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A1. LCI Supplementary information
The following sections provide a comprehensive description of the foreground system, including data sources, assumptions, calculations, and inventory flows. These flows are categorized as reference flow, resources, by-products, products and services, waste to treatment, and direct emissions to air and water. It is noted that numerical values in inventory tables are presented with multiple digits to ensure model reproducibility and transparency, not to imply significance.
A1.1. Seed pretreatment, Germination, Nursery.
The experimental plot was established with seedlings from a nursery certified by the national health authority to ensure genetic, physiological, and health quality. These seedlings were produced following standardized protocols for seed production, germination, and nursery management, and were acquired during the nursery stage for the experiment. However, for the life cycle analysis (LCA), the description of the pre-transplant stages is based on the available data collected from producers. Chili pepper seed production involved rigorous genetic selection across four successive cycles, using seeds extracted from the healthiest and most productive mother plants. Seeds were disinfected with mancozeb, dried, and stored at 5 °C, maintaining high viability rates (80–90%). Germination was carried out in disinfected trays filled with specialized peat under controlled conditions of 90% relative humidity and temperatures between 15–25 °C, using an automated misting system. After one month, seedlings were transferred to the nursery for a further month of development and hardening, with regular irrigation and application of Melaleuca alternifolia. This system yielded 600,000 to 1,000,000 high-quality seedlings per month.
A reference flow of 1 kg of fresh Rocoto chili fruit produced was used. The resources employed included germination trays (modeled as their constituent material, polypropylene), hypochlorite as a disinfectant, substrate for seed germination, and fertilizer for seedling development (TIMOREX, simulated as its active ingredient, Melaleuca alternifolia). Energy and water consumption for these processes were estimated based on flow rates and power values reported by the primary producers of seeds and seedlings. It was assumed that this production system was co-located with the experimental cultivation facilities; therefore, intermediate transportation for these processes was not considered.

A1.2. Land Preparation and Soil Conditioning
Land preparation began with manual clearing, including the removal of previous crops roots. Weed control was carried out using glyphosate (4 cm³ per liter of water). The soil was leveled with a rake and plowed with a motorized tiller, consuming approximately 2L of gasoline. To optimize soil conditions, 240 kg of agricultural lime were applied to adjust pH, followed by irrigation with 200–300 liters of water for all cultivation plots. These values were normalized by the total number of plants (480 plants). The plot was carefully selected, weeds were removed, and the land was demarcated using synthetic fiber and bamboo stakes. irrigation was applied at 5.36 L per plant, incorporating 0.104 kg of lime per plant. To enhance root development, Trichoderma inoculum was applied at a rate of 30 g per plant. These values were subsequently multiplied by the yield per plant for each scenario (Yplant (i)) to obtain the resource inputs corresponding to a reference flow of 1 kg of fresh chili fruit per scenario. This calculation is illustrated in the following equation, where the values for material required and yield per plant refer to the complete cultivation cycle assessed (one year). The resources input flows are calculated as follows:

A1.3. Leaf fertilization, Insecticides and Fungicides
The maintenance of Rocoto chili cultivation was common for all scenarios and involved the application of bioinsecticides and foliar fertilizers. Additionally, an integrated management approach, including growth pruning and manual weed control, was implemented to ensure optimal crop development. Foliar fertilizers, insecticides, and fungicides were applied using a manual pump sprayer. The application rate varied according to the product type, with each product dissolved in volumes ranging from 20 L to 25 L for simultaneous application across all scenarios. Table A1 presents the concentrations employed for each product, which were used to calculate the total material input flows into the system and the corresponding water consumption. For each product, the total number of applications was aggregated based on the dissolution volume of each application and subsequently normalized by the total number of plants and the fruit yield per scenario. The resources input (RinputFIF) flows are calculated as follows:

Table A1. Agrochemicals used and dosage for calculation of resource inputs in leaf fertilization, insecticides and fungicides.
	Agrochemical
	Dosage

