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Table A1 Emission from Nepal Electricity Mix
	Electricity source 
	Energy Mix (GWh)[1]
	Energy Mix
(%)
	Emission factor
gCO2-eq/kWh
	

	Nepal generated 
	7280
	82.51%
	24.51
	Our World in Data, Energy, https://ourworldindata.org/energy#country-profiles  

	Imported from India
	1543
	17.49%
	2100
	From Bihar  [2]


	Total Consumed 
	8823
	100%
	454. 05
	Including 17.18 % transmission and distribution loss [1]



Table A2 The energy and CO2-eq emission from transportation.
	Database: India [3]

	Transportation mode
	Emission (kg CO2-eq)
	Unit of Transportation of material

	transport, freight train
	0.044
	tonne*km

	transport, freight, inland waterways, barge
	0.0323
	tonne*km

	transport, freight, light commercial vehicle
	0.018
	tonne*km

	transport, freight, lorry, unspecified
	0.0567
	tonne*km

	transport, pipeline, onshore, petroleum
	0.559
	tonne*km



Table A3 Emission factor for Diesel 
	Processes
	Unit
	Emission Factor (kgGHG-100/ kg)
	Remarks

	Extraction of Crude Oil
	kg CO2-eq/kg
	0.07
	Emission associated with crude oils that are exported to India [3]

	Transportation of oil 
	kg CO2-eq/kg
	0.23
	Considering Kandla as a predominant terminal in India, Kandla to Pune, Pune to Raxual and Raxual to Kathmandu [3]

	Crude Oil Refining 
	kg CO2-eq/kg
	0.95
	Taking average of low and high conversion capacity converters [3]

	Total Upstream Emission
	kg CO2-eq/kg 
	1.25
	 

	
	kg CO2-eq/liter
	 1.06
	

	Emission from combustion 
	kg CO2-eq/liter
	2.69 
	[4]

	 Total
	kg CO2-eq/liter
	3.75
	




Table A4 Emission factor for Coal
	Processes
	Unit
	Emission Factor 
 (kgCO2-eq/ kg)
	Remarks

	Extraction of coal
	kg CO2-eq/kg
	0.70
	[3]

	Land Transportation (900)
	kg CO2-eq/kg-km
	0.02
	

	Total Upstream Emission
	kg CO2-eq/kg 
	0.72
	Extraction and transportation to Kathmandu (900 km)  [3]

	CO2 emission for burning of coal
	kg CO2-eq/kg 
	2.88
	[5]


	Total Emission
	kg CO2-eq/kg 
	3.60
	 




Table A5 Emission factor for Furnace oil (FO)
	Processes
	Unit
	Emission Factor (kgGHG-100/ kg)
	Remarks

	Extraction of Crude Oil
	kg CO2-eq/kg
	0.07
	[3]

	Transportation of oil 
	kg CO2-eq/kg
	0.23
	Considering Kandla as a predominant terminal in India, Kandla to Pune, Pune to Raxual and Raxual to Kathmandu [3]

	Crude Oil Refining 
	kg CO2-eq/kg
	0.75
	Taking average of low and high conversion capacity converters [3]

	Total Upstream Emission
	kg CO2-eq/kg 
	1.05
	 

	
	kg CO2-eq/liter
	 0.89
	

	Emission from combustion 
	kg CO2-eq/liter
	3.18 
	[5]
 

	Total
	kg CO2-eq/liter
	4.07
	







Table A6 Emission factor for LPG
	Processes
	Unit
	Emission Factor (kgGHG-100/ kg)
	Remarks

	Extraction of Crude Oil
	kg CO2-eq/kg
	0.07
	[3]

	Transportation of oil 
	kg CO2-eq/kg
	0.23
	Considering Kandla as a predominant terminal in India, Kandla to Pune, Pune to Raxual and Raxual to Kathmandu  [3]

