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Abstract
In June 2011, the European Commission considered that the
effort made by its Member States to reduce energy consumption towards the 2020 objectives1 was inadequate, and requested them to adopt more effective measures in order to stimulate
the efficient use of energy. In this paper we are going to approach the matter in industrial processes. Industries have a
possibility to consider energy efficiency as a great opportunity
to know and to improve the manufacturing process by means
of the“Energy Accounting Process”2 method, applied in several
cases by ESCo company3. This method is based on a performance index called ICP, equal to the ratio between the global
energy source amount and the corresponding production value (i.e. kWh/kg) and is determined with regard to the relative
production mix. This ICP, is a strong indicator of process efficiency, because it identifies the production efficiency trend, in
accordance with the whole process operating conditions, as well
as providing valuable information on management efficiency.
The additional added value of the Energy Accounting Process,
lies in the opportunity to test the efficiency level of the production process in comparison with competitors operating in that

same market sector. Two in-depth case studies will provide
interesting indications regarding the possibility to improve the
performance of the production process. The Italian legislation
supports the achievement of targets of primary energy savings
(by the introduction of White Certificates4), and encourages
an energy efficiency market, which consequently produces
expertise and technological know-how, the key points of the
national energy strategy.

Introduction
In Europe, the dependence on the importation of energy is
growing due to the scarcity of energy resources in the territory. Energy efficiency is an effective means to bridge this
gap, since it improves the security of the energy supply of the
Member States, reducing both the consumption of primary
energy and the importation of energy. The transition to a more
efficient use of energy should also accelerate the deployment
of innovative technology solutions and improve the competitiveness of industry in the EU, therefore stimulating economic
growth and creating jobs in several fields related to energy
efficiency.
On 8th March 2011, the European Commission adopted the
Efficiency Plan 20115. An important concept described in this
Plan, is related to the introduction of energy audits and energy
management systems during the processes of production. The
Commission, in cooperation with the most important indus-

1. European Commission, Proposal for an Energy Efficiency Directive on 22 June
2011 (EED), Bruxelles, 2011
2. Campaniello G., Energia Plus Roma S.r.l., La contabilità energetica come chiave
per la competitività delle imprese, Eidos Magazine, 2011

4. AEEG – Sesto Rapporto Annuale sul meccanismo dei Titoli di efficienza energetica, May 31, 2011

3. Bertoldi P. – Rezessy S., Energy Service Companies in Europe, Institute for Environment and Sustainability Joint Research Center, Luxembourg, 2005

5. European Commission, Energy Efficiency Plan 2011 comunication, Bruxelles,
2011
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trial associations, will support both the exchange and diffusion
of the best energy efficiency practices of industrial processes.
Moreover, they will promote the development of specific tools
which are able to compare the energy consumption of specific
production areas, in order to create benchmark indexes. The
industry can then use them to understand their level in their
own market sector.
An economy based on energy efficiency can influence economic growth, due to the fact that energy savings free resources, which can in turn be reinvested in other economic areas. The
same thing happens in companies, because the resources which
come from energy savings can be reinvested in new optimization operations. The steady increase in the number of voluntary
operators (i.e. Energy Saving company – ESCo) contributes, in
significant way, to the realization of energy efficiency measures
to consumers, thereby generating energy savings.

The performance business indicator
Performance indicators, or performance indexes, are commonly used by organizations to evaluate their success in general (or the success of one of their particular activities or areas). The power of using indexes as management tools lies in
their ability to capture the information contained in a large
number of business variables, and transform them into a single number. Using performance indexes enables a business
to be kept under control, over a defined time, and to manage
progress towards strategic goals. The most common performance indexes are ROI (Return Of Investment), ROE (Return
Of Equity), EBIT (Earnings Before Interest and Taxes) and so
on. These indexes express evaluations from only an economic
point of view. Such evaluations will be assessed by shareholders
and investors, but they do not consider the production performance point of view.
One way to take into account the real production performance, is to consider an ”indicator” that involves all the activities
correlated to the production process. In consideration of the
fundamental fact that for each kind of activity we need an energy source, the ”energy vector” as a sum of the several energy
sources correlated to the amount of production, can be utilized
as a very strong indicator of the “global company performance”. In fact, such an indicator involves all the activities (i.e.
data centre, heating and cooling systems, auxiliary equipment,
production lines, etc.) and allows one to measure the capability
to optimise the management of all resources from a technological and economical point of view. Such an approach is quite
well-known6 but not very commonly used, taking into consideration all the difficulties needed to evaluate such indicators as
they concern both different forms of energy sources and several
production typologies.
The novelty of the methodology, introduced into the market
by Energia Plus Roma and described in this paper, consists of
the possibility to utilise the potential of the above-mentioned
performance indicators, in terms of knowledge and improvement of the production process in order to have a more competitive product.

