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Industrial Energy Efficiency Opportunities 2 

Three ways of looking at energy efficiency opportunities: 
 

ÅSector-Specific processes 
Å Iron & Steel 

Å Cement 

Å Chemicals 

Å Pulp & Paper 

Å é 
 

ÅCross-Cutting systems (across sectors) 
Å Steam systems 10-20% 

Å Cooling/Refrigeration     20-40% 

Å Motor Systems  ~ 30% 

Å é 
 

ÅFirm size (across sectors) 
Å Small-sized 

Å Medium-small-sized 

Å Medium-large-sized 

Å Large-sized 
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Data on Energy Efficiency Measures 

(EEMs) 

3 

C25 ñMetalmeccanicoò e piccole imprese (10-49 addetti)  

Descrizione Risparmio 

[tep/anno]  

Costo Impl.                     

[ú2009] 

PBT 

Utilizzare lampade e apparecchi illuminanti ad alta 

efficienza  

2.34   1,097.11  1.98 

Eliminare le perdite di fluidi nei circuiti/valvole in 

pressione  

3.36     251.58  0.24 

Installare le bocche di aspirazione dei compressori nel 

luogo più fresco possibile 

1.05     248.50  1.07 

Utilizzare una tipologia di motori elettrici più 

efficiente 

1.36     997.62  2.81 

Ridurre la pressione dellôaria compressa al minimo 

richiesto 

1.79       14.97  0.02 

 

 Criterio: più implementati 

ÅIl sistema di generazione e distribuzione dellôaria compressa 
sembra lôarea di intervento pi½ vantaggiosa 

ÅVi sono interventi di ripristino e ottimizzazione delle condizioni 
operative, non solo innovazione 

ÅConsistenza con risultati dei settori tessile e plastico 
(Source: Cagno and Trianni, 2012) 
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Barriere - Percepite 

(Source: Trianni et al., 2013) 

Rank Perceived Barrier 

1 Investment costs 

2 Information issues on energy contracts 

3 Hidden costs 

4 Intervention not sufficiently profitable 

5 Difficulty in gathering external skills 

6 Low capital availability 

7 Technologies not adequate 

8 Technologies not available 

9 Information not clear by technology providers 

10 Lack of Time 

11 Implementing the interventions 

12 Lack of information on costs and benefits 

13 Intervention-related risks 

14 Identifying the opportunities 

15 Lack of interest in energy-efficiency interventions 

16 Other priorities 

17 Imperfect evaluation criteria 

18 External risks 

19 Trustworthiness of the information source 

20 Identifying the inefficiencies 

21 Inertia 

1) Le barriere pi½ percepite appartengono allôarea economica 

2) Le barriere informative sono considerate rilevanti 

3) La disponibilità e adeguatezza delle tecnologie sono problemi forti 
(trasferimento tecnologico verso PMI) 

4) Le barriere comportamentali sono considerate di minore importanza 
(quasi non importanti) 
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Barriere - Effettive 

Å Le aziende hanno unôottima visione della propria situazione economica 

Å Le barriere comportamentali sono fortemente sottovalutate 

Å Le aziende non si rendono conto che le soluzioni disponibili sono semplici e a 
portata delle loro competenze 

Å Lôefficienza energetica è di fatto relegata ad un aspetto marginale nelle priorità 
dellôazienda (non viene ancora vista come reale opportunità per il business) 

(Source: Trianni et al., 2013) 
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Energy efficiency and business 

 

Non-Energy Benefits (NEBs):  

Additional enhancements to the production process thanks to energy 
efficiency projects.  

 

In addition to reducing energy, these projects increase the productivity of 
the firm.  

 

EE + NEBs = increased productivity  

 

 

 

NEBs also called co-benefits or multiple benefits  
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Non-Energy (or Productivity) Benefits (NEBs) 

ÅIncreased product output/yields 

ÅImproved equipment performance 

ÅShorter process cycle times 

ÅImproved product quality/purity 

ÅIncreased reliability in production 

Prodution 

ÅReduced need for engineering 
controls 

ÅLowered cooling requirements 

ÅIncreased facility reliability 

ÅReduced wear and tear on 
equipment/machinery 

ÅReductions in labor requirements 

Operation & Maintenance 

ÅDecreased liability 

ÅImproved public image 

ÅDelaying or reducing capita 
expenditures 

ÅAdditional space 

ÅImproved worker morale 

Other 

ÅUse of waste fuels, heat, gas 

ÅReduced product wast 

ÅReduced hazardous waste 

ÅMaterials reduction 

Waste 

ÅReduced dust emissions 

ÅReduced CO, CO2, NOx, SOx 
emissions 

Emissions 

ÅReduced need for personal 
protective equipment 

ÅImproved lighting 

ÅReduced noise levels 

ÅImproved temperature control 

ÅImproved air quality 

Working environment 

(Source: Worrell  et al., 2003) 
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Non-Energy (or Productivity) Benefits (NEBs) 

