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ABSTRACT 
The lack of representative data is one of the most important issues arising 
for Life Cycle Assessment (LCA) studies focused on the agri-food sector. 
Indeed, agricultural processes are strongly influenced by technological, bi-
ological, and environmental factors depending on the geographical context 
in which the practices are implemented. Furthermore, when primary data 
are not available, the LCA practitioner shall use secondary data through 
the international scientific literature and databases that should be represen-
tative of the investigated system as far as possible. Despite this, the use of 
secondary data from not regionalised sources may result in missing such 
representativeness as well as the “true” inventory that reports site-specific 
data. In this context, the aim of this study is to propose regionalised inven-
tory data, based on secondary sources, related to olives production in Italy. 
Datasets are referred to 19 Italian Regions and are built starting from the 
olive yield per ha per each region, as well as using national statistical data, 
scientific literature, and integrated production regulations. The importance 
of using such data for implementing LCA studies to evaluate olive produc-
tion and related derivates has been confirmed through descriptive statistical 
analysis, by which high variability in terms of input and output among the 
different Regions has emerged. 
This study is part of the research project “Promoting Agri-Food Sustain-
ability: Development of an Italian LCI Database of Agri-Food Products 
(ILCIDAF)” (PRIN – Progetti di Ricerca di Interesse Nazionale 2017- Prot. 
2017EC9WF2, sector ERC SH2, Linea C – funded by the Ministry of 
University and Research). 
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KEYWORDS: Life Cycle Assessment, inventory data, ILCIDAF, agri-food, 
olive, regionalised data 
 
 
1 Introduction  
 

During the last decades, the Life Cycle Assessment (LCA) method 
has been widely adopted by academics for assessing the environmental im-
pacts caused by the agrifood sector (Bessou et al., 2013). The increasing 
use of the LCA method is mainly due to the need to identify environmen-
tally friendly solutions aimed at reducing resource use while increasing pro-
duction performances, as well as at achieving carbon neutrality, which is 
currently challenging, in the sector (Notarnicola et al., 2017; Acampora et 
al., 2023). Indeed, the agrifood sector is responsible for about 16 billion 
tons of carbon dioxide equivalent (CO2eq) per year, contributing about 
31% to the global anthropogenic greenhouse gasses (GHG) emission. These 
impacts mainly occur during the agricultural and transformation phases 
(FAO, 2022). Among the various agrifood productions, olives and olive oil 
are considered one of the most important supply chains in the Mediter-
ranean countries, in terms of economic value, production volumes, and 
cultivation practices (Fernández-Lobato et al., 2021; Dahdouh et al., 2023). 
The European Union contributes 67% to the world’s production of olive 
oil, being the leading producer worldwide. In particular, Spain and Italy 
represent the main EU countries in terms of olive oil production, respec-
tively contributing for 66% and 15%, followed by Greece (13%) and Por-
tugal (5%) (European Commission, 2020). But, despite their importance, 
olives and olive oil are also responsible for high environmental impacts (Ba-
nias et al., 2017). In this regard, the LCA method has been widely adopted 
for assessing the environmental performance of olive oil, considering all 
the phases among its life cycle. According to Rapa et al. (2022), most of 
these studies adopted secondary data, coming from commercial databases 
for building the Life Cycle Inventory (LCI). In particular, among the var-
ious available commercial LCA databases, the Ecoinvent is the most 
adopted in LCA studies concerning olive oil productions, specifically re-
ferring to analysis in which the geographical area is related to the Italian 
boundaries (Mondello et al., 2022). In this context, despite the LCA being 
considered “not-site specific” (Udo de Haes, 2006), there is a common con-
sensus among practitioners about the need for data that should be site-spe-
cific and thus as much as possible representative of the investigated system 
(Frischknecht et al., 2018). This is particularly true for the agrifood sector 
and, in particular, for olive oil, since its production activities, specifically 
the agricultural ones, are characterized by high variability in terms of tech-
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nological, biological, and environmental factors, that are strongly connected 
to the geographical boundaries (Liliane and Charles, 2020).  