4. UNDERTAKING HIGH IMPACT ACTIONS: TECHNOLOGY AND …

The structure of the Energy Audit
The significant experience of Energia Plus Roma (ESCo company) in energy efficiency management applied to industrial
companies, has permitted, on the one hand, the setting up of
a proper finalized methodology, and on the other hand, the
understanding and analysis of the production processes (energy audit) and consequently, contributing to the discovery of
opportunities for better product competitiveness, by means of
a structural energy accounting process. From an energy point
of view, industrial companies can be identified in two macro
areas:
• the generation of its energy sources;
• the optimization of its energy sources.

The generation is correlated to the several sources utilized by
the production process. The “Optimization” regards all the activities, performed within the production process, in order to
reduce the energy needs for that same production. The energy
audit activities mainly regard the analysis of the production
process and are subdivided into the following phases:
• basic audit;
• specific audit;
• advanced audit.

For the “generation”, however, the energy audit work is limited
to both the identification and classification of the several energy sources.
The basic audit

The basic audit analyzes the production process based on two
characteristics:
• energy sources (input);
• production (output).

This type of audit needs to have the following simple general
data (at this stage it is enough to have the annual aggregate
values):
• total energy consumption, divided by typology (electricity,

methane, steam, etc.);

• production (litres, kg, number of pieces, etc.).

This data should cover at least a period of 5 years, in order to
understand the energy efficiency trend of the process.
The specific audit

The specific audit commences from the basic audit and explores
the details of the production process. In this type of audit it is
necessary to have the following data and information:
• plan of the factory (dwg file);
• production process structure for different production lines;
• production mix type and specific energy characteristics;
• technical data of the main production process equipment;
• monthly energy consumption data;

6. International Energy Agency (IEA), Assessing measures of energy efficiency
performance and their application in industry, France, 2008
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All data permits specific indications regarding the production
process to be obtained related to the energy consumption of
different production lines and/or different equipment. This
type of audit provides important indications concerning possible actions in order to optimize the process.
The advanced audit

The advanced audit follows the result of the specific audit. This
audit is the highest level of advanced analysis of production
processes. Such type of audit is characterized by the specific
analysis of the process such as:

Figure 1. Performance index.

• mapping of the plant systems;
• specific monitoring system related both to the main process

and auxiliary services (compressor room, refrigerator, etc.);

• energy structure analysis, related to the impact of the build-

ing system on the production process.

The result of the advanced audit is translated into algorithms
in order to:
Figure 2. ICP trend – increase.

• simulate the effects of the optimization plan of the process;
• evaluate different solutions systems and the relevant eco-

nomic impact.

Energy Accounting Process
Efficiency performance index

The industry has the possibility to consider energy efficiency as
a great opportunity to know and to improve the manufacturing
process by means of the “Energy Accounting Process” method
applied in several cases. This method is based on a performance
index, called ICP, equal to the ratio between the global energy
source amount (input) and the corresponding production value (output – i.e. kWh/kg) and determined with reference to the
relative production mix (see figure 1).
This ICP, is a strong indicator of process efficiency, because it
identifies the production efficiency trend, in accordance with
the whole process operating conditions, and provides valuable
information on management efficiency.
In order to have a preliminary evaluation of such an index, it
is useful to provide a very simple example. A certain company
has an average energy consumption equal to 1,000 kWh and
produces 100 kg of product. The rated Icp is equal to 10 kWh/
kg.
In the case of a fault occuring in the production process (i.e.
malfunction of equipment due to poor maintenance) we can
have the following effects:
• energy consumption increases from 1,000 to 1,050 kWh;
• production value decreases from 100 to 95 kg.

