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1. Characteristics of EE measures under evaluation 
Table 1 Characteristics of measure IBD_TR1 - Efficient thermal energy.
	IBD_TR1 - Efficient thermal energy

	LC phase
	SHC + DHW heat pump
	Solar collector

	Manufacturing and packaging
	Material
	Material shares
	Cost shares
	Import shares
	Material
	Material shares
	Cost shares
	Import shares

	
	Aluminium
	1.4%
	3.3%
	82.1%
	Cold-rolled carbon steel
	34.1%
	17.0%
	82.1%

	
	Carbon steel
	0.6%
	1.3%
	82.1%
	Zinc plated carbon steel
	30.9%
	12.0%
	82.1%

	
	Ceramic powder
	2.0%
	0.3%
	40.8%
	ABS
	1.0%
	2.0%
	50.9%

	
	Cold-rolled carbon steel
	56.1%
	39.9%
	82.1%
	Copper
	9.7%
	32.0%
	82.1%

	
	Copper
	4.3%
	10.1%
	82.1%
	Stainless steel
	0.8%
	9.0%
	82.1%

	
	Electronic components
	1.9%
	6.0%
	96.2%
	Polyurethane
	2.3%
	2.0%
	80.9%

	
	Magnesium
	0.6%
	1.3%
	40.8%
	Ceramic powder
	1.7%
	1.0%
	40.8%

	
	Polyethylene (PE)
	1.0%
	2.1%
	35.0%
	Aluminum
	6.6%
	12.0%
	82.1%

	
	Polyurethane foam
	2.7%
	5.8%
	85.4%
	Sun glass
	10.3%
	10.0%
	40.8%

	
	Polypropylene (PP)
	1.9%
	4.0%
	80.9%
	Glass wool
	1.9%
	3.0%
	40.8%

	
	Refrigerant
	1.2%
	2.0%
	80.9%
	
	
	
	

	
	Stainless steel
	0.7%
	1.6%
	82.1%
	
	
	
	

	
	Zinc plated carbon steel
	25.6%
	22.1%
	82.1%
	
	
	
	

	
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%

	Installation
	Installation services
	100%
	100%
	0%
	Installation services
	100%
	100%
	0%

	Maintenance
	Maintenance services (including spare parts)
	100%
	100%
	40%
	Maintenance services (including spare parts)
	100%
	100%
	40%

	References
	(Liu et al., 2019)
	(Liu et al., 2019; Reuter et al., 2020)




Table 2 Characteristics of measure IBD_TR2 - DHW heat pump.
	IBD_TR2 - DHW heat pump

	LC phase
	DHW heat pump
	Solar collector

	Manufacturing and packaging
	Low-alloyed steel
	14.9%
	20.0%
	82.1%
	Cold-rolled carbon steel
	34.1%
	17.0%
	82.1%

	
	Reinforcing steel
	56.0%
	26.0%
	82.1%
	Zinc plated carbon steel
	30.9%
	12.0%
	82.1%

	
	Cooper
	17.1%
	19.0%
	82.1%
	ABS
	1.0%
	2.0%
	50.9%

	
	Elastomer
	7.5%
	5.0%
	50.9%
	Copper
	9.7%
	32.0%
	82.1%

	
	Polyvinylchloride
	0.7%
	2.0%
	50.9%
	Stainless steel
	0.8%
	9.0%
	82.1%

	
	Electronics
	1.3%
	22.0%
	96.2%
	Polyurethane
	2.3%
	2.0%
	80.9%

	
	Polyolestor oil
	1.3%
	2.0%
	24.2%
	Ceramic powder
	1.7%
	1.0%
	40.8%

	
	Refrigerant
	2.3%
	4.0%
	80.9%
	Aluminum
	6.6%
	12.0%
	82.1%

	
	
	
	
	
	Sun glass
	10.3%
	10.0%
	40.8%

	
	
	
	
	
	Glass wool
	1.9%
	3.0%
	40.8%

	
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%

	Installation
	Installation services
	100%
	100%
	0%
	Installation services
	100%
	100%
	0%

	Maintenance
	Maintenance services (including spare parts)
	100%
	100%
	40%
	Maintenance services (including spare parts)
	100%
	100%
	40%

	References
	(Greening & Azapagic, 2012)
	(Liu et al., 2019; Reuter et al., 2020)





