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The complementary information presents the life cycle inventory of both types of coffee, as well as a more complete definition of the limits of the system.

This material is attached to the paper entitled “Life cycle assessment of coffee produced in the indigenous community of Ocotepec, Chiapas, Mexico ", whose purpose was to apply the life cycle analysis (LCA) model to assess the environmental impacts of the current coffee production process in an indigenous community in Mexico, to provide indicators and make decisions that generate changes to the process based on the circular economy and environmental sustainability.

2021-2022 was evaluated. Eight visits were made to the community from August 2021 to March 2022. The information related to the cultivation stage, wet milling, dry milling, roasting and distribution was recorded and analyzed.  During that period, the total production of 2 tons of coffee was recorded.

The functional unit was defined as 1.0 kg of roasted and ground coffee packaged and ready for distribution. The difference in the functional unit per type of coffee was considered, i.e. 1.0 kg of ground and roasted coffee called speciality and the same amount for coffee called honey.

The cultivation and processes to obtain coffee in its two varieties are developed in the community with an agroecological scheme, considering its production practices as low environmental impact, resources and labour are mainly traditional. The machinery begins to be used from the dry benefit. The cooperative has been primarily the beneficiary since the arrival of coffee cultivation in the Chiapas territory.

During each stage, we collected information and data to prepare the life cycle inventory for each type of coffee. This inventory was processed with the SimaPro v9.0 software, using the EcoInvent 3.0 database and Recipe methodology. For further clarification for the reader, this supplementary material presents the life cycle inventories of the processes for both types of coffee, Figure SM1 schematically presents the life cycle inventory for both processes, the processes in particular are presented below.
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Descripción generada automáticamente]Fig. SM1. Life cycle inventory of coffee production, showing inputs, outputs and stage of coffee productions process by the cooperative in Ocotepec, Chiapas, Mexico. Data processed from the LCI analysis. 

a) Specialty Coffee Life Cycle Inventory

The so-called speciality coffee is the main product of the cooperative in question, and it is a coffee produced under the shade of native trees of the ecosystem; traditionally, the benefits process recovers and still keeps inherited traditional practices where it is cultivated manually; during the wet processing it is washed and fermented to remove the husk and mucilage; From the dry benefit, the machinery is involved in addition to being carried out in a defined place to obtain the final product that is roasted and ground coffee. Next, we collect the inventory as presented in table SM1.

SM1 table. Life cycle inventory calculates the environmental impact of 1.0 kg of so-called speciality coffee produced in the community of Ocotepec, Chiapas, Mexico. This table was made with data from the producers based on the cultivation of shade-grown coffee.
	DATA NORMALIZATION TO PRODUCE 1.0 kg OF SPECIALTY COFFEE

	PROCESS DESCRIPTION

	1. FARMING AND HARVEST

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	MATERIALS

	Soil
	m2
	6.66
	Área were they grow 6.66 plants of coffee to produce 4.5 kg of coffee berries (5,000 green beans), necessary to produce 1.0 kg of toasted coffee.

	Toilet for irrigation
	lt
	266.4
	Watering per week 6.66 plants of coffee

	Sulfocalcic Treatment
	Sulfur
	g
	33
	To grow 6.66 plants of coffee, require of 0.66 lt.

	
	Lime
	g
	16.5
	

	
	Toilet
	lt
	0.231
	

	Bordeaux soup
	Copper sulphate
	g
	1.65
	To grow 6.66 plants of coffee, require of 0.66 lt.

	
	Lime
	g
	1.65
	

	
	Zinc sulfate
	g
	1.65
	

	
	Magnesium sulfate
	g
	1.32
	

	
	Borax
	g
	1.32
	

	
	Toilet
	lt
	0.66
	

	Treatment Rust
	Copper sulphate
	g
	6.6.
	To treatment 6.66 plants of coffee.

	
	Lime
	g
	6.6
	

	
	Toilet
	lt
	0.66
	

	Treatment Drill
	Beauveria bassiana (spores)
	g
	3.3
	To treatment 6.66 plants of coffee.