	Crude Oil Refining 
	kg CO2-eq/kg
	1.47
	Taking average of low and high conversion capacity converters [3]

	Total Upstream Emission
	kg CO2-eq/kg 
	1.77
	 

	Emission from combustion 
	kg CO2-eq/kg
	0.57 
	[5]
 

	Total
	kg CO2-eq/kg
	2.35
	



Table A7 Emission factor for firewood
	Processes
	Unit
	Emission Factor (kgGHG-100/ kg)
	Remarks

	Firewood production
	kg CO2-eq/kg
	0.10
	[3]

	Transportation 
	kg CO2-eq/kg
	0.01
	Distance 300 km   [3]

	Total Upstream Emission
	kg CO2-eq/kg 
	0.11
	 

	Emission from combustion 
	kg CO2-eq/kg
	1.80 
	[5]


	Total
	kg CO2-eq/kg
	1.91
	











Cement Production
Table A8 Energy use in the production of one tonne of cement
	 Energy Source 
(Per metric ton)
	Unit

	Energy Use

	Energy Use
	Energy Use
	Remarks

	
	
	
	(MJ)
	(%)
	

	Electricity - Grid
	kWh
	115.93
	417.348
	6.90%
	Electricity- 78.04 %

	Electricity (Diesel)
	kWh (Liters)
	32.63 (5.17)
	196.46
	3.25%
	Electricity- 21.96 %

	FO
	Liters
	0.63
	26.00
	0.43%
	

	Coal
	MJ
	5,411.26
	5,411.26
	89.43%
	

	Total
	
	
	6,051.07
	100.00%
	




Table A9 Emission from the production of one tonne of cement 
	  
Per metric ton
	Emission (kgCO2-eq)

	
	Base Case 
	%
	Scenario I
	Scenario II
	Scenario III
	Scenario IV

	Electricity - Grid
	52.64
	7.12%
	3.33
	14.12
	24.91
	46.50

	Diesel
	19.39
	2.62%
	19.39
	19.39
	19.39
	19.39

	FO
	2.58
	0.35%
	2.58
	2.58
	2.58
	2.58

	Coal
	664.88
	89.91%
	664.88
	498.66
	332.44
	

	Total
	739.49
	100.00%
	690.18
	534.75
	379.32
	68.47

	Emission per kg
	0.739
	 
	0.690
	0.535
	0.379
	0.068

	Reduction from base case (kgCO2-eq)  
	
	
	49.31
	204.74
	360.16
	671.02

	Reduction from base case (%)
	
	
	6.67%
	27.69%
	48.70%
	90.74%








Brick Production 
Table A10 Energy use in the production of 1000 pieces of bricks
	Per 1000 pcs
	Unit
	Energy Use

	Embodied Energy

	
	
	
	MJ
	%

	Electricity 
	kWh
	21.27
	76.572
	1.86%

	Diesel 
	liter
	2.55
	96.9
	2.35%

	Coal
	MJ
	3863
	3863.00
	93.66%

	Firewood 
	MJ
	88.09
	88.09
	2.14%

	Total
	
	
	4124.56
	100.00%




Table A11 Emission from the production of 1000 pieces of bricks
	Per 1000 pcs
	 
Emission (kgCO2-eq)

	
	Base Case 
	%
	Scenario I 
	Scenario II
	Scenario III
	Scenario IV

	Electricity 
	9.66
	1.92%
	0.61
	8.32
	16.02
	31.43

	Diesel 
	9.56
	1.90%
	9.56
	9.56
	9.56
	9.56

	Coal
	474.65
	94.38%
	474.65
	355.98
	237.32
	 0.00

	Firewood 
	9.02
	1.79%
	9.02
	9.02
	9.02
	9.02

	Total
	502.89
	100.00%
	493.84
	382.89
	271.93
	50.02

	Reduction from base case (kgCO2-eq)  
	
	
	9.05
	120.00
	230.96
	452.87

	Reduction from base case (%)
	
