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Abstract: This paper presents an exploratory qualitative Social Life Cycle Analysis (S-LCA) of
intensive greenhouse tomato farming in Almeria, Spain, with a specific focus on the social impacts
on migrant workers. By setting as a functional unit the production of 10 kg of greenhouse tomato,
the study investigates the social dynamics and challenges faced by migrant workers within the
industry. The research sheds light on the negative aspects of intensive greenhouse farming for
migrants, i.e., labor conditions, health and safety risks, social inequality, and exploitation of migrant
labor. Utilizing document analysis, this study contributes to the field of S-LCA by providing a
nuanced understanding of the social dimensions surrounding tomato production and migrant
workers’ experiences. It emphasizes the need for sustainable practices, improved labor conditions,
and ethical considerations to ensure a socially responsible tomato farming industry. The findings
have implications for policymakers, industry stakeholders, and consumers, providing insights for
informed decision-making and the promotion of socially sustainable agricultural practices that
prioritize the well-being and rights of migrant workers in the context of intensive greenhouse farming
in Almeria.
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1. Introduction

In the middle of the 20th century, questions emerged around the impact that human
actions have on the environment and the consequences they could have for present and
future generations. Consequently, agreements and regulations began to be developed and
the scientific community carried out studies focused on what was already beginning to be
known as the socio-environmental crisis. In this regard, different tools and strategies to
integrate the three dimensions of sustainability or sustainable development, i.e., environ-
mental, economic, and social, into decision making were proposed. The Social Life Cycle
Analysis (S-LCA) is one of them [1–4].

Bruntland’s report [5] defined sustainable development (SD) as “development that
meets the need for the present without compromising the ability of future generations to
meet their own needs”. Since then, a very prolific discussion has occurred around a concept
that condenses the most urgent goals for the next decades [6–8].

During the 1990s, the concept of the life cycle was created as a robust method to assess
the environmental impacts of products throughout their entire life.

The first methodology to be developed was the Environmental Life Cycle Analysis,
also known as Life Cycle Assessment (LCA), and is understood as the collection and
evaluation of the inputs, outputs and potential environmental impacts of a system or
product throughout its life cycle (UNE-EN ISO 14040) (The ISO 14040 Life Cycle Assessment
standard regulates the environmental assessment methodology of life cycle analysis of a
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product, analyzing and quantifying the environmental aspects and potential impacts of a
product or service throughout its life cycle).

However, it did not take long to recognize the need to also analyze social and economic
impacts, as these are closely related to environmental impacts. This would not be a simple
task since the inclusion of social aspects in sustainability analyses has always been a
challenge for experts of all kinds. This is when S-LCA came into play.

LCA (Life Cycle Assessment) and S-LCA (Social Life Cycle Assessment) are both
methods used to assess the environmental and social impacts of products, processes, or
services, but they focus on different aspects and have distinct goals [9,10]:

Life Cycle Assessment (LCA) primarily evaluates the environmental impacts of a
product, process, or service throughout its entire life cycle, from raw material extraction to
disposal or recycling. LCA considers factors such as energy consumption, resource use,
greenhouse gas emissions, water usage, and other environmental indicators. It provides a
comprehensive view of how a product or process affects the environment. The main goal
of LCA is to identify areas where improvements can be made to reduce the environmental
footprint of a product or process. It helps in making informed decisions about sustainability
and reducing environmental impacts.

Social Life Cycle Assessment (S-LCA) focuses on the social and human rights aspects
of a product, process, or service. It assesses the social impacts associated with its life cycle
stages, including production, use, and disposal. S-LCA considers factors such as labor
conditions, worker safety, community well-being, human rights violations, and other social
aspects. It aims to identify and address social risks and opportunities within the life cycle.
The main goal of S-LCA is to improve the social sustainability of products and processes. It
helps organizations and stakeholders understand and manage the social impacts, ethical
concerns, and labor practices associated with their products or services.

In summary, LCA primarily focuses on environmental aspects and helps in assessing
the ecological footprint, while S-LCA focuses on social aspects and helps in evaluating the
social footprint of a product or process.