	
	Toilet
	lt
	0.66
	

	Earthworm humus
	lt
	3.33
	To fertilize 6.66 m2 of soil.

	TRANSPORTATION

	Go
	km
	0.745
	To transport 4.5 kg of coffee berries.

	2. WET PROCESSING

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	MATERIALS

	Coffee Cherry (Harvest)
	kg
	4.5
	Needed 2,500 kg of coffee cherry to produce 1.0 kg of roasted coffee.

	Pulping
	lt
	12.65
	Process water to float 4.5 kg coffee cherry.

	Fermentation
	lt
	12.65
	Process water to mucilage removal 4.5 kg coffee cherry.

	Washing
	lt
	25,308
	Process water to wash 4.5 kg coffee cherry.

	TRANSPORTATION

	Go
	km
	1.2
	Reception of 4.5 kg of the washed coffee cherry (Transport from home to storage)

	OUTPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	Pulping
	lt
	12.65
	Process water to float 4.5 kg coffee cherry.

	Fermentation
	lt
	12.65
	Process water to mucilage removal 4.5 kg coffee cherry.

	Washing
	lt
	25,308
	Process water to wash 4.5 kg coffee cherry.

	Biomass 
	Polyphenols
	g
	28.78
	Coffee cherry waste of 4.5 kg berries

	
	Total sugar's
	g
	40.29
	

	
	Crude protein
	g
	134.25
	

	
	Lignin
	g
	194.25
	

	
	Gross fat
	g
	1.73
	

	
	Cellulose
	g
	184.18
	

	
	Organic material
	g
	555.41
	

	
	Ashes
	g
	69.07
	

	
	Tannins
	g
	18.13
	

	
	Total pectin substances
	g
	656.13
	

	
	Reducing sugars
	g
	125.18
	

	
	Non-reducing sugars
	g
	20.14
	

	
	Coffee
	g
	13.09
	

	
	Chlorogenic acid
	g
	26.19
	

	
	Total caffeinic acid
	g
	16.12
	

	Waste water of fermentation and washing
	Pectic matters
	g
	2404.37
	Wastewater with mucilage

	
	Reducing sugars
	g
	2187.52
	

	
	Non-reducing sugars
	g
	1458.35
	

	
	Cellulose
	g
	1239.12
	

	3. DRY PROCESSING

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	ENERGY

	Cleaning and de-hulling
	Coffee huller machine
	m3
	0.000033
	Consumption of Petroleum Liquid Gas

	
	Coffee huller- machine
	kWh
	0.026
	Power consumption

	Classification
	Coffee bean sorter machine
First classification
	kWh
	0.033
	Power consumption

	
	Coffee bean sorter by density
Second classification
	kWh
	0.148
	Power consumption

	4. ROASTING AND RETAIL

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	ENERGY

	Roasting
	Coffee roasting machine
	m3
	0.001332
	Consumption of Petroleum Liquid Gas

	
	Coffee roast machine
	kWh
	0.0162
	Power consumption

	Packaging
	Coffee grinding machine
	kWh
	0.133
	Power consumption

	
	Heat sealer machine
	kWh
	0.00143
	Power consumption

	
	Matt BOPP
	g
	0.4
	Content of 1 bag with bellows and valve, with a capacity of 1.0 kg.

	
	Metallic polyester
	g
	0.24
	

	
	Natural polyethylene
	g
	15.2
	

	TRANSPORTATION

	Go
	km
	2.24
	Round trip to transport 1.0 kg of toasted and ground coffee from storage in Ocotepec to commercial parcels in Tuxtla Gutierrez.

	OUTPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	Roasting
	Roasted and ground coffee
	kg
	1
	1.0 kg of coffee packed

	
	Emissions by Coffee huller machine
	kg
	0.099
	Emissions of CO 2 by consumption of 3.3 Petroleum Liquid Gas.