Regarding the use of secondary data from databases, the ILCD Hand-
book (JRC-IES, 2010) points out that datasets from databases should be ac-
curate, precise, and complete for the investigated system. In addition, the 
handbook states that, when the LCI phase is carried out, the datasets related 
to a specific geographical area may be adapted for another one only if these 
data are appropriate and representative of the analysed technology. In the spe-
cific context of olives and olive oil, Notarnicola et al. (2022) highlighted that 
the Ecoinvent database includes four datasets directly related to olive produc-
tion, and only one is referred to the Italian context, including data related to 
70 inputs and outputs. Despite this, the study also pointed out that, among 
these inputs and outputs, only four data are really representative of the Italian 
boundaries. The use of such secondary data may result in biases in the LCI as 
well as in increasing the uncertainty of the LCA outcomes. Thus, there is a 
need for appropriate, representative, and regionalized datasets that are able to 
capture the intrinsic and extrinsic characteristics of the investigated agrifood 
system. In this context, the project “Promoting Agri-Food Sustainability: De-
velopment of an Italian LCI Database of Agri-Food Products (ILCIDAF)” 
[PRIN – Progetti di Ricerca di Interesse Nazionale 2017- Prot. 2017EC9WF2, 
settore ERC SH2, Linea C – funded by the Ministry of University and Re-
search] has the scope of developing and providing LCIs for four Italian agri-
food products, i.e., olive oil, citrus, wine, and grain products.  

The goal of this study is to propose regionalized datasets related to 
olives production in Italy, also highlighting the methodological approach 
applied starting from secondary sources. In addition, a descriptive statistical 
analysis is carried out in order to point out the importance of using region-
alized data, by highlighting the degree of variability in terms of input and 
output among the different Italian Regions. 
 
 
2 Methodology 
 

In this section, the methodology used for developing the regional in-
ventories related to olive production in Italy, as well as the descriptive statis-
tical analysis are described. In particular, the datasets are related to 19 Regions, 
excluding Valle d’Aosta for which the data needed for building the related 
LCI are not available. Furthermore, data are normalized to 1 ha of olive yield. 

 
2.1 Development of regional inventories 
Figure 1 describes the methodological steps adopted for developing 

the Italian regional LCIs related to olive production. Specifically, three main 
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steps have been considered: 1) calculation of olive yields; 2) estimation of 
main inputs; and 3) quantification of direct emissions.  
 

 
 

Figure 1 – Illustration depicting the process of creating inventory datasets 
 

The first step involves calculating olive yields for different Italian 
regions. This requires utilizing the statistical database provided by the Na-
tional Institute of Statistics (ISTAT, 2021). In relation to the olive oil supply 
chain, this database provides information about olives produced by each 
region and their related cultivated area for olive growing, and olive oil pro-
duced. By dividing the olives produced (in kilograms or tons) by the cul-
tivated area (in hectares), the olive yields are calculated. This data is crucial 
for quantifying all inputs (e.g., fertilizer, pesticides, etc.) and then related 
outputs (e.g., emissions). To accommodate for fluctuations in olive pro-
duction over the years, the datasets are developed using multi-year data 
spanning from 2015 to 2020. 

The second step involves estimating the main inputs. Unlike the 
olive yield calculations, specific statistical data representing resource flows 
for processes such as fertilization, pesticide control, irrigation, and ancillary 
materials used for soil management, pruning, and harvesting were not iden-
tified. For these phases, data are estimated using scientific literature (Rib-
audo, 2017) and integrated production regulations (IPRs) (MASAF, 2021). 
The first document is an agricultural handbook that offers information on 
the average usage of general resources (such as materials, energy, and water) 
in specific Italian regions for established production procedures of distinct 
varieties of olive trees. From it, data related to ancillary materials (i.e., diesel 
and lubricant) and, if available, water and energy used for irrigation were 
selected. While the document also provides data on the types and amounts 
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of fertilizers and pesticides used, most of them and their quantities are no 
longer permitted by national legislation. For this reason, the data for these 
two types of inputs were estimated based on the IPRs specific to each region 
for standard integrated cultivation. Three types of synthetic fertilizers were 
selected for the datasets: nitrogen (N), phosphorus pentoxide (P2O5), and 
potassium oxide (K2O). As for pesticides, copper oxide, and mancozeb were 
selected. An exception to the input data was made for the transportation 
of both pesticides and fertilizers. In this case, it was estimated that the dis-
tance traveled for transportation is equivalent to the national average dis-
tance estimated for the transport of chemical substances, as reported in the 
EUROSTAT statistical database (EUROSTAT, 2021). All these input data 
were normalized to regional olive yield values. 