Table 3 Characteristics of measure PORTGAS_TR1 - More efficient water heaters.
	PORTGAS_TR1 - More efficient water heaters

	LC phase
	High efficiency gas water heater

	Manufacturing and packaging
	Material
	Material shares
	Cost shares
	Import shares

	
	Cold-rolled carbon steel
	29.0%
	29.0%
	82.1%

	
	Zinc plated carbon steel
	17.6%
	17.6%
	82.1%

	
	Copper
	16.2%
	16.3%
	82.1%

	
	Stainless steel
	30.4%
	30.4%
	82.1%

	
	Aluminum
	1.4%
	1.4%
	82.1%

	
	Glass
	2.1%
	2.1%
	40.8%

	
	Polypropylene (PP)
	2.1%
	2.1%
	80.9%

	
	Polyvinyl chloride (PVC)
	1.1%
	1.1%
	50.9%

	
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%

	Installation
	Installation services
	100%
	100%
	0%

	Maintenance
	Maintenance services (including spare parts)
	100%
	100%
	40%

	References
	(Liu et al., 2019)





Table 4 Characteristics of measure GOLDENERGY_TR1- Intelligent thermostat
	GOLDENERGY_TR1- Intelligent thermostat

	LC phase
	Smart Thermostat

	Manufacturing and packaging
	Material
	Material shares
	Cost shares
	Import shares

	
	Plastic
	40.0%
	3%
	50.9%

	
	Metal
	10,70%
	18%
	82.1%

	
	Copper
	1,50%
	5%
	82.1%

	
	Silver
	10,70%
	65%
	82.1%

	
	Stainless steel
	37%
	7%
	82.1%

	
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%

	Installation
	Installation services
	100%
	100%
	0%

	Maintenance
	Maintenance services (including spare parts)
	N/A
	N/A
	N/A

	References
	(SIEMENS, 2017)





Table 5 Characteristics of measure LISGDL_TR1 - Replacement and disposal of energy equipment with more efficient equipment.
	LISGDL_TR1 - Replacement and disposal of energy equipment with more efficient equipment

	LC phase
	Gas condensing boiler

	Manufacturing and packaging
	Material
	Material shares
	Cost shares
	Import shares

	
	Silicone
	0.3%
	0.3%
	80.9%

	
	EPDM
	0.2%
	0.2%
	50.9%

	
	ABS
	3.0%
	2.9%
	50.9%

	
	PVC
	0.0%
	0.0%
	50.9%

	
	Aluminum
	4.9%
	4.8%
	82.1%

	
	Steel
	75.9%
	63.7%
	82.1%

	
	Brass
	8.2%
	5.7%
	82.1%

	
	Copper
	6.9%
	5.8%
	82.1%

	
	Electronic components
	0.6%
	14.7%
	96.2%

	
	Plastics, paper, wood and transport (packaging)
	100%
	2%
	35%

	Installation
	Installation services
	100%
	100%
	0%

	Maintenance
	Maintenance services (including spare parts)
	100%
	100%
	40%

	References
	(Greening & Azapagic, 2012; Vignali, 2017)
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2. Illustrative example HIO-LCA approach
Example: LISGDL_TR1 - Replacement and disposal of energy equipment with more efficient equipment
Step 1: System Boundary Definition
	LISGDL_TR1 - Gas Condensing boiler Heating and DHW


	 Manufacturing 

	 
	 Manufacture and Assembling 

	 Packaging and Distribution

	 
	 Packaging 

	 
	 Transport 

	 Installation and Maintenance 

	 
	 Installation 

	
	  Maintenance 



Step 2: Cost estimation
	Measure

	Technology
	Nº of implementations
	Investment Cost
	Installation costs
	Maintenance Costs

	LISGDL_TR1
	Gas condensing Boiler Heating and DHW
	1049
	755 332.45 €
	44 099.96 €
	643 543.247



Step 3: Domestic output calculation
1) Shares of costs and imports
[image: ]


2) Allocation of technology activities to industries
[image: ]
3) Domestic output of the EE industries
[image: ]
Step 4: Calculate employment
	LISGDL_TR1 - Gas Condensing boiler Heating and DHW

	Manufacturing
	Packaging and Distribution
	Installation and Maintenance
	Total Employment
(nº of jobs)

	1.231
	0.217
	6.298
	7





Step 5: Calculate Impact on Public Budget
[image: ]
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