	
	Emissions by Coffee roasting machine
	kg
	0.602
	Emissions of CO 2 by consumption of 0.2 kg Petroleum Liquid Gas




b) honey coffee
The so-called honey coffee is a type of coffee that receives its name from the steps carried out during the wet processing because, unlike speciality coffee, it retains its mucilage and is only washed once, leaving it to dry in the sun and then continue. The same sequential process as the speciality. The following inventory was prepared (see table SM2), where the respective information for the production of said coffee is compiled.

SM2 table. Life cycle inventory calculates the environmental impact of 1.0 kg of coffee called honey, produced in the community of Ocotepec, Chiapas, Mexico. This table was made with data from the producers based on the cultivation of shade-grown coffee.
	DATA NORMALIZATION TO PRODUCE 1.0 kg OF HONEY COFFEE

	PROCESS DESCRIPTION

	1. FARMING AND HARVEST

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	MATERIALS

	Soil
	m2
	6.66
	Área were they grow 6.66 plants of coffee to produce 4.5 kg of coffee berries (5,000 green beans), necessary to produce 1.0 kg of toasted coffee.

	Toilet for irrigation
	lt
	266.4
	Watering per week 6.66 plants of coffee

	Sulfocalcic Treatment
	Sulfur
	g
	33
	To grow 6.66 plants of coffee, require of 0.66 lt.

	
	Lime
	g
	16.5
	

	
	Toilet
	lt
	0.231
	

	Bordeaux soup
	Copper sulphate
	g
	1.65
	To grow 6.66 plants of coffee, require of 0.66 lt.

	
	Lime
	g
	1.65
	

	
	Zinc sulfate
	g
	1.65
	

	
	Magnesium sulfate
	g
	1.32
	

	
	Borax
	g
	1.32
	

	
	Toilet
	lt
	0.66
	

	Treatment Rust
	Copper sulphate
	g
	6.6.
	To treatment 6.66 plants of coffee.

	
	Lime
	g
	6.6
	

	
	Toilet
	lt
	0.66
	

	Treatment Drill
	Beauveria bassiana (spores)
	g
	3.3
	To treatment 6.66 plants of coffee.

	
	Toilet
	lt
	0.66
	

	Earthworm humus
	lt
	3.33
	To fertilize 6.66 m2 of soil.

	TRANSPORTATION

	Go
	km
	0.745
	To transport 4.5 kg of coffee berries.

	2. WET PROCESSING

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	MATERIALS

	Coffee Cherry (Harvest)
	kg
	4.5
	Needed 2,500 kg of coffee cherry to produce 1.0 kg of roasted coffee.

	Pulping
	lt
	12.65
	Process water to float 4.5 kg coffee cherry.

	Washing
	lt
	12.65
	Process water to mucilage removal 4.5 kg coffee cherry.

	TRANSPORTATION

	Go
	km
	1.2
	Reception of 4.5 kg of the washed coffee cherry (Transport from home to storage)

	OUTPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	Pulping
	lt
	12.65
	Process water to float 4.5 kg coffee cherry.

	Washing
	lt
	12.65
	Process water to mucilage removal 4.5 kg coffee cherry.

	Biomass
	Polyphenols
	g
	28.78
	Coffee cherry waste of 4.5 kg berries

	
	Total sugar's
	g
	40.29
	

	
	Crude protein
	g
	134.25
	

	
	Lignin
	g
	194.25
	

	
	Gross fat
	g
	1.73
	

	
	Cellulose
	g
	184.18
	

	
	Organic material
	g
	555.41
	

	
	Ashes
	g
	69.07
	

	
	Tannins
	g
	18.13
	

	
	Total pectin substances
	g
	656.13
	

	
	Reducing sugars
	g
	125.18
	

	
	Non-reducing sugars
	g
	20.14
	

	
	Coffee
	g
	13.09
	

	
	Chlorogenic acid
	g
	26.19
	

	
	Total caffeinic acid
	g
	16.12
	

	Waste water of fermentation and washing
	Pectic matters
	g
	2404.37
	Wastewater with mucilage