When considering the historical evolution of S-LCA methodology, four fundamental
stages can be distinguished: the first steps (1996–2009), the years of uncertainty (2009–2012),
the years of development (2013–2016), and the quest for standardization (2017 onwards).

Today S-LCA is defined as a set of methods that seeks to examine the social impacts,
both actual and potential, of a product or service. Such social impacts are understood as
impacts to human capital, people’s well-being, cultural heritage, or social behaviors.

At present, new ideas for indicators to be included continue to emerge and there is
still a long way to go before the S-LCA becomes a consolidated tool.

In summary, S-LCA is a tool that supports decision making related to a certain product
or a family of products. The analysis provides information on social and socio-economic
aspects throughout the different stages of its life. An S-LCA is considered relevant when
there is a relationship between what is to be analyzed or the questions to be answered and
the social impacts related to the product. It can be very useful when deciding between
alternatives. It may happen that one alternative is not necessarily better than the other
from an environmental point of view, but the S-LCA might help to see a wider range of
circumstances and consequences that make one of the two alternatives preferable. The tool
also helps detect social challenges that may otherwise remain unseen.

It is common for this analysis to go hand in hand with other techniques or tools, for
example, with an Environmental Life Cycle Analysis or a Life Cycle Cost Analysis, both of
which are widely used. In cases where this is true, special attention should be paid to the
system boundaries and the sources of information used so that there is a certain consistency
between the different processes. It should be noted that consistency does not imply that
these parameters must be identical, but rather that no major contradictions occur. The same
applies to the results, where overlaps, coming from a partially shared methodology, should
be avoided.



World 2023, 4 626

As mentioned above, the S-LCA is still in a preliminary stage compared to the LCA.
Both share many characteristics since both are based on the analysis of the different impacts
of a product or service from its creation to its destruction. It should be noted, how-
ever, that social stakeholders play a much more important role in the S-LCA than in its
environmental counterpart.

Thus, in the present study we applied this S-LCA technique to the case study of
greenhouse tomato production in Almeria (Spain). The main objective was to identify the
main challenges to which day laborers, mainly migrant workers, are exposed, because of
the precarious labor conditions in which they find themselves. Since tomato requires a
very simple and common cultivation system, the results obtained in this project might be
extrapolated to other types of vegetables and even to other similar production systems that
do not require skilled laborers, both within Spain and abroad.

The province of Almeria had always been considered a desert where cultivation was
extremely difficult to carry out. However, from the beginning of the 1960s, agriculture
under plastics began to be developed as an alternative. This was a great revolution, mainly
due to the reduction in costs compared to the traditional methods known up to that time.

Over the years, and due to the numerous advances that this sector has experienced,
the number of greenhouses in the province has increased significantly.

In the 2021/22 season, production of fruits and vegetables in the region reached
3,823,359 tons, out of which 3,561,056 tons corresponded to production under plastic
(93.1%) [11].

Export figures illustrate the importance of the industry for Almeria. In the same
season, these reached a total of 2,864,211 tons of, with a value of EUR 3701.5 million. In
2020, this activity accounted for 13% of the provincial GDP. By adding handling, marketing
and other industries related to agricultural production, this figure increases to 40% [12].

In general, the greenhouses located in this area are small, so the entrepreneur in
charge of them is in many cases also a farmer, in most cases with low academic training.
Traditionally, additional labor used to come mainly from the family. However, in recent
decades there have been significant changes due to various reasons, such as the movement
of relatives to the cities or the increase in the schooling periods of the youngest members.
As a result, the sector has been forced to hire salaried workers on a temporary basis to meet
its needs. Tomato is one of the most widely grown foods in the world, a production that has
experienced significant growth since the beginning of the 21st century [13]. In turn, Spain
is one of the countries that produces the most, achieving more than 30,000 million kilos
per year. Within the country, Andalusia is the autonomous community with the highest
volume, reaching 1716.7 thousand tons in 2020 [14].

Greenhouse vegetable production, particularly tomato production in Almeria, has
many sustainability challenges. In addition to the generation of biomass waste, plastic
materials, and water consumption, one of the most controversial aspects is the hosting of
seasonal workers [15,16].

