cent of investment costs in
the industrial sector. The major driver behind the shift to the industrial sector was the introduction
of the tau coefficient, which values energy savings that arise during the entire technical lifetime of
an energy efficiency intervention. This improved economic viability of structural projects in the
industrial sector is also reflected in a decrease of payback time by around nine months. White
certificates or equivalent policy instruments providing a financial incentive can thus make a
significant difference in the industrial sector, where projects with a payback period above three
years are usually dismissed. Moreover, by increasing awareness the scheme has led to a strong
visibility of energy efficiency investment possibilities for industrial companies, helping tackle the
market failure of insufficient information.
A second lesson from the Italian white certificate scheme is that energy efficiency obligations are
very flexible. Not only are they well-suited to deliver on low-hanging fruit (i.e. cheap, standardisable
energy efficiency measures), but can also be designed to deliver more structural interventions in
different end-use sectors. Using technical data sheets (deemed savings and simplified monitoring
projects in Italy), easily standardisable energy efficiency interventions can be carried out. Via the
monitoring plans method, more complicated and project-specific measures can be achieved,
combined with a metering of the savings. Uplift factors (applied in Major Projects in Italy) are
suitable to foster the large-scale diffusion of innovative technologies, for example in the transport
sector. Updating additionality requirements regularly is key to ensuring that white certificate
systems only incentivise innovative energy efficiency solutions.
Third, the Italian white certificate mechanism has led to the dynamic development of an energy
services sector, comprising now of around 100 active ESCOs. ESCOs step in when industrial
companies want to source out energy efficiency interventions and have delivered the vast majority
of savings within the Italian system. The evidence collected in the survey shows that ESCOs and
other energy service providers have increasingly built up competences due to their involvement in
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the white certificate scheme. The process of developing energy service provider companies
(ESPCs) into ESCOs is supported by the obligation to be in possession of the ESCO certification
UNI CEI 11352 as a prerequisite to participate in the white certificate scheme, starting from July
2016. The survey has also shown that the mandatory certification process facilitates trust in the
ESCOs’ competences. White certificate schemes – or other policies supporting the development of
an energy services sector – can therefore circumvent the investment barriers of a lack of skilled
personnel and imperfect information due to a low trustworthiness of the information source.
Fourth, instead of consulting an external ESCO, the barrier of a lack of skilled personnel can also
be addressed by developing internal competences. Italian companies are starting to reap the
benefits of the white certificates scheme through their Energy Managers. Almost a third of the
white certificates issued now accrue to these businesses. The mandatory certification of Energy
Managers as Energy Management Experts will also help elevate the internal competences of these
companies. Thus, the long-standing obligation for energy-intensive companies to name an Energy
Manager has been put to a more productive use by integrating it into the Italian white certificate
scheme.
This illustrates – a fifth lesson from Italy – that effective energy efficiency polices are
multidimensional. Energy efficiency investments in the Italian industrial sector are still confined by
many businesses’ low priority for energy efficiency and insufficient awareness of investment
opportunities, for example. The mandatory energy audits for large enterprises and energy-intensive
companies introduced by the implementation of the EU Energy Efficiency Directive can be
expected to raise awareness that energy costs are a variable that can be managed. Moreover, both
businesses and ESCOs are still constrained by a limited access to capital. Consequently, new
financial instruments such as soft loans will be key to overcome this barrier.
Lastly, the experience from the Italian white certificates mechanism shows that unambiguous and
up-to-date regulation is a crucial prerequisite for the successful implementation of an energy
efficiency policy. In Italy, regulatory uncertainty has emerged as the most important barrier to
industrial energy efficiency investments. Several factors explain this result, such as the fact that the
white certificate guidelines have not been updated since 2011, despite repeated commitments from
the relevant authorities.
In sum, energy efficiency obligations can contribute to improve industrial competitiveness by
lowering energy costs for businesses, kick-start the development of the energy services industry
and foster the transition towards a secure low-carbon economy. Bridging the industrial energy
efficiency gap means developing policies tailored to the set of barriers relevant in each national
context. EEOs are not the only option to achieve this – public energy efficiency tenders, for
example, can serve the same purpose (Langniss and Praetorius 2006). The Italian experience
illustrates that the implementation of successful incentives for energy efficiency will likely involve a
process of learning and continued evolution of the policies in place.
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