	
	Reducing sugars
	g
	2187.52
	

	
	Non-reducing sugars
	g
	1458.35
	

	
	Cellulose
	g
	1239.12
	

	3. DRY PROCESSING

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	ENERGY

	Cleaning and de-hulling
	Coffee huller machine
	m3
	0.000033
	Consumption of Petroleum Liquid Gas

	
	Coffee huller- machine
	kWh
	0.026
	Power consumption

	Classification
	Coffee bean sorter machine
First classification
	kWh
	0.033
	Power consumption

	
	Coffee bean sorter by density
Second classification
	kWh
	0.148
	Power consumption

	4. ROASTING AND RETAIL

	INPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	ENERGY

	Roasting
	Coffee roasting machine
	m3
	0.001332
	Consumption of Petroleum Liquid Gas

	
	Coffee roast machine
	kWh
	0.0162
	Power consumption

	Packaging
	Coffee grinding machine
	kWh
	0.133
	Power consumption

	
	Heat sealer machine
	kWh
	0.00143
	Power consumption

	
	Matt BOPP
	g
	0.4
	Content of 1 bag with bellows and valve, with a capacity of 1.0 kg.

	
	Metallic polyester
	g
	0.24
	

	
	Natural polyethylene
	g
	15.2
	

	TRANSPORTATION

	Go
	km
	2.24
	Round trip to transport 1.0 kg of toasted and ground coffee from storage in Ocotepec to commercial parcels in Tuxtla Gutierrez.

	OUTPUTS
	UNIT
	QUANTITY
	DESCRIPTION

	Roasting
	Roasted and ground coffee
	kg
	1
	1.0 kg of coffee packed

	
	Emissions by Coffee huller machine
	kg
	0.099
	Emissions of CO 2 by consumption of 3.3 Petroleum Liquid Gas.

	
	Emissions by Coffee roasting machine
	kg
	0.602
	Emissions of CO 2 by consumption of 0.2 kg Petroleum Liquid Gas



Table SM3 summarizes the life cycle inventory for both types of coffee.

Table SM3. Life cycle inventory of coffee production calculates the environmental impact of 1.0 kg of so-called speciality coffe (SC) and honey coffee (HC). This table was made with data from the producer’s base on the cultivation of shade-grown coffee.

	PARAMETERS
	UNIT
	SC
	HC

	1. Farming and Harvest
	
	
	

	INPUTS
	
	
	

	Soil
	m2
	6.66
	6.66

	Water
	lt
	266
	266

	Sulfocalcic Treatment
	lt
	0.66
	0.66

	Bordeaux soup
	lt
	0.66
	0.66

	Treatment Rust
	lt
	0.66
	0.66

	Treatment Drill
	lt
	0.66
	0.66

	Earthworm humus
	lt
	3.33
	3.33

	Transportation
	km
	0.74
	0.74

	OUTPUTS
	
	
	

	Emissions CO2
	kg
	0.058
	0.058

	2. Wet processing
	
	
	

	INPUTS
	
	
	

	Coffee Cherry (Harvest)
	kg
	4.5
	4.5

	Water
	lt
	50.6
	25.3

	OUTPUTS
	
	
	

	Wastewater
	lt
	50.6
	25.3

	Pulp
	g
	2,083
	2,083

	Mucilage
	g
	6,050
	6,050

	Biomass
	g
	1,239
	1,239

	Emissions CO2
	kg
	0.058
	0.056

	3. Dry processing
	
	
	

	INPUTS
	
	
	

	Energy
	kWh
	0.207
	0.207

	Petroleum Liquid Gas
	m3
	0.000033
	0.000033

	OUTPUTS
	
	
	

	Emissions CO2
	kg
	0.035
	0.035

	4. Roasting and retail
	
	
	

	INPUTS
	
	
	

	Petroleum Liquid Gas
	m3
	0.00132
	0.00132

	Energy
	kWh
	0.15
	0.15

	Packaging
	g
	15.84
	15.84

	OUTPUTS
	
	
	

	Emissions CO2
	kg
	0.678
	0.678
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The complementary information presents the life cycle inventory of both types of coffee, as well as a more complete definition of the limits of the system.