From a cost and management accounting point of view, the
result is: production loss equal to 5 %. From an energy accounting point of view, instead, we have an increase of Icp from 10
to 11 kWh/kg. Such an index increase is equal to an efficiency
loss of 11 % which is much higher than the production loss.
In general, if the ICP trend increases (see figure 2), it can indicate inadequate production management or process anomalies.

Figure 3. ICP trend – constant.

Figure 4. ICP trend – decrease.

If the ICP trend remains constant (see figure 3), it can indicate
a controlled process production, without any attention being
paid to the improvement of activities.
If the ICP trend decreases (see figure 4), it can show the result
of an optimization of the production process based on an improvement in activities and more accurate maintenance work.
In this case, it is possible to evaluate the amount of energy
saving by identifying two situations, ex-ante (before improvement action) and ex-post (the results of the improvement ac-
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Figure 5. Types bottles energy impact.

Figure 6. Linear correlation and homogeneous product.

tion). The ex-ante situation is the baseline, which is the reference scenario for the evaluation of the energy saving.

In order to have the same quantity of bottled water (i.e. 5 litres), it is necessary to analyse the following configurations (see
figure 5):

Correlation between consumption and production

The “correlation between consumption and production” is the
average trend of the consumptions [C(p)] related to the product [P]. The general formula to characterize the production
process is:

C ( p ) = K ( p ) * I M (P) * P
where:
• “K(p)” represents the law of variation between consump-

tion and product (ICP index). In the case of linear correlation
K(p) is a constant, while in a non-linear correlation K(p) is
a function of the product;

• “IM(p)” represents the index related to the production mix.

This index is used to “weigh” the energy contribution related
to the different production types;

• “P” represents the correspondent production value.

In order to indicate the correct value of the efficiency performance index trend, it is also essential to take into account the
specific energy consumption to produce different production
types, or, in other words, to determine how energivorous a specific production line is.
In order to have a proper evaluation of such a matter, it is
useful to provide an adequate example. The process to have a
PET mineral water bottle consists of the following two steps7:
• Preform Injection Molding by high pressure air in order to

1. The global consumption C1 is 5 times C (1); where C (1) is

the energy consumption to produce a 1 litre bottle.

2. The global consumption C2 is 10 times C (0.5); where C

(0.5) is the energy consumption to produce a 0.5 litre bottle.

In consideration of the preform weight (i.e. 29 g for 1 litre and 18 g for 0.5 litres), C(0.5)=0.75 times C(1), we have:
C1=0.67 times C2.
As a consequence, if we assume that IM(0.5)=100 % for a
0.5 litre bottle, we have IM(1,0)=67 % for 1 litre bottle.
In general, the production process is characterized by linear
correlation, while auxiliary services are characterized by nonlinear correlation. As a consequence, we are going to analyze
such linear correlations regarding the production process in the
following two cases:
1. homogeneous production;
2. non-homogeneous production.

The linear correlation consumption-product

1. Homogeneous production
In the case of a homogeneous product (see figure 6), IM(p) is
equal to 1 and the specific formula is:
C=K*P
The ex-ante [CA] and ex-post [CB] relations can be written as:

produce the PET bottle;

• Full PET water bottle filling.

The example regards the energy impact in the case of two different types of bottles:

CA = KA * P ; CB = KB * P
The energy saving [S] is calculated by the formulas:
S = CA – CB

• 1.0 litres;
• 0.5 litres.

