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Specifications Table

Subject

Specific subject area
Type of data

How the data were
acquired

Data format

Description of data
collection

Data source location

Agricultural Science

Environmental Science

Agricultural Economics

Environmental engineering

Tables in Excel files

R project including the abovementioned code scripts and folder structure

Data gathered from Spanish official statistics from 2010 to 2017, specialised literature.

Unit impacts from the unit processes estimated in GaBi software v10.6.1.35

Original R code developed to estimate the environmental impacts of representative
agricultural production in Spain at a NUTS 2 level.

Raw data: xlIsx

Processed (data conversion and data enrichment, network calculation): (xIsx)

Code: R files, R project file

The collected data correspond to the parameters needed to estimate the resource
consumption and environmental emissions of the main farming activities. Specifically, we
collected data on material consumption and emissions from infrastructure building and
management, fertiliser and pesticide production, on-field fertiliser and pesticide emissions,
fuel consumption from machinery use, and irrigation. These data, together with the
environmental impacts of the unit processes (e.g. electricity mix, production of agricultural
inputs) are used to assess the environmental impacts from a data panel of reference
holdings at the main Spanish NUTS 2. The data were compiled in a set of Excel sheets and
subsequently operated on (tidying, transforming, visualisation and modelling operations) by
developing a set of scripts using R programming language and RStudio interface.

Raw data were extracted from the sources listed below. In the “Data description” section,
these sources are related to the corresponding raw data of each excel file.

.

Agriculture, Ecosystems & Environment Journal,
https://doi.org/10.1016/].AGEE.2016.10.006

Department of Agriculture of the United State of America (USDA), https://www.usda.gov/
European Environmental Agency (EEA), https://www.eea.europa.eu/

European Soil Data Centre (ESDAC), https://esdac.jrc.ec.europa.eu/

Eurostat, https://ec.europa.eu/eurostat/web/main/home

Food and Agriculture Organization of the United Nations, https://www.fao.org/home/en
GaBi software, https://sphera.com/

INE-Instituto Nacional de Estadisticas (Spanish National institute of statistics),
https://www.ine.es/en/index.htm

International Journal of Life Cycle Assessment, https://doi.org/10.1007/s11367-013-0607-z
Intergovernmental Panel on Climate Change (IPCC), https://www.ipcc.ch/

Journal of Cleaner Production, https://doi.org/10.1016/JJCLEPR0O.2020.121656
Environmental Science & Technology Journal,

MAPA-Ministerio de Agricultura, Pesca y Alimentacién (Spanish Ministry of Agriculture,
Fisheries and Food), https://www.mapa.gob.es/es/

MITECO-Ministerio para la Transicion Ecolégica y el Reto Demogréfico (Spanish Ministry
for the Ecological Transition and Demographic Challenge), https://www.miteco.gob.es/en/
Nutrient Cycling in Agroecosystems Journal, https://doi.org/10.1007/S10705-006-9000-7
PestLCI Consensus, https://pestlciweb.man.dtu.dk/

SIAR-Sistema de Informacién Agroclimatica para el Regadio (Spanish Agricultural
INformation System for Irrigation),
https://eportal.mapa.gob.es/websiar/NecesidadesHidricas.aspx

.

.

.

.

USEtox software, https://usetox.org/
WULCA working group, https://wulca-waterlca.org/

(continued on next page)
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Data accessibility Repository name: Mendeley Data
Data identification number: [1] 10.17632/dd49c8y2cc.2
Direct URL to data: https://data.mendeley.com/datasets/dd49c8y2cc
Related research N. Sinisterra-Solis, N. Sanjuan, ]J. Ribal, V. Estruch, G. Clemente, An approach to regionalise
article the life cycle inventories of Spanish agriculture: Monitoring the environmental impacts of
orange and tomato crops, Science of The Total Environment. 856 (2023) 158909.
https://doi.org/10.1016/J.SCITOTENV.2022.158909.

Value of the Data

« This dataset provides a comprehensive approach to assess the environmental impacts of
the main agricultural commodities corresponding to reference holdings at the Spanish
NUTS 2 level.

» The dataset can be relevant for researchers and decision-makers who want to study the
environmental impacts of the farming stage of agricultural commodities.

» The dataset can be used as secondary information source for other studies, and to assess
the environmental impacts of the farming stage of agri-food products at the NUTS 2 level
in Spain.