Afterward, the third final step involves estimating direct emissions 
associated with various agricultural inputs, including fertilizers, pesticides, 
and fuel combustion, as well as the output harvested (such as from the 
amounts of harvested olives) or losses due to natural phenomena (e.g., ero-
sion, leaching, etc.). For this purpose, various models sourced from the lit-
erature were applied, covering the following categories: 

– Emissions from fertilization: this category encompasses emissions 
released into the air and water resulting from the use of NPK fer-
tilizers. The emissions were calculated using the simplified 
method described by Zampori and Pant (2019) for estimating 
the emissions of dinitrogen monoxide (N2O), nitrogen oxides 
(NOx), ammonia (NH3), and nitrate (NO3-) due to the use of 
nitrogen fertilizers. Additionally, the SALCA-P emission models 
(Prasuhn, 2006) were employed to estimate phosphorus (P) emis-
sions to water resulting from the use of phosphorus fertilizers. 

– Emissions from pesticide control: this category encompasses emis-
sions into the air, water, and soil resulting from the application 
of the two pesticides. The emissions were calculated using the 
model proposed by Zampori and Pant (2019), which assumes 
that 90% of the active ingredient is absorbed into the ground, 
9% into the air, and 1% into the water. 

– Emissions from fuel combustion: this category encompasses emis-
sions released into the air because of burning fuel used as ancillary 
materials in machinery or tools (e.g., pneumatic scissors, etc.) for 
soil management, pruning, and harvesting processes. The emis-
sions were calculated using the model proposed by Nemecek and 
Kägi (2007) related to diesel consumption. 

– Emissions of heavy metals: this category encompasses emissions of 
seven heavy metals – Chromium (Cr), Cadmium (Cd), Lead 
(Pb), Nickel (Ni), Copper (Cu), Zinc (Zn), and Mercury (Hg) - 
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released into surface water, groundwater, and the soil. These emis-
sions result from both natural processes (erosion and leaching 
phenomena) and human activities (e.g., soil tillage, application 
of fertilizers and pesticides, harvesting of olives, etc.). The extent 
of these emissions is significantly influenced by the topography 
and climatic conditions of the studied regions. Therefore, the 
model proposed by Notarnicola et al. (2023) is utilized to esti-
mate the regionalized effects. 

 
2.2 Data analysis 
In line with the study’s aim, statistical calculations are employed to 

highlight the extent of variation in input and output across the different 
regional datasets. These calculations are then graphically represented, when-
ever possible, through plot boxes or reported in tables. Specifically, the 19 
datasets and 59 parameters are analyzed using the data analysis toolkit in 
MS Excel, with a focus on applying descriptive statistics. This toolkit com-
prises various tools for quantitatively summarizing data, computing mea-
sures of central tendency (such as Mean, Median, and Mode) and 
dispersion (including minimum and maximum values, range, standard de-
viation/variance, etc.) for a given dataset (Gudivada, 2017).  
 
 
3 Results and Discussion 
 

Table 1 and Table 2 report an example of inventories related to the 
cultivation of 1 ha of olives in Italian Regions, in terms of main inputs and 
direct emissions. In particular, data refer to the main Italian olive producers 
in 2022, i.e., Apulia, Calabria, and Sicily (ISTAT, 2022). The inventories 
related to the inputs are grouped by categories (e.g., fertilisers, pesticides, 
etc.) while data related to the direct emissions are reported considering the 
compartment to which the emissions are released. It is important to high-
light that the data related to the heavy metals’ emissions to soil shows a 
negative value (Table 2). This is due to the fact that the emissions to surface 
water and groundwater, in terms of leaching and erosion, are higher than 
the amount of heavy metals contained in the pesticides and fertilisers as 
input, causing a negative balance to soil. A first analysis of the regional in-
ventories obtained using secondary data permits highlighting a high vari-
ability in terms of data among the different Regions. In this regard, the 
differences between regions, in terms of inputs and outputs related to the 
production of olives, are further investigated through the descriptive sta-
tistical analysis. 
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Table 1 – Main inputs related to the cultivation of 1 ha olives field  
(regional data for the main Italian olive producers) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Category Name Unit Apulia Calabria Sicily

Fertilizer Nitrogen kg 29.11 28.71 26.27

Phosphorus pentoxide kg 12.13 34.18 10.95

Potassium oxide kg 29.11 61.52 26.27

Pesticides Copper kg 0.97 1.37 0.88

Mancozeb kg 0.61 0.85 0.55

Machinery  
and equipment

Diesel kg 32.19 45.45 32.57

Lubricant kg 0.61 0.86 0.62

Irrigation Water m3 406.42 573.78 411.12

Electricity kWh 215.03 303.58 217.52

Transport Pest. and fert. transport tkm 20.21 35.58 18.24
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Compartment Category Name Unit Apulia Calabria Sicily