 

ÅNEBs often exceed the value of energy savings  

 

ÅIncluding NEBs reduces payback times for new investments 

 

ÅReduced capital expenditures and labor costs larger than energy savings  

DOEôs Motor Challenge Program (41 projects) 

(Pye and McKane, 1999)  

 

ÅValue of NEBs are equal to about 2,5 times the projected energy savings 
for the installed measures  

NEBs equal to about $17.239 per measure installed per year  

Wisconsinôs Focus On Energy Business Program (74 projects)  

(Hall and Roth, 2003)  
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Non-Energy (or Productivity) Benefits (NEBs) 

(Hall and Roth, 2003)  
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Iron & Steel Industry ï Including benefits 

(Source: Worrell et al., 2003) 
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The effect of productivity benefits on the  

cost-effectiveness of conservation measures 

(Source: Worrell et al., 2003) 
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Supply Curve US Steel Industry 
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Cost Curve With Changes in Energy Costs

Cost Curve with Changes  in Energy and other Benefits

Annual Cost-Effective Primary Energy Savings     

1994 Weighted Average Primary Fuel Price ($2.14/GJ)

Excluding Non-Energy 

Benefits: 1.9 GJ/tonne

Including Non-Energy 

Benefits: 3.8 GJ/tonne

difference: 1.9 J/tonne,

approximately 168 PJ/year

(Source: Worrell et al., 2003) 
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Attributi degli interventi di efficienza energetica 

(Source: Trianni et al., 2014) 
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Automotive Co. 

System Modelisation 
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Automotive Co. 

Deployment Analysis 
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Automotive Co. 

Deployment Analysis 
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Automotive Co.  

Inventory analysis 
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Automotive Co.  

Criticality analysis 

Energy

0,0

1,0

2,0

3,0

4,0

EP1-Auxiliary material management
EP2-Pneumatic air production

EP3-E.E. transport&transform.

EP4-Refrigeration&thermal exchange

EP5-Transport of drinkable water

EP6-Technological water accu.&transport

EP7-Demi

EP8-Connecting rod

EP9-Engine basement

EP10-Cylinder head

EP11-Driving shaft

EP12-Camshaft

EP13-Head engine assembly

EP14- Short Block
EP15- Long Block

EP16- VQM
EP17-Picking

EP18-Scrap collection

EP19-Metal shaving treatment

EP20-Smokes treatment

EP21-Exhausted oil collection

EP22-Exhausted emulsion treatment

EP23-Technological water treatment

EP24-Biological water treatment

EP25-Toxic wastes collection

EP26-Slime collection

EP27-Urban wastes collection

EP28-Packing collection

EP29-Sludge treatment
#REF!

Energy
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Automotive Co.  

Benefits et al. 

Results (and resources) of some of the pilot projects 
(engine factory) 

N Project Result 
[%] 

Benefits Cost 
[ú; approx.] 

Team 
[men] 

Time 
[months] 

1 Switching-OFF -2 ÎÎÎÎÎ $ 3+4 12 

2 Compressed air -30 ÎÎÎÎ $$ 3+1 8 

3 Metal shaving -7 ÎÎÎÎÎ $$$ 3+4 12 

4 é é é é é é 

With a  pay-bac k time shorter than horizon (c onserva tive estima te) 

é not only é rather ... 
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Success Story 

The Textile Co. 

Á300 employees (170 in the Jersey unit ) 

Á50 Mln ú Revenue 

Á3 Units:       1. Jersey Unit               

                      2. Other fabrics (textile product) Units 

                      3. Plant Utilities (thermoelectric unit, depurator) 

 

 

 

 

 

Á5.500 items (Jersey Unit) 

Á3 water wells (900.000 m3/sem) 

Steam at 6 ATE 

45.000 ton/sem 

Steam at 30 ATE 

16.000 ton/sem 

Hot water 

300.000 m3/sem 

The company 
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PRODUCT COST WAS TOO HIGH 

The Textile Co. 