This material is attached to the paper entitled “Life cycle assessment of coffee produced in the indigenous community of Ocotepec, Chiapas, Mexico ", whose purpose was to apply the life cycle analysis (LCA) model to assess the environmental impacts of the current coffee production process in an indigenous community in Mexico, to provide indicators and make decisions that generate changes to the process based on the circular economy and environmental sustainability.



2021-2022 was evaluated. Eight visits were made to the community from August 2021 to March 2022. The information related to the cultivation stage, wet milling, dry milling, roasting and distribution was recorded and analyzed.  During that period, the total production of 2 tons of coffee was recorded.



The functional unit was defined as 1.0 kg of roasted and ground coffee packaged and ready for distribution. The difference in the functional unit per type of coffee was considered, i.e. 1.0 kg of ground and roasted coffee called speciality and the same amount for coffee called honey.



The cultivation and processes to obtain coffee in its two varieties are developed in the community with an agroecological scheme, considering its production practices as low environmental impact, resources and labour are mainly traditional. The machinery begins to be used from the dry benefit. The cooperative has been primarily the beneficiary since the arrival of coffee cultivation in the Chiapas territory.



During each stage, we collected information and data to prepare the life cycle inventory for each type of coffee. This inventory was processed with the SimaPro v9.0 software, using the EcoInvent 3.0 database and Recipe methodology. For further clarification for the reader, this supplementary material presents the life cycle inventories of the processes for both types of coffee, Figure SM1 schematically presents the life cycle inventory for both processes, the processes in particular are presented below.
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Descripción generada automáticamente]Fig. SM1. Life cycle inventory of coffee production, showing inputs, outputs and stage of coffee productions process by the cooperative in Ocotepec, Chiapas, Mexico. Data processed from the LCI analysis. 



a) Specialty Coffee Life Cycle Inventory



The so-called speciality coffee is the main product of the cooperative in question, and it is a coffee produced under the shade of native trees of the ecosystem; traditionally, the benefits process recovers and still keeps inherited traditional practices where it is cultivated manually; during the wet processing it is washed and fermented to remove the husk and mucilage; From the dry benefit, the machinery is involved in addition to being carried out in a defined place to obtain the final product that is roasted and ground coffee. Next, we collect the inventory as presented in table SM1.



SM1 table. Life cycle inventory calculates the environmental impact of 1.0 kg of so-called speciality coffee produced in the community of Ocotepec, Chiapas, Mexico. This table was made with data from the producers based on the cultivation of shade-grown coffee.

		DATA NORMALIZATION TO PRODUCE 1.0 kg OF SPECIALTY COFFEE



		PROCESS DESCRIPTION



		1. FARMING AND HARVEST



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		MATERIALS



		Soil

		m2

		6.66

		Área were they grow 6.66 plants of coffee to produce 4.5 kg of coffee berries (5,000 green beans), necessary to produce 1.0 kg of toasted coffee.



		Toilet for irrigation

		lt

		266.4

		Watering per week 6.66 plants of coffee



		Sulfocalcic Treatment

		Sulfur

		g

		33

		To grow 6.66 plants of coffee, require of 0.66 lt.



		

		Lime

		g

		16.5

		



		

		Toilet

		lt

		0.231

		



		Bordeaux soup

		Copper sulphate

		g

		1.65

		To grow 6.66 plants of coffee, require of 0.66 lt.



		

		Lime

		g

		1.65

		



		

		Zinc sulfate

		g

		1.65

		



		

		Magnesium sulfate

		g

		1.32

		



		

		Borax

		g

		1.32

		



		

		Toilet

		lt

		0.66

		



		Treatment Rust

		Copper sulphate

		g

		6.6.

		To treatment 6.66 plants of coffee.



		

		Lime

		g

		6.6

		



		

		Toilet

		lt

		0.66

		



		Treatment Drill

		Beauveria bassiana (spores)

		g

		3.3

		To treatment 6.66 plants of coffee.