Emissions  
to air

Fertilisers Dinitrogen  
monox.

kg 6.40E-01 6.32E-01 5.78E-01

Fertilisers Nitrogen  
oxides

kg 1.34E-01 1.33E-01 1.21E-01

Fertilisers Ammonia kg 3.49E+00 3.45E+00 3.15E+00

Pesticides Copper kg 8.73E-02 1.23E-01 7.88E-02

Pesticides Mancozeb kg 5.46E-02 7.69E-02 4.93E-02

Fuel Ammonia kg 6.44E-04 9.09E-04 6.51E-04

Fuel Benzene kg 2.35E-04 3.32E-04 2.38E-04

Fuel Benzo 
(a)pyrene)

kg 9.66E-10 1.36E-09 9.77E-10

Fuel Cadmium kg 3.22E-10 4.55E-10 3.26E-10

Fuel Carbon  
diox.,  
fossil

kg 1.00E+02 1.42E+02 1.02E+02

Fuel Carbon  
mon.,  
fossil

kg 1.75E-01 2.47E-01 1.77E-01

Fuel Chromium kg 1.61E-06 2.27E-06 1.63E-06

Fuel Copper kg 5.47E-05 7.73E-05 5.54E-05

Fuel NMVOC, kg 8.53E-02 1.20E-01 8.63E-02

Fuel Methane kg 4.15E-03 5.86E-03 4.20E-03

Fuel Nickel kg 2.25E-06 3.18E-06 2.28E-06

Fuel Nitrogen 
oxides

kg 1.35E+00 1.90E+00 1.36E+00

Fuel Dinitrogen  
monox.

kg 3.86E-03 5.45E-03 3.91E-03

Fuel Part. < 2.5  
um

kg 1.39E-01 1.96E-01 1.41E-01

Fuel Sulfur  
dioxide

kg 3.25E-02 4.59E-02 3.29E-02

Fuel Zinc kg 3.22E-05 4.55E-05 3.26E-05

Fuel Heat, waste MJ 1.46E+00 2.06E+00 1.48E+00
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Table 2 – Direct emissions related to the cultivation of 1 ha olives field  
(regional data for the main Italian olive producers) 

 
The results obtained through the descriptive statistical analysis per-

mit to point out whether there is variability among the data related to olive 
production for each Italian Region, and its magnitude. 

Emissions to 
water (surface 
water)

Heavy metal Cadmium kg 3.20E-05 6.85E-04 2.76E-04

Heavy metal Chromium kg 1.89E-02 4.97E-01 1.83E-01

Heavy metal Copper kg 4.05E-03 3.49E-01 4.06E-02

Heavy metal Mercury kg 1.54E-07 4.45E-05 3.61E-06

Heavy metal Nickel kg 1.00E-02 3.28E-01 7.64E-02

Heavy metal Lead kg 7.97E-04 1.82E-01 1.82E-02

Heavy metal Zinc kg 6.88E-03 6.46E-01 1.57E-01

Emissions to 
water 
(groundwa-
ter)