» The R script can be adapted to assess the environmental impacts of the farming stage in
other regions or countries.

Objective

This dataset was generated to provide the input data and the computational code to estimate
the environmental impact of representative agricultural production in Spain at a NUTS 2 level.
The methodology has been applied to monitor the environmental impacts of orange and tomato
crops [2].

1. Data Description
1.1. Excel files

The input data collected to develop the life cycle inventory data to assess the environmental
impacts of the reference holdings were gathered in 21 excel files, which are described below.
Dbi1_ECREA: This dataset gathers information from the annual studies on costs and incomes
of agricultural holdings of the Spanish Ministry of Agriculture, Fisheries and Food, also known
by their acronym in Spanish ECREA. ECREA is a type of report of the Spanish farm accoun-
tancy data network (from now on ECREA-FADN). Dbi1_ECREA refers to 26 ECREA-FADN reports,
available on 22 April 2022 [3]. The data file provides information of a set of reference holdings
at the NUTS 2 level in Spain sampled in the ECREA-FADN reports considering different crops
(e.g. tomato, orange, olive, etc.) and farm systems (greenhouse, open-field irrigated or open-
field rainfed) in the years 2010 to 2017; specifically, the yield (kg-ha=1), the average surface of
the holdings (ha-holding=!), expenses on fertilisers and fuel (€-ha~!), and macronutrients sup-
plied (kg macronutrient-ha=1) are complied . Data corresponding to orange and tomato refer-
ences holdings are provided in the supplementary material (SM-1) of the related research arti-
cle [2]; therefore, to estimate life cycle inventory and the environmental impacts of orange and
tomato reference holdings, this data should be taken from SM-1 of [2] and should be included
in the corresponding cells of this file (Dbi1_ECREA) before running the R code. The columns
“Id_holding” and “Id_holding_yr” are added as identification variables of the reference holdings
and the corresponding year, respectively; whereas, “Key1”, “Key2” and “Key3” are added as key
variables that help to relate this dataset with others. The dataset has been filtered to show only
the data for tomato and orange reference holdings, which are the object of the case study [1].
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Macronutrient data for some reference holdings in some years were not reported in the corre-
sponding ECREA-FADN report. Therefore, these data are imputed (Table 1) by applying a rule of
three, based on the yield . The data imputed are calculated in the Excel file.
Dbi2_subnational_WS: subnational water scarcity characterisation factors (m3 world eq..m3 of
water consumed in agriculture~!) for Spanish NUTS 2 from [4].

Dbi3_unit_impact: environmental impact scores of the background unit processes and charac-
terisation factors of the on-field emissions from fertilisers used to evaluate the environmental
impacts of the reference holdings. Original data are taken from Ecoinvent v3.8 [5] and GaBi DB
[6,7] databases, by using GaBi software [8]. To avoid copyright issues, the original values were
replaced by 1 (non-real value); therefore, to replicate the estimation of the environmental im-
pacts, those values should be replaced by the real ones by accessing the databases mentioned
above.

Dbi4_input_infrastructure: material for building the greenhouse [9] and irrigation systems [10,11],
and electricity consumption (kWh-ha=1) to operate the vents of the greenhouse system [11].
Dbi5_fertiliser_product: data on the purchase value of the fertiliser products (€-kg~1), without in-
direct tax, available in Spain in the years 2010 to 2017 [12,13] and their respective macronutrient
content (kg of macronutrient - kg of fertiliser ~1) [14].

Dbi6_pest_dose: data on the dose of pesticide products used on different crops (kg of active
substance-ha=!) and surface areas (ha) with at least one application per year [15]. In addition,
available USEtox characterisation factors (CFs), both recommended and interim, were complied
for the midpoint human toxicity (total, cancer and non-cancer) and freshwater ecotoxicity im-
pacts of the active substances [16,17].

Dbi7_fertiliser_ef: data on on-field emission factors (EF) to air from the application of nitrogen
fertilisers. Specifically, Tier 2 EF for ammonia (NH3) [18,19], Tier 1 EF for nitrogen oxides (NOx)
[19,20], Tier 2 EF for direct nitrous oxide (N,O) [21] and Tier 1 EF for indirect N;O from NHj
volatilisation and NOs;~ leaching [22] are shown.

Dbi8_n_and_p_balances1: data on supply of nitrogen and phosphorus and their balance at the
end of 2016 for different crops at the Spanish NUTS 2 level [23,24].