		

		Toilet

		lt

		0.66

		



		Earthworm humus

		lt

		3.33

		To fertilize 6.66 m2 of soil.



		TRANSPORTATION



		Go

		km

		0.745

		To transport 4.5 kg of coffee berries.



		2. WET PROCESSING



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		MATERIALS



		Coffee Cherry (Harvest)

		kg

		4.5

		Needed 2,500 kg of coffee cherry to produce 1.0 kg of roasted coffee.



		Pulping

		lt

		12.65

		Process water to float 4.5 kg coffee cherry.



		Fermentation

		lt

		12.65

		Process water to mucilage removal 4.5 kg coffee cherry.



		Washing

		lt

		25,308

		Process water to wash 4.5 kg coffee cherry.



		TRANSPORTATION



		Go

		km

		1.2

		Reception of 4.5 kg of the washed coffee cherry (Transport from home to storage)



		OUTPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		Pulping

		lt

		12.65

		Process water to float 4.5 kg coffee cherry.



		Fermentation

		lt

		12.65

		Process water to mucilage removal 4.5 kg coffee cherry.



		Washing

		lt

		25,308

		Process water to wash 4.5 kg coffee cherry.



		Biomass 

		Polyphenols

		g

		28.78

		Coffee cherry waste of 4.5 kg berries



		

		Total sugar's

		g

		40.29

		



		

		Crude protein

		g

		134.25

		



		

		Lignin

		g

		194.25

		



		

		Gross fat

		g

		1.73

		



		

		Cellulose

		g

		184.18

		



		

		Organic material

		g

		555.41

		



		

		Ashes

		g

		69.07

		



		

		Tannins

		g

		18.13

		



		

		Total pectin substances

		g

		656.13

		



		

		Reducing sugars

		g

		125.18

		



		

		Non-reducing sugars

		g

		20.14

		



		

		Coffee

		g

		13.09

		



		

		Chlorogenic acid

		g

		26.19

		



		

		Total caffeinic acid

		g

		16.12

		



		Waste water of fermentation and washing

		Pectic matters

		g

		2404.37

		Wastewater with mucilage



		

		Reducing sugars

		g

		2187.52

		



		

		Non-reducing sugars

		g

		1458.35

		



		

		Cellulose

		g

		1239.12

		



		3. DRY PROCESSING



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		ENERGY



		Cleaning and de-hulling

		Coffee huller machine

		m3

		0.000033

		Consumption of Petroleum Liquid Gas



		

		Coffee huller- machine

		kWh

		0.026

		Power consumption



		Classification

		Coffee bean sorter machine

First classification

		kWh

		0.033

		Power consumption



		

		Coffee bean sorter by density

Second classification

		kWh

		0.148

		Power consumption



		4. ROASTING AND RETAIL



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		ENERGY



		Roasting

		Coffee roasting machine

		m3

		0.001332

		Consumption of Petroleum Liquid Gas



		

		Coffee roast machine

		kWh

		0.0162

		Power consumption



		Packaging

		Coffee grinding machine

		kWh

		0.133

		Power consumption



		

		Heat sealer machine

		kWh

		0.00143

		Power consumption



		

		Matt BOPP

		g

		0.4

		Content of 1 bag with bellows and valve, with a capacity of 1.0 kg.



		

		Metallic polyester

		g

		0.24

		



		

		Natural polyethylene

		g

		15.2

		



		TRANSPORTATION



		Go

		km

		2.24

		Round trip to transport 1.0 kg of toasted and ground coffee from storage in Ocotepec to commercial parcels in Tuxtla Gutierrez.



		OUTPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		Roasting

		Roasted and ground coffee

		kg

		1

		1.0 kg of coffee packed



		

		Emissions by Coffee huller machine

		kg

		0.099

		Emissions of CO 2 by consumption of 3.3 Petroleum Liquid Gas.