To date, the conditions of this type of worker are still far from being as regulated as
in other sectors. Over the years, numerous amendments have been made to the relevant
laws, the latest being contained in Royal Decree-Law 32/2021 on urgent measures for labor
reform, the guarantee of employment stability, and the transformation of the labor market,
to solve the problems due to excessive temporality in this labor market. However, these
laws continue to be non-specific and do not address many other issues of the industry.

In the province of Almería, tomato is the main irrigated herbaceous crop, exceeding
2023 hectares [17]. The number of seasonal workers in the region reached 74,051 in 2021, of
which almost half were foreigners.

Since their beginnings, the companies in this sector have been small and owned by
local families. Due to various factors, such as globalization and increased quality controls,
total production costs have increased over the years. The main issue that has led to
this situation is the fact that, traditionally, additional labor came from the family sphere.
However, in recent decades, there have been significant changes due to diverse reasons,
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such as the migration of relatives to cities or the increase in schooling age for younger
members. As a result, the sector has been forced to hire temporary wage workers to meet
its needs.

Today, greenhouses in Almeria occupy a total of 31,614 hectares, the highest concen-
tration in the world. This province is home to 87.4% of the total number of greenhouses in
eastern Andalusia (Almeria, Granada, and Malaga) [18].

Most companies producing fruit and vegetables under plastic in this region are part of
agricultural cooperatives. These are made up of several farmer-members who share the
objective of making the best possible use of the cooperative’s land in a democratic way, and
work in a similar way to other agricultural cooperatives in other countries. It is normal that
they share resources such as land, machinery, water, and knowledge to maximize efficiency
and production quality.

In addition, the products are often marketed jointly afterwards. This not only lowers
the total costs for the individual farmer, but also gives the local community greater bargain-
ing power with respect to customers and suppliers [19]. The income generated from the
sale of products is shared among its members according to their contribution or production.

Additionally, part of the profits is normally used to improve the facilities, technology,
and services offered by the cooperative. Many of these agricultural cooperatives provide
their members with technical training, agricultural advice, and access to innovations in
the industry.

In 2015, more than 70 agricultural cooperatives were accounted for in this province
alone, with a turnover of EUR 1.3 billion [20].

Cooperatives can be classified into four groups based on their size [21].

• Large cooperatives: Employ more than 250 people and have an annual turnover
exceeding EUR 50 million. These are the least common, representing only 5% of the
total cooperatives in Spain.

• Medium-sized cooperatives: Have between 50 and 250 employees and generate annual
revenues ranging from EUR 2–10 million.

• Small cooperatives: Employ between 10 and 50 workers and have an annual turnover
between EUR 2–10 million.

• Micro-cooperatives: Include the majority (41% of the national total), primarily consist-
ing of local family businesses. They have fewer than 10 employees, and their turnover
does not exceed EUR 2 million.

However, like in the rest of the country, the majority are classified as micro-cooperatives.
In 2021, there were 14,500 families managing all the greenhouses in the provinces of Almeria
and Granada, with an average of 2.3 hectares per family [22].

The cooperatives relevant to the case study are composed of several greenhouses,
among other additional industries necessary for the complete production of fruits and
vegetables. Each of them hires a certain number of seasonal workers each year, depending
on their needs. However, many of these workers, especially migrant workers, are moved
from one greenhouse to another according to seasonal needs. Also, the informal nature
of the hiring process in many cases and the short-term duration of the “contacts” make it
extremely difficult to determine how many employees are working in a greenhouse at any
given time.

The conditions to which these people are exposed have been under scrutiny for
many years as being far from appropriate. For this reason, the present study aims to
analyze them in context to understand the severity of these conditions and to study future
potential improvements.