Dbi9_n_and_p_balances2: data on the total supply of nitrogen and phosphorus in Spanish agri-
culture and their balances from 2010 to 2017 [25,26].

Dbi10_pestl_consensus_sim: results of primary pesticide distribution to air, soil and crop for a set
of crops, modelled with PestLCI Consensus v1.0 [27] and considering the different settings of the
technological input parameters for each crop in Spanish agriculture.

Dbill_land_surface: annual time series (from 2010 to 2017) of the total, agricultural and fresh-
water surface area (ha) of the Spanish NUTS 2 [28].

Dbi12_pest_CF_recipe: ReCiPe CFs for the midpoint human toxicity (total, cancer and non-cancer)
and freshwater ecotoxicity for the on-field emissions of the active substances and considering
the three-time perspectives of the impacts, namely individualist, hierarchist and egalitarian [8].
Dbii3_fuel_for_machinery: monthly time series (2010 to 2017) of the purchase value of type B
diesel at a the Spanish NUTS 2 [29].

Dbi14_surface_irrigated: annual time series (2010 to 2017) of agricultural surface area (ha) irri-
gated by furrow, sprinkler and drip methods at the Spanish NUTS 2 [28].
Dbi15_water_source_and_use: annual time series (2000 to 2017) of the quantity of water (m3)
irrigated by furrow, sprinkler and drip methods, as well as groundwater, surface water and other
types of freshwater (reclaimed and desalinated) available at the Spanish NUTS 2 [30,31].
Dbi16_ECREA_sample: Contribution of NUTS3 to the number of holdings surveyed in the ECREAs
for each crop at the Spanish NUTS 2 [3].

Dbi17_NUTS: Name of the NUTS 2 considered in ECREA-FADN reports and their respective NUTS
3[32].

Dbi18_water_irri1: data on sowing and harvesting dates of the most representative crops of
the NUTS 3 in the ECREA-FADN sample [33]. Dichotomous variables were created for the sow-
ing and harvesting date, where 1 means that the respective month is part of the crop season,
otherwise, it is 0. The dataset also provides information on the minimum and maximum rooting
depth (m) and soil water depletion fraction (dimensionless) for the different crops [34].
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Table 1

Reference holdings in which macronutrient data were imputed.
Crop System Year NUTS 2
Almond Irrigated open field 2015 Comunidad Valenciana
Almond Irrigated open field 2016 Comunidad Valenciana
Almond Irrigated open field 2017 Comunidad Valenciana
Almond Rainfed open field 2016 Aragén
Almond Rainfed open field 2017 Aragén
Almond Rainfed open field 2013 Castilla-La Mancha
Almond Rainfed open field 2017 Castilla-La Mancha
Almond Rainfed open field 2016 Regién de Murcia
Almond Rainfed open field 2017 Regién de Murcia
Almond Rainfed open field 2016 Comunidad Valenciana
Almond Rainfed open field 2017 Comunidad Valenciana
Apple Irrigated open field 2016 Aragén
Apple Irrigated open field 2017 Aragén
Apricot Irrigated open field 2016 Region de Murcia
Apricot Irrigated open field 2017 Regién de Murcia
Persimon Irrigated open field 2016 Comunidad Valenciana
Persimon Irrigated open field 2017 Comunidad Valenciana
Lemon Irrigated open field 2016 Regién de Murcia
Lemon Irrigated open field 2017 Regién de Murcia
Lemon Irrigated open field 2016 Comunidad Valenciana
Lemon Irrigated open field 2017 Comunidad Valenciana
Mandarin Irrigated open field 2016 Comunidad Valenciana
Mandarin Irrigated open field 2017 Comunidad Valenciana
Nectarine Irrigated open field 2016 Aragén
Nectarine Irrigated open field 2017 Aragén
Nectarine Irrigated open field 2016 Extremadura
Nectarine Irrigated open field 2017 Extremadura
Nectarine Irrigated open field 2016 Regién de Murcia
Nectarine Irrigated open field 2017 Regién de Murcia
Nectarine Irrigated open field 2016 Comunidad Valenciana
Nectarine Irrigated open field 2017 Comunidad Valenciana
Orange* Irrigated open field 2016 Andalucia
Orange Irrigated open field 2017 Andalucia
Orange Irrigated open field 2016 Region de Murcia
Orange Irrigated open field 2017 Regién de Murcia
Orange Irrigated open field 2016 Comunidad Valenciana
Orange Irrigated open field 2017 Comunidad Valenciana
Peach Irrigated open field 2016 Aragén
Peach Irrigated open field 2017 Aragén
Peach Irrigated open field 2016 Extremadura
Peach Irrigated open field 2017 Extremadura
Peach Irrigated open field 2016 Regién de Murcia
Peach Irrigated open field 2017 Regién de Murcia
Peach Irrigated open field 2016 Comunidad Valenciana
Peach Irrigated open field 2017 Comunidad Valenciana
Pear Irrigated open field 2016 Aragén
Pear Irrigated open field 2017 Aragén
Pear Irrigated open field 2016 Regién de Murcia
Plum Irrigated open field 2016 Extremadura
Plum Irrigated open field 2017 Extremadura
Plum Irrigated open field 2016 Regién de Murcia
Plum Irrigated open field 2017 Regién de Murcia
Alfalfa Irrigated open field 2016 Aragén
Alfalfa Irrigated open field 2016 Castilla y Ledén
Alfalfa Rainfed open field 2016 Castilla y Le6n
Barley Irrigated open field 2016 Aragén
Barley Irrigated open field 2016 Castilla y Le6n
Barley Irrigated open field 2016 Castilla-La Mancha
Barley Rainfed open field 2016 Aragén
Barley Rainfed open field 2016 Castilla y Le6n
Barley Rainfed open field 2016 Castilla-La Mancha