	Fertilizer - Byofolan
	20 mL/L

	Fertilizer - TOTTAL
	1 - 10 mL/L

	Fertilizer – Basfolir®
	2 mL/L

	Fertilizer – Nutrizyme
	1 mL/L

	Fertilizer – Fosfostress
	3 mL/L

	Insecticide – Dinastia
	1 mL/L

	Insecticide – Biogrin
	2 - 3 mL/L

	Insecticide – Alisin
	1 mL/L

	Insecticide – Spider 250
	1 mL/L

	Fungicide - Mancozeb
	1 g/L

	Fungicide – Mirage 45
	1 mL/L

	Cohelper - Potenzol
	1 mL/L



Finally, indirect emissions to air, water, and soil resulting from the use of these agrochemicals were accounted for. These calculations were based on the estimations by Rodríguez et al. (2020), which relate emissions to agrochemical composition (nitrogen, phosphorus, potassium) using linear emission factors (EF). The composition of each agrochemical was obtained from its respective technical data sheet and used to calculate the net flows of nitrogen, phosphorus, and potassium. The emissions output flows were classified in air, water and soil emissions and are calculated as follows:

A1.4. Fertilization
Conventional Fertilization
Based on a soil analysis, a fertilization plan was proposed for the cultivation of conventional Rocoto chili with, major and minor elements for monthly application depending on the phenological stage of the crop. Table A2 shows the fertilization plan and the fertilizers used for crop treatments under the conventional fertilization regime. Information from this plan, as well as the chemical composition of the fertilizers, was used to supplement the life cycle assessment (LCA) inventories for their respective scenarios. At the conclusion of the complete cultivation cycle, the total consumption of each fertilizer per plant was aggregated additively for Scenarios 2, 4, 6, and 8. These values were then multiplied by the fruit yield per plant over the full cultivation cycle (one year), following the same procedure described in Section A1.2. This calculation was performed individually for each fertilizer applied. Fertilizers input flows are calculated as follows:

Regarding output flows resulting from fertilizer application, direct emissions to air, water, and soil were estimated using predictive models based on the NPK composition of the fertilizers employed, consistent with the approach used for foliar fertilizers in Section 1.3. This method applies emission factors reported by Rodríguez et al. (2020), which are multiplied by the total nitrogen, phosphorus, and potassium flows present in each fertilizer. The composition of each agrochemical was derived from its respective technical data sheet and used to calculate the component-specific flows.
Table A2. Fertilization plan used by the evaluated treatments with conventional fertilization.
	Phenological stage
	Fertilizer
	Month

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Transplant (8 to 10 days after)
	[bookmark: _Hlk201144927]Solufos © o MAP [g/plant]
	0.2 
	0.2 
	0.2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Transplant (8 to 10 days after)
	MAP [g/plant]
	20
	40
	40
	40
	 
	 
	 
	 
	 
	 
	 
	 

	Transplant (8 to 10 days after)
	Chicken Manure [kg/plant]
	0.5
	 
	 
	1
	 
	 
	1
	 
	 
	1
	 
	 

	Beginning of flowering
	Ammonia sulfate [g/plant]
	 
	 
	 
	80
	80
	80
	80
	80
	80
	80
	80
	80

	Maturity first fruits
	Ammonia sulfate [g/plant]
	 
	 
	 
	 
	60
	60
	60
	60
	60
	60
	60
	60

	Second harvest
	Ammonia sulfate [g/plant]
	 
	 
	 
	 
	 
	40
	40
	40
	40
	40
	40
	40

	Beginning of flowering
	[bookmark: _Hlk201144970]Agrimins © [g/plant]
	 
	30
	 
	 
	30
	 
	 
	30
	 
	 
	30
	 

	Beginning of flowering
	[bookmark: _Hlk201144987]Potassium nitrate [g/L]
	 