S = (KA – KB) * P
We could consider the following simple example, considering
the ex-ante situation (before improvement actions):
CA = 100 kWh ; PA = 20 kg

7. Gleick P. H. and Cooley H. S., Energy implications of bottled water, Environmental Research letteres, Oakland, USA, 2009
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The general IMt relation can be written as:

The Icp will be KA:

KA =

100 kWh
= 5 kWh / kg
20 kg

n

I Mt

In the ex-post situation (after the improvement actions) the
following conditions will be obtained:
CB = 120 kWh ; PB = 30 kg

KB =

where:
• “i” indicates the different production types (production

I Mt =

2. Non-homogeneous production
In case of non-homogeneous product the ICP indexes (KA and
KB) depends on the production mix:

; CB = KB * I Mt B * P

”IMt” must be calculated by the weighted average of the energy
production mix indexes related to the specific amount of product. The energy saving is calculated by the formulas:

−>

P

i =1 i

See table 1 for some examples of the use of the IMt index. Considering the general formula:

S = (KA – KB) * PB = 30 kWh

B*P

* Pi

• “n” indicates the number of different production types.

The energy saving [S] is calculated by the formulas:

⎛ CA
CB ⎞
S =⎜
−
⎟ * I Mt B * P
I
A
x
P
I
Mt B x P ⎠
⎝ Mt

i =1 Mi
n

mix);

120 kWh
= 4 kWh / kg
30 kg

CA = KA * I Mt A * P

∑ I
=
∑

−>

I M 1 * P1 + I M 2 * P2
( P1 + P2 )

the IMt indexes are the following:
• IMA1 = 0,90 ; IMB1 = 0,87
• IMA2 = 0,90 ; IMB2 = 0,93

The savings (S), related to PB (production in the ex-post condition) will be:
⎛
⎞
I
⎛ 0,87
⎞
S1 = ⎜ KA * MtB1 − KB ⎟ * PB = ⎜ 5*
− 4 ⎟ * 30 = 0,83 *30 = 25 kWh
I
0,90
⎝
⎠
MtA
⎝
⎠

⎛
⎞
I B
S = ⎜ KA * Mt − KB ⎟ * P
I
A
⎛
⎞
I
⎛ 0,93 ⎞
Mt
⎝
S = ⎠KA * MtB 2 − KB * PB = 5*
− 4 * 30 = 1,17 *30 = 35 kWh
2

⎛
⎞
I B
S = ⎜ KA * Mt − KB ⎟ * P
I Mt A
⎝
⎠

⎜
⎝

I MtA

⎟
⎠

⎜
⎝

0,90

⎟
⎠

The ratio “IMtB/IMtA” is the baseline corrective index used to
harmonize the ex-ante condition in accordance with the expost production mix (see figure 7). In other words, if the expost production mix is more expensive from a specific energy
consumption point of view (i.e. IMtB > IMtA), it is necessary to
increase the baseline level.
To explain how to calculate the IMt, we can use a simple
example where the total production is “P”. Production “P” is
characterized by two different production types (mix): “P1”
and “P2”, and the corresponding indexes IMt1 and IMt2. The respective energy consumptions are “C1” and “C2”, and the total
consumption is “C”. Based on the previous example we can use
the following formulas:

C1 = K * I M 1 * P1
C = C1 + C2

;

; C2 = K * I M 2 * P2
P = P1 + P2

C = K * I Mt * P

Figure 7. Linear correlation and non-homogeneous product.

Table 1. Example: use of the IMt index.
EX-ANTE
CA = 100 kWh
PA1 = 10 l
PA2 = 10 l

EX-POST
Situation 1
CB1 = 120 kWh
PA1 = 10 l
PA2 = 20 l
IM (P1) = 1,00

Situation 2
CB2 = 120 kWh
PA1 = 20 l
PA2 = 10 l
IM (P2) = 0,80
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Case study

Ferrarelle Company Case – Bottling mineral water

A case study, described in details, regards the improvement activities of a water bottling process (Ferrarelle S.p.A). The saving
analysis has been based on the management of the following
information and production conditions:
• energy consumptions (kWh and m3 – where “m3” is meth-

ane gas in standard condition, at temperature 15 °C and
pressure 1,01325 bar);

• type of product (glass or PET, Polyethylene Terephthalate);
Figure 8. Non-linear correlation.