		

		Emissions by Coffee roasting machine

		kg

		0.602

		Emissions of CO 2 by consumption of 0.2 kg Petroleum Liquid Gas









b) honey coffee

The so-called honey coffee is a type of coffee that receives its name from the steps carried out during the wet processing because, unlike speciality coffee, it retains its mucilage and is only washed once, leaving it to dry in the sun and then continue. The same sequential process as the speciality. The following inventory was prepared (see table SM2), where the respective information for the production of said coffee is compiled.



SM2 table. Life cycle inventory calculates the environmental impact of 1.0 kg of coffee called honey, produced in the community of Ocotepec, Chiapas, Mexico. This table was made with data from the producers based on the cultivation of shade-grown coffee.

		DATA NORMALIZATION TO PRODUCE 1.0 kg OF HONEY COFFEE



		PROCESS DESCRIPTION



		1. FARMING AND HARVEST



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		MATERIALS



		Soil

		m2

		6.66

		Área were they grow 6.66 plants of coffee to produce 4.5 kg of coffee berries (5,000 green beans), necessary to produce 1.0 kg of toasted coffee.



		Toilet for irrigation

		lt

		266.4

		Watering per week 6.66 plants of coffee



		Sulfocalcic Treatment

		Sulfur

		g

		33

		To grow 6.66 plants of coffee, require of 0.66 lt.



		

		Lime

		g

		16.5

		



		

		Toilet

		lt

		0.231

		



		Bordeaux soup

		Copper sulphate

		g

		1.65

		To grow 6.66 plants of coffee, require of 0.66 lt.



		

		Lime

		g

		1.65

		



		

		Zinc sulfate

		g

		1.65

		



		

		Magnesium sulfate

		g

		1.32

		



		

		Borax

		g

		1.32

		



		

		Toilet

		lt

		0.66

		



		Treatment Rust

		Copper sulphate

		g

		6.6.

		To treatment 6.66 plants of coffee.



		

		Lime

		g

		6.6

		



		

		Toilet

		lt

		0.66

		



		Treatment Drill

		Beauveria bassiana (spores)

		g

		3.3

		To treatment 6.66 plants of coffee.



		

		Toilet

		lt

		0.66

		



		Earthworm humus

		lt

		3.33

		To fertilize 6.66 m2 of soil.



		TRANSPORTATION



		Go

		km

		0.745

		To transport 4.5 kg of coffee berries.



		2. WET PROCESSING



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		MATERIALS



		Coffee Cherry (Harvest)

		kg

		4.5

		Needed 2,500 kg of coffee cherry to produce 1.0 kg of roasted coffee.



		Pulping

		lt

		12.65

		Process water to float 4.5 kg coffee cherry.



		Washing

		lt

		12.65

		Process water to mucilage removal 4.5 kg coffee cherry.



		TRANSPORTATION



		Go

		km

		1.2

		Reception of 4.5 kg of the washed coffee cherry (Transport from home to storage)



		OUTPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		Pulping

		lt

		12.65

		Process water to float 4.5 kg coffee cherry.



		Washing

		lt

		12.65

		Process water to mucilage removal 4.5 kg coffee cherry.



		Biomass

		Polyphenols

		g

		28.78

		Coffee cherry waste of 4.5 kg berries



		

		Total sugar's

		g

		40.29

		



		

		Crude protein

		g

		134.25

		



		

		Lignin

		g

		194.25

		



		

		Gross fat

		g

		1.73

		



		

		Cellulose

		g

		184.18

		



		

		Organic material

		g

		555.41

		



		

		Ashes

		g

		69.07

		



		

		Tannins

		g

		18.13

		



		

		Total pectin substances

		g

		656.13

		



		

		Reducing sugars

		g

		125.18

		



		

		Non-reducing sugars

		g

		20.14

		



		

		Coffee

		g

		13.09

		



		

		Chlorogenic acid

		g

		26.19

		



		

		Total caffeinic acid

		g

		16.12

		



		Waste water of fermentation and washing

		Pectic matters

		g

		2404.37

		Wastewater with mucilage



		

		Reducing sugars

		g

		2187.52

		