(continued on next page)
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Crop System Year NUTS 2

Barley Rainfed open field 2016 Extremadura
Sugar beet Irrigated open field 2016 Andalucia

Sugar beet Irrigated open field 2016 Castilla y Le6n
Corn Irrigated open field 2016 Andalucia

Corn Irrigated open field 2016 Castilla y Le6n
Corn Irrigated open field 2016 Extremadura
Dried peas Rainfed open field 2010 Aragén

Dried peas Rainfed open field 2016 Aragén

Dried peas Rainfed open field 2012 Castilla y Leén
Dried peas Rainfed open field 2016 Castilla y Leén
Dried peas Rainfed open field 2016 Castilla-La Mancha
Durum wheat Irrigated open field 2016 Aragén

Durum wheat Rainfed open field 2016 Andalucia

Durum wheat Rainfed open field 2016 Aragén

Fodder corn Irrigated open field 2016 Castilla y Le6n
Forage vetch Rainfed open field 2016 Castilla y Leén
Lentils Rainfed open field 2016 Castilla y Leén
Oat Rainfed open field 2016 Andalucia

Oat Rainfed open field 2016 Castilla y Leén
Oat Rainfed open field 2016 Castilla-La Mancha
Oat Rainfed open field 2016 Extremadura
Rapeseed Irrigated open field 2016 Castilla y Leén
Rapeseed Rainfed open field 2016 Castilla y Le6n
Ryegrass Irrigated open field 2016 Aragén

Rice Irrigated open field 2016 Andalucia

Rice Irrigated open field 2016 Extremadura

Rye Rainfed open field 2016 Aragén

Rye Rainfed open field 2016 Castilla y Le6n
Sunflower Irrigated open field 2016 Castilla y Leén
Sunflower Rainfed open field 2016 Andalucia
Sunflower Rainfed open field 2013 Castilla y Le6n
Sunflower Rainfed open field 2014 Castilla y Leén
Sunflower Rainfed open field 2016 Castilla y Le6n
Sunflower Rainfed open field 2016 Castilla-La Mancha
Soft wheat Irrigated open field 2016 Aragén

Soft wheat Irrigated open field 2016 Castilla y Leén
Soft wheat Irrigated open field 2016 Extremadura

Soft wheat Rainfed open field 2016 Andalucia

Soft wheat Rainfed open field 2016 Aragén

Soft wheat Rainfed open field 2016 Castilla y Leén
Soft wheat Rainfed open field 2016 Castilla-La Mancha
Soft wheat Rainfed open field 2016 Extremadura
Triticale Rainfed open field 2016 Castilla-La Mancha
Olive for oil Irrigated open field 2016 Andalucia

Olive for oil Irrigated open field 2017 Andalucia

Olive for oil Irrigated open field 2016 Aragén

Olive fot oil Irrigated open field 2017 Aragén

Olive for oil Irrigated open field 2016 Castilla-La Mancha
Olive for oil Irrigated open field 2017 Castilla-La Mancha
Olive for oil Irrigated open field 2016 Extremadura