Heavy metal Cadmium kg 2.59E-04 1.56E-03 7.32E-05

Heavy metal Chromium kg 1.74E-02 2.08E-02 2.00E-02

Heavy metal Copper kg 1.18E-03 1.74E-02 7.83E-04

Heavy metal Mercury kg 2.15E-08 1.79E-07 6.51E-08

Heavy metal Lead kg 1.53E-04 7.59E-03 1.51E-04

Heavy metal Zinc kg 1.08E-03 4.39E-02 1.37E-03

Emissions to 
water (river, 
lake, etc

Fertilisers Nitrate kg 3.87E+01 3.82E+01 3.49E+01

Fertilisers Phosphorus kg 2.67E-01 7.52E-01 2.41E-01

Pesticides Copper kg 9.70E-03 1.37E-02 8.76E-03

Pesticides Mancozeb kg 6.06E-03 8.54E-03 5.47E-03

Emissions to 
soil

Heavy metal Cadmium kg 3.41E-04 -4.82E-04 2.21E-04

Heavy metal Chromium kg -2.63E-02 -4.92E-01 -1.94E-01

Heavy metal Copper kg -2.98E-03 -3.61E-01 -3.93E-02

Heavy metal Mercury kg 3.96E-06 -3.93E-05 5.18E-08

Heavy metal Nickel kg -8.06E-03 -3.23E-01 -7.46E-02

Heavy metal Lead kg 3.53E-05 -1.87E-01 -1.74E-02

Heavy metal Zinc kg 6.73E-03 -6.56E-01 -1.46E-01

Pesticides Copper kg 8.73E-01 1.23E+00 7.88E-01

Pesticides Mancozeb kg 5.46E-01 7.69E-01 4.93E-01
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Table 3 and Figure 2 report the statistical analysis related to the 
main inputs accounted for the regional datasets. The results show that a 
high variability exists, among the different Regions, for all the data used 
for developing the LCIs. In particular, the widest variability emerges for 
the electricity and water used for irrigation processes (table 3), for which 
the coefficient of variation is equal to 156.1%. This high variability is be-
cause the irrigation activities have been only considered for regions that are 
geographically located in areas with a low rainfall distribution, while, for 
the other ones, no inputs in terms of electricity and water have been calcu-
lated. Considering the regions for which the irrigation process has been ac-
counted, the maximum values are related to the Molise Region, for which 
the water and electricity inputs are respectively equal to 869.76 m3 per 
hectare (ha) and 460.18 kWh per ha. On the contrary, the Sardinia Region 
shows the minimum values for irrigation, respectively 187,81 m3 per ha of 
water, and 99.37 kWh per ha of electricity. Regarding the other inputs (fig-
ure 2), the statistical analysis points out that the coefficient of variation 
ranges from 0.50 for lubricant oil to 0.61 for K2O as fertiliser. As previously 
stated, it is important to underscore that the inputs are normalised to the 
regional olive yield values, thus lower amount of inputs is expected for those 
regions with a lower productive yield (e.g., Molise). 
 

 
 

Table 3 – Statistical analysis related to electricity and water inputs  
(data for 19 Italian Regions; reference unit: 1 ha olives 

 

Utilities (irrigation) Mean Standard  
deviation

Minimum  
value

Maximum  
value

Coefficient  
of variation

Water 164.76 257.13 0 869.76 1.56

Electricity 87.18 136.04 0 460.18 1.56
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Figure 2 – Descriptive statistical analysis of the main input for the cultivation 
of 1 ha olives field (data for 19 Italian Regions) 

 
The analysis of the direct emissions caused by fertilisers and pesti-

cides use also underscores a high variability among regions (Figure 3 and 
Table 4). Regarding fertilisers, the highest direct emissions to air are related 
to NH3, for which the minimum and maximum values among the Italian 
regions vary from 1 kg per ha to 10.85 kg per ha (the mean is equal to 4.17 
kg per ha). While, for the water compartment, the emissions are mainly 
connected to nitrate, for which the mean value related to the 19 regions 
accounts for 46.22 kg per ha. The coefficient of variation for the fertilisers 
ranges from 0.56 for N2O, NOx, NH3, and NO3- to 0.61 for P.  

Instead, the main findings related to the direct emissions from pes-
ticides (table 4), specifically copper and mancozeb, highlights that, as ex-
pected, the main releases are to soil compartment, for which the copper 
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emissions range from 0.33 kg per ha to 2.60 kg per ha, while the mancozeb 
emissions vary from 0.21 kg per ha to 1.62 kg per ha. In particular, the re-
gions accounting for the lowest and highest direct emissions to soil are re-
spectively represented by Sardinia and Trentino Alto Adige. As for fertilisers, 
pesticides emissions also widely vary among the Italian regions, resulting 
in a coefficient of variation equal to 0.56.  

The results from the statistical analysis also highlight a remarkable 
diversity in terms of direct emissions due to fuel, for which the related co-
efficient of variation is equal to 0.52.  

The variability in terms of direct emissions to air, water and soil 
from fertilisers, pesticides and diesel is mainly related, on the one hand, to 
the specific olive yield accounted from statistical data per each Region, on 
the other, to the models used for their quantification, which were gathered 
from the international scientific literature. 
 