	0.2
	 
	 
	0.2
	 
	 
	0.2
	 
	 
	0.2
	 



Biochar fertilization
To enhance the fertilization of Rocoto pepper, biochar was utilized. The biochar was prepared by mixing crushed vegetable charcoal (12.6 kg) with pig manure leachate (43.7 kg). This mixture was allowed to rest for at least 24 hours before application in the field. Biochar improves soil structure, increases water retention capacity, and enriches the soil with essential micro and macronutrients, promoting healthier and more sustainable plant growth. Both inputs enter the system with zero environmental impact through the application of the cut-off approach, a decision based on their status as waste (pig manure)/by-products (pyrolyzed pine) at the point of acquisition. In accordance with (ISO-14044 2006), waste does not carry previous environmental impacts associated with earlier stages of the production system. The modeling was based on the chemical composition of the material, considering mainly the macronutrient content and stable carbon based on results reported by Adebayo (2025). Since inputs enter with zero load, biochar is not modeled as a transformation process (pyrolysis is not simulated), but rather as a material with a known chemical composition that fulfills a function in the system, this composition is reported in Table A3.
Table A3. Macronutrient composition based on Adebayo (2025)
	Component
	Concentration (% mass)
	Function in the system
	Modeling approach

	Carbon (C)
	70.31%
	Carbon sequestration
	Negative CO₂ emission

	Nitrogen (N)
	2.95%
	Fertilizer contribution
	Equivalent to mineral N fertilizer

	Phosphorus (P)
	21.79%
	Fertilizer contribution
	Equivalent to mineral P fertilizer

	Potassium (K)
	4.95%
	Fertilizer contribution
	Equivalent to mineral K fertilizer



Modeling based on the fertilizer function of the material is consistent with the approaches adopted in LCA. In the system evaluated, the predominant function of the product is to supply nutrients to the soil, so representation based on its chemical composition is an adequate approximation to reflect the mechanisms that determine emissions.
A1.5. Irrigation
Irrigation scheduling was guided by soil moisture monitoring using a portable resistive soil moisture-meter, which provides a relative-dimensionless moisture index ranging from 1 (dry) to 10 (wet). For conventional irrigation treatments, the irrigation process was initiated when the soil moisture index decreased to values of 8 or below. For the water-stress treatments, irrigation was delayed until the index reached values between 3 and 4, inducing controlled water deficit conditions. Conventional irrigation was administered three times daily for 15 minutes, while stress irrigation followed the same duration and frequency but was limited to three days per week as the mean. The irrigation system flow rate was measured in the field at 2.755 L/min per scenario. Total irrigation time was aggregated for each scenario, distinguishing between stress and normal irrigation regimes. Total water consumption per scenario was calculated by multiplying this flow rate by the total irrigation time over the complete cultivation cycle. This water consumption was subsequently normalized by the total number of plants and multiplied by the fruit yield per scenario. Treated water from the local aqueduct system was used and modeled in SimaPro employing a Rest-of-World (RoW) geographical scheme with default unit process allocation (Alloc Def, U) and market for datasets. Total irrigation time (IT_time) was further influenced by field conditions in open-air scenarios, where irrigation was suspended during periods of high precipitation, as determined by measurements from a portable resistive soil moisture meter. Irrigation water input (Iw_input) flows are calculated as follows:

Energy consumption was calculated analogously: the pump power rating (11 kW) was multiplied by the total irrigation time over the full cultivation cycle to determine the total energy demand for irrigation. This energy consumption was then normalized by the total number of plants and multiplied by the fruit yield per plant for each scenario. Electricity was sourced from the local grid and modeled in SimaPro using a Brazil geographical scheme with default unit process allocation (Alloc Def, U) and market for datasets. Emission factors reported by the Colombian Mining and Energy Planning Unit were employed to approximate the environmental impacts within the Colombian electricity production context. Energy for irrigation input flows are calculated as follows:

Finally, the materials and components used in the fabrication of the irrigation system—including hoses, drip emitters, valves, and additional fittings (T-joints, elbows, rubber clamps, connectors, male adapters, headed nails, guadua cane sections, staples, and harvester twine)—were modeled in SimaPro following the same approach applied to the Protective Agriculture Structure (PAC). A useful life of 20 years was assumed for the irrigation system. The total quantity of these components was allocated based on the total cultivated area per scenario, and normalization was performed by multiplying this value by the planting density and the fruit yield per plant for each cultivation scenario.
A1.6. Protective Agriculture Structure (PAC)
A low-tech protective enclosure was constructed to shelter cultivation Scenarios 1, 2, 3, and 4 from hail, strong winds, and excessive rainfall, while providing marginal moderation of nighttime minimum temperatures (without active heating). Given this passive function, operational energy use for climate control was negligible (zero heating, zero active cooling, zero forced ventilation). The construction materials consisted primarily of guadua wood for columns and beams, an Agroclear® plastic cover with high UV-B radiation filtration capacity, and metal fittings for structural assembly. All components are listed in Table A4. A useful life of 20 years was assumed for the structure. The total quantity of these materials was allocated based on the total cultivated area per scenario, applied exclusively to Scenarios 1, 2, 3, and 4. Normalization was performed by multiplying the resulting value by the planting density and the fruit yield per plant for each of these scenarios.
Table A4. Materials modeled in Protective Agriculture Structure.
	Material
	Description

	Plastic
	Agroclear® plastic cover for Agricultural Structures high UV-B light filter (208 m2)

	Wood
	Wood sticks type guadua of 5 m (10 units) and 6 m (15 units)

	Metalic elements (screws, nuts, washers, wire and turnbuckles)
	Threaded rod screw (4 units), nut (60 units), washer (60 units), #12 wire (7 kg), #8 wire (8 kg), and tensioners (6 units)



A1.7. Carbon Sequestration and Biomass Residues Calculations
Calculation of the photosynthetic rate
The CO2 capture was modeled based on estimations made by Sui et al. (2006) for different ecotype capsicum. For this calculation, the photoperiod (PP) was set at 43,200 s/day and a conversion factor (CF) of 4.40 × 10⁻⁵ was used and the effective days of photosynthesis (Deff,) meanwhile, vary according to the type of crop. Table A5 presents the parameters used to estimate the CO₂ captured in each chili pepper cultivation scenario. Carbon dioxide capture input flows accounted for photosynthetic rate (PR) of plants are calculated as follows:



Table A5. Parameters used in estimating CO2 captured
	Scenario
	Net photosynthetic rate (μmol CO₂/m²/s)
	Active leaf area (m²/plant)
	Effective photosynthesis days
	CO₂ captured (g/plant)

	1
	9.50
	1.10
	280
	86.83

	2
	10.00
	1.20
	300
	93.16

	3
	7.50
	0.90
	220
	67.99

	4
	8.50
	1.00
	240
	74.35

	5
	8.00
	1.00
	260
	80.35

	6
	8.50
	1.10
	260
	80.57

	7
	7.00
	0.80
	200
	61.72

	8
	7.50
	0.70
	200
	61.67



Biomass Residues from crop
Agricultural residues were estimated based on fruit productivity, considered as the only input variable in all scenarios. Three streams were calculated from this value: post-harvest residues (non-commercial fruit), biomass, and harvest residues (stems and bunches). Total biomass was obtained using the harvest index (HI), while dry weight fractions were determined by applying moisture correction factors specific to the fruit and vegetative residues. Thus, total dry residues were expressed as follows:

where P is the marketable fruit productivity, d is the discard rate, Hf is the fruit moisture content, and Hr is the harvest-residue moisture content. In this study, the parameters were set to Hf =0.93 kg water kg⁻¹ fresh weight, Hr =0.82 kg water kg⁻¹ fresh weight, and d=0.10 kg fruit per kg of total production.
Biochar Carbon Sequestration
Carbon sequestration was accounted for as a negative value in biogenic CO₂ emissions within the inventory, based on the model proposed by (Adhikari et al. 2024), where M is the biomass mass, C is the carbon content, Y is the biochar yield, and F is the stable carbon fraction — and the factor 3.67 converts elemental carbon into CO₂ equivalent. The assessment assumes the total persistence of biocarbon in the soil over a time horizon of 100 years. Consequently, the stable carbon fraction was set at 100%. The selected time limit is consistent with the 100-year period typically adopted by the IPCC for biogenic carbon accounting. Under these assumptions, carbon sequestration was modeled as an elementary flow, carbon dioxide (biogenic) (Karan et al. 2023). Carbon sequestration input flows accounted for biochar carbon sequestration are calculated as follows:


A1.8. Background Processes
The selected data were analyzed using the RoW (Rest of World) and GLO (Global) geographical schemes, due to the absence of Colombia-specific inventories in the database employed. The allocation applied corresponds to Alloc Def, U (Allocation Default, unit process), in accordance with the attributional approach adopted in this study. As fertilizers and chemical products are acquired through the market, Market for datasets were used unless otherwise stated. However, due to limitations in the version of the database available, in some specific cases—such as potassium nitrate—production datasets were used as a methodological approximation. Finally, materials associated with the low-tech greenhouse (LTG) and irrigation system (plastics, steel, and guadua) were included as agricultural infrastructure within the system boundaries. These elements were modeled using ecoinvent production or processing datasets and, when no specific dataset was available, as foreground flows, with all assumptions documented to ensure transparency of the analysis. Input categories and general modeling approach utilized in SimaPro are presented in Table A6.
Table A6. Modeling approach utilized in SimaPro for different Input categories.
	Input category
	General modeling approach and rationale

	Mineral fertilizers
	Modeled using ecoinvent unit process datasets with default allocation (Alloc Def, U). RoW and GLO datasets were applied due to the absence of Colombia-specific data, ensuring inventory completeness and international comparability while acknowledging potential underrepresentation of local conditions. Fertilizer compositions and application rates are reported in the Life Cycle Inventory (LCI).

	Organic fertilizers
	Modeled as production datasets with default allocation (Alloc Def, U), adapted to average NPK concentrations reported by the Colombian Ministry of Agriculture to better reflect local agronomic practices.

	Pesticides and fungicides
	Modeled using global market datasets (GLO, Alloc Def, U), representing average global supply chains for pesticide and fungicide production in the absence of country-specific data.

	Water
	Modeled using a RoW market dataset (Alloc Def, U) as a proxy for local water supply, reflecting average treatment and distribution processes when national datasets are unavailable.

	Electricity
	Modeled using a market dataset with the Brazilian electricity mix (Alloc Def, U) as a proxy for Colombia, due to the lack of a national dataset in the database version used.

	LTG and irrigation system
	Infrastructure-related inputs were modeled using ecoinvent production or processing datasets with default allocation (Alloc Def, U). These inputs represent low-tech greenhouse structure and irrigation systems included within the system boundaries.



A2. Consolidated LCI
Table A7 presents the inventory recorded over the one-year period for experimental cultivation scenarios. The reported values include the quantities of each input. The emission values were incorporated into the software, calculated by multiplying the quantity of each item by its corresponding emission factor. For items without predefined emission factors, emissions were directly calculated within the software.
Table A7. Life cycle inventory farming data sources to obtain 1 kg of fresh Rocoto chili pepper fruit and emission factors.
	
	Unit
	Scen. 1
	Scen. 2
	Scen. 3
	Scen. 4
	Scen. 5
	Scen. 6
	Scen. 7
	Scen. 8
	Emission Factor (kgCO2eq/ Unit)
	Ref

	Formation of chili seedlings

	Substrate
	kg/kg chili
	7.26E-03
	5.49E-03
	9.21E-03
	7.70E-03
	8.37E-03
	6.77E-03
	1.06E-02
	9.80E-03
	0.01
	(Nicese et al. 2024)

	Calcium hypochlorite
	kg/kg chili
	1.19E-07
	9.01E-08
	1.51E-07
	1.26E-07
	1.37E-07
	1.11E-07
	1.74E-07
	1.61E-07
	0.01
	Calculated
(Calc)