Olive for oil Irrigated open field 2017 Extremadura

Olive for oil Rainfed open field 2016 Andalucia

Olive for oil Rainfed open field 2017 Andalucia

Olive for oil Rainfed open field 2016 Aragén

Olive for oil Rainfed open field 2017 Aragén

Olive for oil Rainfed open field 2016 Castilla-La Mancha
Olive for oil Rainfed open field 2017 Castilla-La Mancha
Olive for oil Rainfed open field 2016 Extremadura

Olive for oil Rainfed open field 2017 Extremadura

Olive Irrigated open field 2016 Andalucia

(continued on next page)
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Table 1 (continued)

Crop System Year NUTS 2

Olive Irrigated open field 2017 Andalucia

Olive Rainfed open field 2016 Andalucia

Olive Rainfed open field 2017 Andalucia

Olive Rainfed open field 2016 Extremadura

Olive Rainfed open field 2017 Extremadura
Artichoke Irrigated open field 2016 Region de Murcia
Broccoli Irrigated open field 2016 Regién de Murcia
Cantaloupe Irrigated greenhouse 2015 Andalucia

Cantaloupe Irrigated open field 2016 Castilla-La Mancha
Cantaloupe Irrigated open field 2016 Regién de Murcia
Celery Irrigated open field 2016 Comunidad Valenciana
Chard Irrigated greenhouse 2016 Comunidad Valenciana
Cucumber Irrigated greenhouse 2015 Andalucia

Cucumber Irrigated greenhouse 2016 Andalucia

Lettuce Irrigated open field 2016 Regién de Murcia
Onion Irrigated open field 2016 Castilla-La Mancha
Onion Irrigated open field 2016 Comunidad Valenciana
Pepper Irrigated greenhouse 2015 Andalucia

Pepper Irrigated greenhouse 2016 Andalucia

Pepper Irrigated greenhouse 2016 Regién de Murcia
Pepper Irrigated greenhouse 2016 Comunidad Valenciana
Pepper for paprika Irrigated open field 2016 Extremadura

Extra early potato Irrigated greenhouse 2016 Comunidad Valenciana
Extra early potato Irrigated open field 2016 Comunidad Valenciana
Mid-season potato Irrigated open field 2016 Castilla y Le6n
Strawberry Irrigated greenhouse 2015 Andalucia

Strawberry Irrigated greenhouse 2016 Andalucia

Tomato industry Irrigated open field 2016 Andalucia

Tomato industry Irrigated open field 2016 Extremadura

Tomato Irrigated greenhouse 2015 Andalucia

Tomato Irrigated greenhouse 2016 Andalucia

Tomato Irrigated greenhouse 2015 Regién de Murcia
Tomato Irrigated greenhouse 2016 Regién de Murcia
Tomato Irrigated greenhouse 2016 Comunidad Valenciana
Watermelon Irrigated greenhouse 2015 Andalucia

Watermelon Irrigated greenhouse 2016 Andalucia
Watermelon Irrigated open field 2010 Andalucia

Watermelon Irrigated open field 2015 Andalucia

Watermelon Irrigated open field 2016 Andalucia

Watermelon Irrigated open field 2016 Castilla-La Mancha
Watermelon Irrigated open field 2016 Regién de Murcia
Watermelon Irrigated open field 2016 Comunidad Valenciana
Courgette Irrigated greenhouse 2015 Andalucia

Courgette Irrigated greenhouse 2016 Andalucia

Wine grape Irrigated open field 2016 Andalucia

Wine grape Irrigated open field 2017 Andalucia

Wine grape Irrigated open field 2016 Castilla-La Mancha
Wine grape Irrigated open field 2017 Castilla-La Mancha
Wine grape Rainfed open field 2016 Aragén

Wine grape Rainfed open field 2017 Aragén

Wine grape Rainfed open field 2016 Castilla y Le6n

Wine grape Rainfed open field 2017 Castilla y Le6n

Wine grape Rainfed open field 2016 Castilla-La Mancha
Wine grape Rainfed open field 2017 Castilla-La Mancha
Wine grape Rainfed open field 2016 Extremadura