• size (from 0.25 to 2 litres);
• production phases: bottles settlement (phase 1), full filling

As we can see the real saving amount depends on the production mix. Based on the above examples (homogeneous and
not-homogenous production cases) the energy saving range is
25–35 kWh, that means 30±17 %, where 30 is the saving value
in the homogeneous case.
Such considerations show both novelty and power of the energy account methodology.
Non-linear correlation

In the non-linear correlation, the general formula can only be
used for each type of product. The performance differences
between the situations ex-ante and ex-post should be calculated by process scan elementary intervals (i.e. fifteen minutes)
and it must be differentiated by different product types (see
figure 8).
The general formula to calculate the energy saving is:
m

n

S = ∑∑ ( KAij − KBij ) * Pij
J =1 i =1

where:
• “m” represents the different types of production;
• “n” is the number of elementary scanning intervals of the

period, for a specific type of product;

• “KA” and “KB” are the performance indexes for ex-ante and

ex-post situations, related to the single elementary scan intervals and to the specific type of product mix;

• “P” is the production related to the single elementary scan

intervals and to the specific type of product mix.

Remembering that non-linear correlations are often related to
auxiliary services, we can understand that the elementary energy savings must be calculated by specific monitoring plans.
The monitoring plans must provide specific information about
the energy consumptions, and the production values, at regular
time intervals, in order to understand what the specific relation is between ex-ante and ex-post situations. The general energy saving will be the sum of all the elementary energy saving
amounts.

(phase 2), packaging (phase 3).

The improvement actions performed in the Ferrarelle plant are
the followings:
• full filling line updating (combi-lines);
• performs weight optimization.

The following report example shows a part of the saving analysis. The saving analysis evaluates the energy saving between
the ex-ante and ex-post conditions, in case of phase 1 and PET
production. In the following table there are described all the
details of the saving analysis.
The global result (see figure 9) of the improvement work has
been as follows:
• 20 % saving on electricity consumption;
• 35 % saving on heat consumption;
• return on investment in the short term;
• more competitive production.

In following pictures the partitions of each saving contribution
are described.
In order to evaluate the “weight“ of such positive results, it
is necessary to carry out a benchmark analysis in the bottling
mineral water market. Considering the fact that we have had
the opportunity to perform energy audits in the most qualified
mineral water bottling companies, it has been possible to provide a benchmark analysis based on the efficiency performance
index. In the following picture (see figure 10) the result of such
a benchmark work is reported. Please note that, for commercial
reasons, we are not authorized to report the name of the Ferrarelle competitors (we have therefore used the denomination
“company 1, 2, 3 and 4”).
The differences between Company 1 and Company 2 (having
a very high Icp index) and the other ones are a typical result of
the evolution in the mineral water bottling market.
In fact, in such a field, we have had significant progress from
technical and technological points of view, characterized by following items:
• evolution of compressors to produce air at different pres-

sure levels;

• introduction of COMBI filling lines;
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Table 2. Example of saving analysis – phase 1 – PET.
FERRARELLE – RIARDO PLANT – PRODUCTION AND ELECTRIC ENERGY CONSUMPTION – PET – PHASE 1
Specific energy
2005
2006
2007
EX-ANTE
2008
2009
consumption
Litres
ace [%]
P [m3]
P [m3]
P [m3]
P [m3]
[m3]
[m3]

PET

2010
P [m3]

0,25

100,00

20

77

124

74

55

11

79

0,50

74,00

35.115

42.846

49.474

42.478

52.952

61.081

67.492

1,00

81,00

4.906

6.893

10.618

7.472

10.968

13.694

15.119

1,50

49,00

414.666

389.251

431.687

411.868

425.703

412.859

410.631

2,00

37,00

9.198

7.439

-

5.546

321

12.696

20.248

Ptot [mc]
Mix index (IM)
Electric energy
consumption
(C) [kWh]
Electric energy
consumption
Phase 1 (C1) [kWh]
Performance Index
ICP
(K) [kWhe/mc]
Energy saving (S)
[kWh]
Ptot [mc]
TOE (I type)