2. Materials and Methods

As said, the S-LCA is a tool that serves as support in decision-making related to a
specific product or a family of products. This analysis provides information about the social
and socioeconomic aspects throughout the different life stages.
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There are two ways to conduct the analysis, i.e., the Reference Scale approach (also
known as Type I) and the Impact Pathway approach (also known as Type II), depending
on the objectives of the study [23–25]. If the main objective is to describe the production
system, focusing on its social development or risk, it is recommended to use the Reference
Scale approach. If the goal is to predict the consequences of the production system, with
an emphasis on characterizing potential social impacts, the Impact Pathway approach is
preferable. As, in this case, the aim was to investigate the social aspects related to tomato
production, specifically those that affect workers during the cultivation phase, in order to
assess the size and significance of the social impacts present, it was deemed appropriate to
use the Reference Scale approach.

2.1. Goal and Scope of the Study

The main goal of this study was to investigate, from various perspectives, the ef-
fects that working in the greenhouses of Almería has on the employees of these facilities,
notably immigrants.

The functional unit in this study is 10 kg of harvested tomatoes. The main reason for
this choice is that it is estimated to be the average amount that can be obtained from a plant
in this environment per harvest, which typically lasts about 4 months.

Since this is a study of social nature, it is complicated and insufficient to provide all
the data quantitatively. For this reason, qualitative data has also been used, which has not
been directly linked to the functional unit but has still been considered relevant for the
present case study.

2.2. System Boundaries and Assumptions

The system of this project is composed of greenhouse agriculture in the province of
Almería, Spain. Specifically, it focuses on tomato production. The social impact of this
production will be analysed from three different perspectives:

(i) General working conditions within the greenhouses
(ii) Legislation and trade unions
(iii) Use of fertilizers and health effects.

Additionally, the specific case of immigrant workers will be studied, as they are
commonly present in the Spanish agricultural sector, particularly in Almeria. Furthermore,
temporal limits must be considered. Since the analysis is based exclusively on previously
published literature, this will determine the temporal scope of the investigation. Therefore,
the study covers aspects relevant to the aforementioned sections over the last two decades
(2003–2023). The context of intensive greenhouse agriculture in Almeria is broad and
presents various interesting features that could be analysed. However, given the temporal
limitation, the present study has focused on the three previously mentioned categories.

The United Nations Environmental Programme (UNEP) proposes a wide range of
impact categories that can be assessed through an S-LCA [26]. However, not all of them are
relevant to the case study in question, and therefore, only three of them were selected [27]
as follows. (1) Fair Wage: It refers to a salary that is in line with the work performed and
the amount of time spent, as well as within the minimums stipulated by law. (2) Safety
and Health: This concept has been defined by various organizations on multiple occasions,
and they all agree that every worker has the right to minimum conditions of safety and
health in their workplace. This category aims to identify the number of incidents related
to safety and health, as well as the level of prevention and management of such incidents.
(3) Freedom of Association: Every employee has the right to create or join organizations
that promote and defend their interests in relation to their work, without needing any
prior permission from their employer. The analysis of this category seeks to determine the
freedom granted by organizations to their employees to associate, as well as the importance
placed on such associations. Although there are other relevant categories for the case study,
they have been excluded from the analysis due to a lack of access to the necessary data,
time constraints, or resource limitations.
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2.3. Inventory

Due to the nature of the study and the available resources, it was decided to focus
the work on secondary and generic data. Although clear standards regarding data quality
in S-LCA have not yet been established, the UNEP Guidelines provide three criteria to
guide the process [28]. These are: reliability, validity, and objectivity. The three of them
were considered.

Various types of literature were consulted and studied, such as articles, reports, and
other life cycle analyses. Sources came from different organizations, including government
administrations, NGOs, universities, and research centers relevant to the investigation.
Additionally, statistical data of different kinds were used regarding workers in the Almería
agricultural sector.

3. Results

The main results of the analysis are presented below. First, the results obtained in
relation to the functional unit are shown. Subsequently, an integrated study of the three
categories analyzed is presented.

3.1. Relationship between Data and Functional Unit

To connect the obtained data more accurately with the selected impact categories, we
linked the inventory directly with the previously determined functional unit,
whenever possible.

Tomato plants require a significant amount of continuous work. Some of the activities
involved include pruning, pollinating, and spraying of necessary agrochemicals. All of this
implies that the amount of time dedicated to each plant is high, averaging 20 h per week
per worker in a greenhouse [29].