		

		Non-reducing sugars

		g

		1458.35

		



		

		Cellulose

		g

		1239.12

		



		3. DRY PROCESSING



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		ENERGY



		Cleaning and de-hulling

		Coffee huller machine

		m3

		0.000033

		Consumption of Petroleum Liquid Gas



		

		Coffee huller- machine

		kWh

		0.026

		Power consumption



		Classification

		Coffee bean sorter machine

First classification

		kWh

		0.033

		Power consumption



		

		Coffee bean sorter by density

Second classification

		kWh

		0.148

		Power consumption



		4. ROASTING AND RETAIL



		INPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		ENERGY



		Roasting

		Coffee roasting machine

		m3

		0.001332

		Consumption of Petroleum Liquid Gas



		

		Coffee roast machine

		kWh

		0.0162

		Power consumption



		Packaging

		Coffee grinding machine

		kWh

		0.133

		Power consumption



		

		Heat sealer machine

		kWh

		0.00143

		Power consumption



		

		Matt BOPP

		g

		0.4

		Content of 1 bag with bellows and valve, with a capacity of 1.0 kg.



		

		Metallic polyester

		g

		0.24

		



		

		Natural polyethylene

		g

		15.2

		



		TRANSPORTATION



		Go

		km

		2.24

		Round trip to transport 1.0 kg of toasted and ground coffee from storage in Ocotepec to commercial parcels in Tuxtla Gutierrez.



		OUTPUTS

		UNIT

		QUANTITY

		DESCRIPTION



		Roasting

		Roasted and ground coffee

		kg

		1

		1.0 kg of coffee packed



		

		Emissions by Coffee huller machine

		kg

		0.099

		Emissions of CO 2 by consumption of 3.3 Petroleum Liquid Gas.



		

		Emissions by Coffee roasting machine

		kg

		0.602

		Emissions of CO 2 by consumption of 0.2 kg Petroleum Liquid Gas







Table SM3 summarizes the life cycle inventory for both types of coffee.



Table SM3. Life cycle inventory of coffee production calculates the environmental impact of 1.0 kg of so-called speciality coffe (SC) and honey coffee (HC). This table was made with data from the producer’s base on the cultivation of shade-grown coffee.



		PARAMETERS

		UNIT

		SC

		HC



		1. Farming and Harvest

		

		

		



		INPUTS

		

		

		



		Soil

		m2

		6.66

		6.66



		Water

		lt

		266

		266



		Sulfocalcic Treatment

		lt

		0.66

		0.66



		Bordeaux soup

		lt

		0.66

		0.66



		Treatment Rust

		lt

		0.66

		0.66



		Treatment Drill

		lt

		0.66

		0.66



		Earthworm humus

		lt

		3.33

		3.33



		Transportation

		km

		0.74

		0.74



		OUTPUTS

		

		

		



		Emissions CO2

		kg

		0.058

		0.058



		2. Wet processing

		

		

		



		INPUTS

		

		

		



		Coffee Cherry (Harvest)

		kg

		4.5

		4.5



		Water

		lt

		50.6

		25.3



		OUTPUTS

		

		

		



		Wastewater

		lt

		50.6

		25.3



		Pulp

		g

		2,083

		2,083



		Mucilage

		g

		6,050

		6,050



		Biomass

		g

		1,239

		1,239



		Emissions CO2

		kg

		0.058

		0.056



		3. Dry processing

		

		

		



		INPUTS

		

		

		



		Energy

		kWh

		0.207

		0.207



		Petroleum Liquid Gas

		m3

		0.000033

		0.000033



		OUTPUTS

		

		

		



		Emissions CO2

		kg

		0.035

		0.035



		4. Roasting and retail

		

		

		



		INPUTS

		

		

		



		Petroleum Liquid Gas

		m3

		0.00132

		0.00132



		Energy

		kWh

		0.15

		0.15



		Packaging

		g

		15.84

		15.84



		OUTPUTS

		

		

		



		Emissions CO2

		kg

		0.678

		0.678
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