	Polypropylene
	kg/kg chili
	5.71E-02
	4.33E-02
	7.25E-02
	6.06E-02
	6.59E-02
	5.33E-02
	8.36E-02
	7.72E-02
	0.50
	(Nicese et al. 2024)

	Nebulizer water 
	kg/kg chili
	8.69E-08
	6.58E-08
	1.10E-07
	9.22E-08
	1.00E-07
	8.11E-08
	1.27E-07
	1.17E-07
	
	Calc

	Melaleuca alternifolia
	kg/kg chili
	4.76E-10
	3.60E-10
	6.04E-10
	5.05E-10
	5.49E-10
	4.44E-10
	6.97E-10
	6.43E-10
	
	Cal

	Soil adaptation and transplantation

	Land use
	m2/kg/year
	5.95E-01
	4.51E-01
	7.55E-01
	6.31E-01
	6.87E-01
	5.56E-01
	8.71E-01
	8.04E-01
	
	Calc

	Lime
	kg/kg chili
	2.45E-02
	1.86E-02
	3.11E-02
	2.60E-02
	2.83E-02
	2.29E-02
	3.59E-02
	3.31E-02
	0.46
	(Eggleston et al. 2006)

	Water
	kg/kg chili
	1.49E-04
	1.13E-04
	1.89E-04
	1.58E-04
	1.72E-04
	1.39E-04
	2.18E-04
	2.01E-04
	
	Calc

	Trichoderma 
	kg/kg chili
	7,14E-03
	5,40E-03
	9,06E-03
	7,58E-03
	8,24E-03
	6,67E-03
	1,04E-02
	9,65E-03
	
	Calc

	Organic fertilizer
	kg/kg chili
	1.19E-01
	9.01E-02
	1.51E-01
	1.26E-01
	1.37E-01
	1.11E-01
	1.74E-01
	1.61E-01
	0.001
	(Graefe et al. 2013)

	Water for dissolution
	kg/kg chili
	1.01E+00
	3.93E-03
	1.28E+00
	5.51E-03
	1.16E+00
	4.85E-03
	1.47E+00
	7.02E-03
	
	Calc

	Leaf fertilizer

	Nitrogen fertilizer
	kg/kg chili
	6.11E-03
	4.62E-03
	7.75E-03
	6.48E-03
	7.05E-03
	5.70E-03
	8.94E-03
	8.25E-03
	3.97
	(de Jesus Pereira et al. 2021)

	Phosphate fertilizer
	kg/kg chili
	3.71E-03
	2.81E-03
	4.70E-03
	3.93E-03
	4.28E-03
	3.46E-03
	5.42E-03
	5.00E-03
	1.13
	(de Jesus Pereira et al. 2021)

	Potassium fertilizer
	kg/kg chili
	1.92E-03
	1.45E-03
	2.44E-03
	2.04E-03
	2.22E-03
	1.79E-03
	2.81E-03
	2.59E-03
	0.71
	(de Jesus Pereira et al. 2021)

	Calcium fertilizer
	kg/kg chili
	8.40E-04
	6.36E-04
	1.07E-03
	8.91E-04
	9.69E-04
	7.84E-04
	1.23E-03
	1.13E-03
	0.03
	(de Jesus Pereira et al. 2021)

	Magnesium fertilizer
	kg/kg chili
	6.31E-04
	4.78E-04
	8.01E-04
	6.70E-04
	7.28E-04
	5.89E-04
	9.24E-04
	8.53E-04
	0.01
	(de Jesus Pereira et al. 2021)

	Root fertilizer 

	Biochar + pig manure
	kg/kg chili
	8.25E-01
	
	1.05E+00
	
	9.52E-01
	
	1.21E+00
	
	0.001
	(Graefe et al. 2013)

	Nitrogen fertilizer
	kg/kg chili
	
	7.63E-02
	
	1.07E-01
	
	9.40E-02
	
	1.36E-01
	3.97
	(de Jesus Pereira et al. 2021)