Wine grape Rainfed open field 2017 Extremadura
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Dbi19_water_irri2_soil: data on the composition of a sample of soil (clay, sand and silt content) at
the Spanish NUTS 3, obtained from Lucas Topsoil 2015 DB [35,36]. By using “Soil water charac-
teristics” software v6.02 [37], those soil composition data were used to define the class texture
of the soil (e.g. loam, sandy loam, clay, etc.) and its respective available water was estimated
(mm).
Dbi20_water_irri3_Eto: monthly time series (from 2010 to 2017) of precipitation and reference
evapotranspiration in the NUTS 3 considered in the ECREA-FADN sample. To gather these data,
four weather stations were selected randomly in each NUTS 3. For Avila (one of the NUTS 3 of
Castilla y Le6n), due to data limitations, only three weather stations were considered [38].
Dbi21_water_irri4_Kc: values of the crop evapotranspiration coefficients for different crops (di-
mensionless). Data were obtained from the monthly time series (2010-2017) reported by the
weather stations referenced in Dbi20_water_irri3_Eto [38]. A variable was created to count the
number of times that each value appears in the time series.

1.2. R objects

R scripts were developed to estimate the environmental impacts from the reference holdings
studied, using as functional unit (FU) 1 kilogram of commercial product from each reference
holding. The code was developed through nine scripts and the setup R file. The scripts include
an explanation of the detailed procedure; however, a brief description is made below.

SRO_library: this script calls the extra packages that, together with R base functions, run the
code. In addition, it creates the paths of the R project (Project_path) and the input data files
(InputData_path).

SR1_base_script: code that calls the transversal input datasets to be used in the other scripts,
such as “Dbi1_ECREA”, “Dbi2_subnational_WS”, and “Dbi3_unit_impact” files, and creates two
more parameters, “n_simulation”, which represents the number of simulations considered when
developing the estimations, and “Diesel_density”, which indicates the density of the diesel fuel.
Through this script, tidying and transformation operations are applied to obtain suitable “ECREA”
and “unit_process_impacts” Tibble objects to be related to the other scripts.

SR2_infrastructure: code to estimate the inventory data and environmental impacts ofthe
greenhouse and the irrigation system infrastructure (e.g. plastics, steel, etc.), and managing the
greenhouse (electricity consumption to operate the vents for greenhouse crops) of each refer-
ence holding.

SR3_fertiliser_consumption: code to estimate the inventory data and environmental impacts
from the production of the fertilisers consumed in each reference holding.

SR4_pesticide_consumption: code to estimate the inventory data and environmental impacts
from the production of the pesticide active substances consumed in each reference holding.

SR5_on_field_emissions: code to estimate the inventory data (on-field emissions) and environ-
mental impacts from the application of fertiliser and pesticide products. In particular, emissions
from fertiliser (NH3, NOy, N0, NO3~ and PO43~) and pesticide application were calculated.
SR6_machinery_use: code to estimate the inventory data and environmental impacts from ma-
chinery use, particularly from the fuel consumption, in on-field operations, except those from
irrigation.

SR7_irrigation: code to estimate the inventory data and environmental impacts from irrigation,
taking into account water and energy consumption.

SR8_impacts_agg: code to join the environmental impacts estimated to the other scripts.

2. Experimental Design, Materials and Methods

From the ECREA-FADN reports, a reference dataset was created (Dbi1_ECREA) in which the
reference holdings studied were defined. Additional information, as specific as possible, from
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other secondary sources, was gathered to develop the life cycle inventory data to assess the en-
vironmental impacts of the reference holdings. This analysis is restricted to the farming stage,
and boundaries are, thus, set at the farm gate including all the relevant stages: material con-
sumption and emissions from infrastructure building and management, fertiliser and pesticide
production, on-field fertiliser and pesticide emissions, fuel consumption from machinery use,
and irrigation. Most of the collated data were compiled in Excel files; only some parameters for
the estimation of energy for irrigation were included directly in the R code. By and large, in the
R code, functions such as filter, select, join, summarise, simulate, etc., were applied to obtain the
inventory data and the environmental impact scores of the reference holdings from the input
data. For a correct code execution, file names and variable names should be kept as defined in
the data files and R scripts. The file location and folder structure should remain the same, too.

2.1. Software
Name Type Source
“R” version 4.1.4 Programming language [39]
“RStudio” version 2022.2.3.492 Programming interface [40]
“Tidyverse” version 1.3.1 Package [41]
“OpenxIsx” version 4.2.4 Package [42]
“Linprog” version 0.9-2 Package [43]
“Triangle” version 0.12 Package [44]
“Feather” version 0.3.5 Package [45]
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