	
	1.80%
	23.86%
	45.93%
	90.05%








Reinforcement Steel Production
Table A12 Energy use in production of one tonne of reinforcement steel from billet 
	Energy Source 
(Per metric tonne)
	Unit
	Energy Use

	Embodied Energy 

	
	
	
	 MJ
	 %

	Electricity - Grid
	kWh
	120.7
	434.52
	20.40%

	Electricity -Diesel 
	kWh
	28.47
	
	

	Diesel (Including electricity)
	Liters
	12.9874
	493.52
	23.17%

	Coal
	MJ
	462.72
	462.72
	21.72%

	Firewood 
	MJ
	4.66
	4.66
	0.22%

	FO
	MJ
	663.1
	663.10
	31.13%

	Rice husk 
	MJ
	69.21
	69.21
	3.25%

	LPG
	MJ
	2.48
	2.48
	0.12%

	Total
	 
	
	2130.21
	100.00%



Table A13 Emission from the production of one tonne of reinforcement steel from billet
	Emission 
(Per metric tonne)
	kg CO2-eq /MT

	
	Base Case
	%
	Scenario I
	Scenario II
	Scenario III
	Scenario IV

	Electricity - Grid
	54.80
	23.52%
	3.47
	4.39
	5.31
	7.16

	Diesel 
	48.70
	20.90%
	48.70
	48.70
	48.70
	48.70

	Coal
	56.85
	24.40%
	56.85
	42.64
	28.43
	0.00

	Firewood 
	0.48
	0.20%
	0.48
	0.48
	0.48
	0.48

	FO
	63.26
	27.15%
	63.26
	63.26
	63.26
	63.26

	Rice husk 
	8.79
	3.77%
	8.79
	8.79
	8.79
	8.79

	LPG
	0.12
	0.05%
	0.12
	0.12
	0.12
	0.12

	 
	 
	 
	
	0.00
	
	0.00

	Total
	233.01
	100.00%
	181.67
	168.38
	155.09
	128.51

	Total
	0.23
	 
	0.18
	0.17
	0.16
	0.13

	Reduction from base case (kgCO2-eq)  
	
	
	51.34
	64.63
	77.92
	104.50

	Reduction from base case (%)
	
	
	22.03%
	27.74%
	33.44%
	44.85%






Table A14 Scenarios where the furnace oil (FO) is replaced by electricity.
	Emission 
(Per metric tonne)
	kg CO2-eq /MT 

	
	Base Case 
	Replacing 50 % FO with electricity
	Replacing FO with electricity
	Replacing FO & Coal with electricity

	Electricity - Grid
	54.80
	6.11
	8.76
	12.45

	Diesel 
	48.70
	48.70
	48.70
	48.70

	Coal
	56.85
	56.85
	56.85
	

	Firewood 
	0.48
	0.48
	0.48
	0.48

	FO
	63.26
	31.63
	
	

	Rice husk 
	8.79
	8.79
	8.79
	8.79

	LPG
	0.12
	0.12
	0.12
	0.12

	Total
	233.01
	152.69
	123.70
	70.54

	Reduction from base case (kgCO2-eq)  
	
	80.32
	109.31
	162.47

	Reduction from base case (%)
	
	34.47%
	46.91%
	69.73%



Table A15 The energy and CO2-eq emission from different phase in material production.
	Materials / Phase 
	Material production
	Transportation
	Total

	
	Energy Use
(MJ)
	Emission
(kg CO2-eq)
	Energy Use
(MJ)
	Emission
(kg CO2-eq)
	Energy Use
(MJ)
	Emission
(kg CO2-eq)

	Cement
	5437.26
	667.46
	613.81
	72.02
	6051.07
	739.49

	Brick
	3951.09
	483.67
	173.47
	19.22
	4124.56
	502.89

	Reinforcement steel 
	1636.69
	184.31
	493.52
	48.70
	2130.21
	233.01
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