	Phosphate fertilizer
	kg/kg chili
	
	1.31E-02
	
	1.83E-02
	
	4.40E-02
	
	2.33E-02
	1.13
	(de Jesus Pereira et al. 2021)

	Potassium fertilizer
	kg/kg chili
	
	3.85E-02
	
	5.39E-02
	
	5.22E-02
	
	6.86E-02
	0.71
	(de Jesus Pereira et al. 2021)

	Calcium fertilizer
	kg/kg chili
	
	2.28E-03
	
	3.20E-03
	
	2.82E-03
	
	4.08E-03
	0.03
	(de Jesus Pereira et al. 2021)

	Magnesium fertilizer
	kg/kg chili
	
	7.61E-04
	
	1.07E-03
	
	9.39E-04
	
	1.36E-03
	0.01
	(de Jesus Pereira et al. 2021)

	Pest and disease control

	Insecticides

	Imidacloprid (30.2%)
	kg/kg chili
	1.84E-06
	1.39E-06
	2.20E-06
	1.95E-06
	2.10E-06
	1.78E-06
	2.70E-06
	2.49E-06
	4.42
	(Ecoinvent Association 2021)

	Azadiractina (1%)
	kg/kg chili
	4.71E-06
	3.57E-06
	5.98E-06
	5.00E-06
	5.44E-06
	4.40E-06
	6.90E-06
	6.36E-06
	5.75
	(Ecoinvent Association 2021)

	Ggarlic extract (100%)
	kg/kg chili
	5.46E-09
	4.13E-09
	6.92E-09
	5.79E-09
	6.29E-09
	5.09E-09
	7.98E-09
	7.37E-09
	2.10
	(Ecoinvent Association 2021)

	Spirodiclofen (24.4%)
	kg/kg chili
	1.24E-07
	9.39E-08
	1.57E-07
	1.32E-07
	1.43E-07
	1.16E-07
	1.81E-07
	1.67E-07
	6.00
	(Ecoinvent Association 2021)

	Fungicides

	Ethylene-bis-dithiocarbamate (75%)
	kg/kg chili
	2.03E-06
	1.54E-06
	2.58E-06
	2.16E-06
	2.35E-06
	1.90E-06
	2.98E-06
	2.75E-06
	0.75
	(Ecoinvent Association 2021)

	Prothioconazole (25%)
	kg/kg chili
	2.23E-07
	1.69E-07
	2.83E-07
	2.37E-07
	2.58E-07
	2.08E-07
	3.27E-07
	3.01E-07
	0.75
	(Ecoinvent Association 2021)

	Co-helpers

	Ethoxylated lauryl alcohol (15%)
	kg/kg chili
	8.35E-07
	6.32E-07
	1.06E-06
	8.86E-07
	9.64E-07
	7.80E-07
	1.22E-06
	1.13E-06
	2.50
	(Ecoinvent Association 2021)

	Energy

	Energy
	Kwh
	1.52E-02
	1.15E-02
	7.70E-03
	6.44E-03
	1.75E-02
	1.42E-02
	8.89E-03
	8.20E-03
	0.11
	(UPME 2023)

	Irrigation 

	Irrigation
	m3
	3.54E-01
	2.68E-01
	1.80E-01
	1.50E-01
	4.09E-01
	3.31E-01
	2.07E-01
	1.91E-01
	
	Calc

	CO2 Capture

	Photosynthetic rate
	kg/kg chili
	2.07E-02
	1.68E-02
	2.05E-02
	1.88E-02
	2.21E-02
	1.79E-02
	2.15E-02
	1.98E-02
	
	(Sui et al. 2006)

	Applied biochar*
	kg/kg chili
	8.81E-01
	
	1.12E+00
	
	1.02E+00
	
	1.29E+00
	
	
	(Eggleston et al. 2006; Woolf et al. 2010; Lehmann and Joseph 2015)