463.906
51,00

446.506
51,70

491.902
52,22

467.438
51,65

490.000
52,42

500.341
52,62

513.569
52,76

25.763.628

23.563.436

23.233.360

24.186.808

21.479.635

20.658.319

22.341.559

15.149.013

13.855.300

13.661.216

14.221.843

12.630.025

12.147.092

13.136.837

32,66

31,03

27,77

30,43

25,78

24,28

25,58

2.463.005

3.300.968

2.765.688

490.000
460,6

500.341
617,3

513.569
517,2

463.906

446.506

491.902

467.438

Figure 9. Details of the saving analysis.
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service influences the production process. The compressor
room monitoring plan has been the following purposes:
• analysis of the air compressed supplied to the production

process using as a “key analysis” the energy parameters (i.e.
electrical consumption of compressors correlated to the
produced air compressed);

• evaluation of the efficiency performance index in correla-

tion to the production level and relevant mix,

Figure 10. Example of competitive comparisons.

• adequate design of “tank blanketing” in order to have prop-

er flexibility in the production management;

• automatic control of the air pressure to improve the man-

agement of the compressors.

All the above aspects have a very great influence on the energy
performance index.
As far as the compressor evolution is concerned, we should
consider the passage from the old type (characterized by air
take off in the case of a non-production request) to the latest
one (variable speed drive – VSD – air compressor). In such an
evolution we had an energy performance index reduction of
at least 50 %.
The COMBI filling lines are characterized by the use of lines
disposed in compacted series which are affected by longer
process times and higher power consumption due to the transport of the product from one phase to the next one). In such
an evolution we had an energy performance reduction of approximately 30 %.
The “tank blanketing” is the interface between the two main
air pressure levels (i.e. basic level equal to 10 bars and the high
one equal to 30 bars). The incorrect “tank blanketing” design
produces a high impact during the Preform Injection Molding
activity, especially in the presence of bottle format change. Such
an impact can produce an increase in the energy performance
of approximately 15 %.
The automatic control of the air pressure can improve the
management of the compressors with respect to a manual one.
Such automatic approaches can produce energy performance
reductions of between approximately 10–15 % especially in the
presence of bottle format change.
Based on the above picture, Ferrarelle Company has a position of leadership from a production efficiency point of view.
Despite such a leading position, the company has decided to
carry out additional investigation (i.e. focusing on maximizing
the use of auxiliary services) in order to identify new improvement activities in order to have a more competitive product
taking into consideration of the market evolution (i.e. more aggressive competitors and decrease of the price levels). Thanks
to the saving analysis results, in according to Ferrarelle Company, Energia Plus Roma has implemented a compressor room
monitoring plan, in order to understand how this auxiliary

448

in order to have the possibility to identify optimization actions
in according to the production demands and the company’s
market strategies.
The results of such monitoring work have been very interesting and are summarized in the following pictures (see figures 11, 12, 13).
In figure 11 it is possible to understand how the global
compressor room works during the monitoring time (about
16 weeks), observing the Icp, indices represented by the points
(the correlation between energy consumption, kWh, and the
quantity of compressed air delivered). The global compressor room performance trend line (i.e. 0.17 kWh/m3) results
higher than the nominal value (i.e. 0.13 kWh/m3) based on
both rating plate data and load conditions of each compressor.
In figure 12 it is possible to note how many hours the compressors work in relation to the absorbed power (kW). The use
of the compressors is not properly managed in relation to the
absorbed power, while in figure 13 the inadequate correlation
between electrical consumption rated to the produced bottles
number (nb) [kWh/nb] is highlighted together with the quantity of compressed air rated to the produced bottles number
[m3/nb], and the equivalent production mix.
The above mentioned considerations, useful for the production process improvement, at actual stage, constitute the fundamental aspects for a structural and detailed design of a new
and updated compressor department. Such design will be, also,
a significant support to the Ferrarelle management for the future market strategy. The validity of this kind of approach is
correlated to the fact that the potential improvement margin,
in terms of:
• energy saving (estimate around 30 %–40 % of the compres-

sor department);

• increase of the production capability,

will guarantee an adequate product competitiveness.
Peroni Brewery (Birra Peroni) Case – process optimization

This case study regards the improvement activities performed
in the following factories of the Peroni Brewery company:
• Rome;
• Padua;
• Bari.