Objectives 

ÅQuantification of the energy and heat in air emission and 

waste water (energy waste) 

ÅQuantification of the chemicals product in waste water 

ÅIncrease of energy and water cost 

ÅEnv.-friendly chemicals products very expensive 

ÅPression from Env. Regulation (IPPC) 

ÅLocal community 

CRITICALITIES 
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The Textile Co. 

Critical resources 

ÁSteam at 6 and 30 Ate 

ÁHot water 

ÁCold water  

ÁLabour  

ÁElectric Energy 

6 product families identified as critical 

Main wastes 

ÁWaste water 

ÁSludge (mud) 

ÁAir emissions (smokes)  

ÁóDownô (production waste) 

JERSEY UNIT 
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The Textile Co.  

% value absorbed by cost objects 

waste water 

ódownô 

smokes 

sludge 

products 
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The Textile Co.  

Product: black woolen yarn  

FULL COST

3,85 ú/kg
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The Textile Co.  

Product: black woolen yarn  

FULL COST

3,85 ú/kg

Waste Cost 

2,45 ú/kg

64%

Production 

Cost

1,40 ú/kg

36%
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The Textile Co.  

Analysis Example 

Product Waste

water

Air

emission
Waste Sludge

Visible costs0

100.000

200.000

300.000
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Visible Costs vs Hidden Costs

[ú/Half-year]

Visible costs Hidden costs

Waste Water cost 

+ 700 % 

Product Cost 

- 64 % 

Air emission cost 

+ 650 % 
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The Textile Co.  

Waste Water Analysis 

The main activity is not  Waste Water Depuration (13%), but Dye-works 
(26%) and  Washing-works (rinsing, bleaching, water & color excess) 
(27%) 

Waste water cost splits in activity cost (%)

26%

12%

1%

4%

13%

2%
15%

27%

Tintura il largo Trattamento e asciugatura

Termofissazione Funzionamento cucina colori

Depurazione acque reflue Manutenzione

Purga in continuo Purga e tintura in corda

Macrorisorse per Purga e Tintura in corda

26%

24%
18%

17%

3%
1%1%

3%
7%

Acqua Calda Lavoro di Produzione

Vapore a 6 Ate Acqua Fredda

Impianti - Macchinari -Attrezzature Energia Elettrica

Aria Compressa Canoni e Leasing

Altro

waste water depuration 

dye-works 

washing-works 

hot water 

labor 
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The Textile Co.  

Improvement example 

 

 a great amount of labor was used because both 
depuration and bleaching activities were done together 

 

 too frequent washings of the machine 
using hot water and labor 

 

 

 

 SOLUTION: separate bleaching and depuration activities  

  

So easy! é but not evident é 

WASHING-WORKS 
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The Textile Co.  

Results 

Product Waste

water

Air

emission

Waste Sludge

Visible costs0

100.000

200.000
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Visible Costs vs Hidden Costs

[ú/Half-year]

Visible costs Hidden costs

Full Production 

Cost 

-10% 

Waste Water 

Cost 

-30% 
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The Textile Co.  

Improvements 

FULL COST

3,46 ú/kg

Production 

Cost

1,40 ú/kg

41%

Waste Cost 

2,06 ú/kg

59%
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31 Progetto EMA - Priorità di Intervento 
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32 Indice di Miglioramento 

Ha lo scopo di valutare quale sia il livello di adozione delle migliori pratiche e 
tecnologie disponibili 

Stato dellôimpresa 

BAT 

Miglioramento  

Potenziale  
Checklist di 

indagine  

Gap 

Analysis  
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33 Plastic Co. 
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Indice  di Criticità Indice  di Miglioramento Priorità di Intervento

HVAC Aria Compressa Illuminazione Soffiaggio Stampaggio Granulazione/Macinazione
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34 Priorità di Intervento 

é¯ costituito da tre contributi differenti 

Il risultato di ogni Unità Funzionale  

non ¯ semplicemente un valore unico, maé 

= 

I.
P
. 

Ripristino Ottimizzazione Innovazione 
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35 Plastic Co. 

Â Innovazione 

Â Ottimizzazione 

Â Ripristino 
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36 Plastic Co. 

Interventi di ripristino delle condizioni operative  

Å Aria Compressa: ricerca sistematica delle perdite 

Å Soffiaggio: isolamento termico insufficiente 
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37 Plastic Co. 

Interventi di innovazione  

Å Soffiaggio: sostituzione delle macchine  

Å Macinazione/Granulazione : utilizzo di motori e trasmissioni ad alta efficienza 