	Low-Tech Greenhouse

	Plastic
	kg/kg chili
	2.06E-04
	1.56E-04
	2.62E-04
	2.19E-04
	
	
	
	
	
	Calc

	Wood
	kg/kg chili
	2.48E-05
	1.88E-05
	3.15E-05
	2.63E-05
	
	
	
	
	
	Calc

	Metalic elements (screws, nuts, washers, wire and turnbuckles)
	kg/kg chili
	1.44E-04
	1.09E-04
	1.83E-04
	1.53E-04
	
	
	
	
	
	Calc

	Irrigation system

	Hose
	kg/kg chili
	1.74E-04
	1.31E-04
	2.20E-04
	1.84E-04
	2.00E-04
	1.62E-04
	2.54E-04
	2.34E-04
	
	Calc

	Irrigation drippers
	kg/kg chili
	2.38E-04
	1.80E-04
	3.02E-04
	2.53E-04
	2.75E-04
	2.22E-04
	3.48E-04
	3.22E-04
	
	Calc

	Valves
	kg/kg chili
	6.45E-06
	4.88E-06
	8.18E-06
	6.84E-06
	7.44E-06
	6.02E-06
	9.44E-06
	8.71E-06
	
	Calc

	Other elements (T-joint, elbow, rubber saddle, connector, male adapter, nail with head, guadua cans, staples, harvester's rope)
	kg/kg chili
	2.86E-04
	2.17E-04
	3.63E-04
	3.04E-04
	3.30E-04
	2.67E-04
	4.19E-04
	3.87E-04
	
	Calc

	Outputs
	
	
	
	
	
	
	
	
	
	
	

	Ammonia (air)
	kg/kg chili
	3.12E-03
	2.81E-06
	3.96E-03
	3.93E-06
	3.60E-03
	3.46E-06
	1.97E-06
	4.59E-03
	
	(Rodríguez et al. 2020)

	Phosphorous (water)
	kg/kg chili
	4.82E-07
	2.06E-06
	6.11E-07
	2.88E-06
	5.56E-07
	2.93E-04
	7.05E-07
	1.82E-05
	
	(Rodríguez et al. 2020)

	Potassium (water)
	kg/kg chili
	6.59E-07
	1.37E-05
	8.37E-07
	1.92E-05
	7.61E-07
	3.95E-06
	9.65E-07
	1.22E-04
	
	(Rodríguez et al. 2020)

	Calcium (water)
	kg/kg chili
	1.10E-07
	3.81E-07
	1.39E-07
	5.34E-07
	1.27E-07
	2.48E-07
	1.60E-07
	3.40E-06
	
	(Rodríguez et al. 2020)

	Calcium (soil)
	kg/kg chili
	1.64E-07
	5.72E-07
	2.09E-07
	8.01E-07
	1.90E-07
	3.73E-07
	2.41E-07
	5.10E-06
	
	(Rodríguez et al. 2020)

	Magnesium (water)
	kg/kg chili
	2.53E-09
	4.96E-09
	3.20E-09
	6.95E-09
	2.91E-09
	3.85E-09
	3.70E-09
	4.36E-08
	
	(Rodríguez et al. 2020)

	Magnesium (soil)
	kg/kg chili
	3.79E-09
	7.44E-09
	4.81E-09
	1.04E-08
	4.37E-09
	5.77E-09
	5.54E-09
	6.54E-08
	
	(Rodríguez et al. 2020)

	Carbon dioxide (air)
	kg/kg chili
	4.26E-02
	3.17E-02
	5.273-02
	4.33E-02
	4.91E-02
	4.16E-02
	6.08E-02
	5.51E-02
	
	Calc

	Postharvest residues
organic waste 
	kg/kg chili
	4.63E-01
	4.63E-01
	4.63E-01
	4.63E-01
	4.63E-01
	4.63E-01
	4.63E-01
	4.63E-01
	
	Calc

	*Modeled as waste with zero upstream burden (cut-off approach)
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