It is important to underline that the technological equipment
levels are different from one plant and the other one. Moreover
the improvement works have been adequate to the different
needs of the specific factory. As we will explain later on, such
different production structure scenario constitute a “good exercise” from benchmark analysis point on view.
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Figure 11. ICP trend (kWh Vs m3) of global compressed air department.

Figure 12. Degree of utilization of absorbed power.

Figure 13. Performance index trend and equivalent production mix Vs time (weeks).

The saving analysis in Rome plant
In the Rome plant there is a CHP installation (Combined Heating and Power). The saving analysis was based on the concept
of separation between the energy “generation” and product
process “optimization” (see figure 14).
Figure 15 illustrates the results of the production process optimization in terms of energy saving between the ex-ante and
ex-post conditions.

The saving analysis in both Padua and Bari plants
In the Padua and Bari plants, the saving analysis is based on
the simple concept of performance index. The saving analysis
analyzes the energy saving between the performance index of
the ex-ante condition, compared to the same ex-post index.
The following figures illustrate the saving analysis methodology and the results of the production process optimization (see
figure 16).
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Figure 14. Example of separation generation-optimization – Peroni Brewery, Rome.

Figure 15. Results of optimizations – Peroni Brewery, Rome.

Figure 16. Results of optimizations – Peroni Brewery, Padua and Bari.
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Figure 17. Competitive comparisons – Peroni plants and Icp index value.

Summary of Peroni plants
Based on the above reported results of optimization, we have
to note the different levels of the energy saving depending of
the ex-ante technological level of the specific factory. In the following picture are reported the efficiency performance index,
related to the ex-post conditions, and regarding the three above
mentioned plants. It is interesting to remark as follows:
• the differences depending of the type of the energy source

(i.e. electrical energy or methane gas);

• the differences based on the equivalent energy source (i.e.

TOE).

Such benchmark analysis (see figure 17), as result of different
improvement activities, will constitute a significant support to
the Peroni Company management in order to settle up future
actions in order to be more competitive in the market.

Conclusions
The Energy Accounting Process constitutes a very significant
tool in the hands of the industrial companies. In fact the additional added value of the Energy Accounting Process, is the
opportunity to measure the efficiency level of the production
process. Based on the two case studies described in this paper,
it has been showed the possibility to compare the production
performances between:
• competitors operating in the same market (first case study);
• different plants of the same company (second case study).

The first case study is very interesting because it is an example
of “continuous improvement” based on the deeply knowledge
on the Energy Accounting Process Index. In fact, the specific monitoring system on the air compressed department
has provided additional information to improve the production performances even if the Company has a leader position
in the benchmark analysis. The second case is very important because we have a good example about the possibility to

maximize the positive result in a specific factory extending
the relevant improvement activities to the other factories of
the same company.
A contribution to the above mentioned results comes from
the Italian normative in the energy efficiency field. Based on the
key points of the national energy strategy, the specific normative supports the primary energy savings by the introduction
of White Certificates mechanism and encourages the energy
efficiency market, and, consequently, produces expertise and
technological know-how.
Such a mechanism has encouraged the Italian Energy Saving Company to improve the industrial process analysis in accordance with the methodology described in this paper. The
experiences obtained from several applications of the energy
accounting approach showed an in-depth knowledge of the
production process that allowed the maximisation of any kind
of effort in order to have a more competitive product. In fact, in
accordance with the positive results of the energy resources rationalization, we have, on the one hand, better utilization level
of the equipment (in other words, higher production), and on
the other, lower costs.
From a financial point of view, it is useful to highlight that
in the case of the utilization of new highly efficient equipment,
there is the possibility to increase the company asset values
without incurring any additional costs. In fact, the cost of the
new equipment is covered by the energy saving correlated to
the higher efficiency of such equipment. This latest consideration is a basic concept related to the guarantee of the return of
new investments.
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