 
 

Figure 3 – Descriptive statistical analysis of the data related to fertiliser emissions 
(data for 19 Italian Regions; reference unit: 1 ha olives field) 

 

 
 

Table 4 – Statistical analysis related to the direct emissions from pesticides  
(data for 19 Italian Regions; reference unit: 1 ha olives field) 

Pesticide Mean Standard 
deviation

Minimum 
value

Maximum 
value

Coefficient 
of variation

Emission  
to air

Copper 0.11 0.06 0.03 0.26 0.56

Mancozeb 0.07 0.04 0.02 0.16 0.56

Emission  
to water

Copper 1.25E-02 6.96E-03 3.71E-03 2.89E-02 0.56

Mancozeb 7.82E-03 4.35E-03 2.32E-03 1.80E-02 0.56

Emission  
to soil

Copper 1.13 0.63 0.33 2.60 0.56

Mancozeb 0.70 0.39 0.21 1.62 0.56

1210

G. Mondello, T.M. Gulotta, R. Salomone, P. Primerano, G. Saija



The main outcomes connected to the direct emissions, in terms of 
heavy metals, caused by natural phenomena and human activities are re-
ported in Figure 4, in which the results are summarised considering leach-
ing and erosion phenomena as well as the mass balance of the soil.  

The analysis shows that the data associated with heavy metals emis-
sions are characterised by the highest variability among all the inputs and 
outputs accounted for the proposed regional inventories. In particular, Lead 
and Mercury show the highest coefficient of variation for the data related 
to the emissions to surface water (leaching), accounting for 1.38 and 1.34. 
Considering, for instance, the Lead, the minimum and maximum emission 
values range from 0.0002 kg per ha for Calabria to 0.18 kg per ha for the 
Liguria Region. Regarding the other emissions due to leaching, the results 
show that the variability is higher than 0.7 for all the heavy metals (values 
vary from 0.78 for Chromium to 1.01 for Zinc).  

Regarding the data related to the emissions to groundwater con-
nected to erosion phenomena, the main findings underscore that, in addi-
tion to Lead and Mercury, a high variability is connected to Zinc 
(coefficient of variation equal to 1.10), which also shows the highest max-
imum value in terms of emission to groundwater among the different heavy 
metals included in the inventories (0.04 kg per ha for the Calabria Region).  
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Figure 4 – Descriptive statistical analysis of the data related to heavy metals  
emissions (data for 19 Italian Regions; reference unit: 1 ha olives field) 

 
Lastly, most of the data related to the emissions to soil, show neg-

ative values in terms of mass balance of heavy metals to soil. As previously 
pointed out, this is because the emissions connected to leaching and erosion 
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(as outputs) are higher than the amount of heavy metals, as inputs, related 
to natural phenomena and human activities, thus resulting in negative val-
ues when the mass balance to soil is calculated. This is particularly true for 
Cadmium and Mercury, for which the coefficient of variation is respectively 
of - 9.99 and -1.97.  

The remarkable variability of heavy metals emissions is mainly due 
to the fact that the related amounts have been calculated starting from 
geospatial data on cropland, and site-specific data on concentration and 
soil characteristics as reported in Notarnicola et al. (2023).  
 
 
4 Conclusions 
 

The aim of this study was to propose regionalized LCIs related to 
olives production in Italy. In this regard, the methodological approach 
adopted for building the inventories related to 19 regions, starting from 
secondary sources, has been also proposed. Furthermore, the importance 
of using regionalized data has been pointed out through a descriptive sta-
tistical analysis, by which variabilities among the LCIs for the Italian regions 
were investigated. Due to space limits, only data for 3 inventories related 
to the main Italian regions in terms of olive oil production (i.e., Apulia, 
Calabria, and Sicily) are here provided. In particular, the data refer to main 
inputs, in terms of fertilisers, pesticides, fuel, lubricant oil, electricity, water, 
and transport, as well as to outputs, in terms of direct emission from fer-
tilisers and pesticides use, diesel combustion, and heavy metals. Further-
more, the results obtained from the statistical analysis highlighted a high 
variability among the investigated inventories related to the different Italian 
regions. Indeed, the main findings underlined that the coefficient of vari-
ation among the regions is higher than 50% for all the LCIs proposed. 
With specific regard to heavy metals, results showed that negative values in 
terms of direct emission occur when the mass balance to soil is calculated. 
This also permits to underscore that building a representative inventory is 
fundamental also to capture specific peculiarities (i.e., negative emissions) 
that may allow to account potential environmental benefits related to the 
investigated agrifood system. 

The outcomes of this study highlight and confirm the importance 
of using representative and regionalised data in LCA studies related to olives 
and related derivates. This may also be widened to the whole agrifood sec-
tor, considering the intrinsic and extrinsic factors characterising the prod-
ucts and the production activities. 

Considering that this study is focused on the LCI phase, further 
future analysis should be oriented in investigating how the use of represen-
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tative inventories for olive and olive oil production may influence the results 
obtained through the Life Cycle Impact Assessment (LCIA) phase. 
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