It is worth noting that this time varies depending on the time of year, being higher
during transplanting and harvesting seasons, and lower during periods when the plants
are growing.

Most greenhouses fall into one of these two groups:

• 24 × 96 feet (7 × 29 m) greenhouse→ 460–576 plants
• 30 × 96 feet (9 × 29 m) greenhouse→ 576–720 plants

Most cooperatives in the Almeria region have greenhouses of approximately 9 × 29 m,
so it can be estimated that they have around 600 plants. This implies that they produce
a total of about 6000 kg of tomatoes. The following equations aim to calculate, through
different values, the proportion of the total cost of the analyzed product which is absorbed
by the labor cost. In addition, the main goal of this section is to compare the wage paid to
temporary workers in Almeria with the minimum wage per hour established by law.

This will be carried out by calculating first the total number of hours required to take
care of all the plants in an average greenhouse, followed by the labor cost per kg of tomato
and comparing this last figure with the final price of tomatoes on the market.

600 plants× 20
hours
week

= 12, 000
hours
week

(1)

To take care of 600 tomato plants, an average of 12,000 h per week is required.
Each workday in the greenhouses has a variable duration, although it usually takes

place between 6 am to 8 pm, which makes a total of 14 working hours [30]. The salary for a
full 14 h workday ranges between EUR 30–35. This means that, to harvest the equivalent
of 10 kg of tomatoes in a week (i.e., one plant), an employee would have to dedicate 20 h,
which is almost one and a half workdays. This only happens on some occasions, as not all
workers are chosen to work every day. The number of hired workers varies daily based on
the needs and the capital available to the employers.
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6000
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kg tomato
greenhouse

]
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8
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weeks

]
× 1
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[
week
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]
× 14

33

[
hours

€

]
= 15.9

[
kg
€

]
→ 0.063

[
€

kg

]
(2)

Equation (2) shows that the cost solely of labor within tomato greenhouses is EUR
0.063 per kg of product. In Spain, the retailing price of 1 kg of tomatoes ranges from EUR
1.5–2 per kilogram.

0.063
1.75

× 100 = 3.6% (3)

This implies that the cost of labor represents 3.6% of the total price of tomatoes in
the market.

According to Article 1 of Royal Decree 99/2023 (14 February), the minimum wage in
Spain corresponds to EUR 36 per day for an 8 h workday. Article 4 of the same document
establishes that the minimum wage for temporary and seasonal workers is EUR 8.45 per hour.
The hourly compensation for workers in the greenhouses varies as not all individuals
receive the same wage, but an approximation can be calculated.

33 €
14 hours

= 2.35
€

hours
(4)

This value is well below the legal minimum, just like the amount of time temporary
workers are required to work each day. The analysis highlights the severity of the conditions
regarding wages in the greenhouses of Almeria.

3.2. Integrated Analysis

To allow for the joint visualization of the three selected impact categories, a radial
chart was developed. For this purpose, five levels were established. Level 1 represents
a category that is not only misaligned with the work performed and the time dedicated
to it but also significantly fails to meet the minimum legal standards, whereas Level 5
corresponds to a category that appropriately aligns with the work performed and the time
spent, being the only one meeting the minimum requirements set by current legislation.

Applying these levels to the salary (see Table 1), workers in the greenhouses receive, as
calculated in the previous point, a salary of EUR 2.35 per hour is obtained. This value falls
between level 1 and level 2, but very close to the former. Consequently, it was established
that the current salary falls into level 1 of the scale.

Table 1. Numeric salary scale.

Level Proportion with Respect to Minimum
Legal Salary Equivalent Salary per Hour

1 25% EUR 2.11

2 45% EUR 3.80

3 65% EUR 5.49

4 85% EUR 7.18

5 100% EUR 8.45

To assign a level to the impact category “health and security”, an analysis regarding
the use of fertilizers and pesticides was carried out. These substances contain various
ingredients, many of which are considered dangerous to human health. For example,
carbon tetrachloride and chloroform have been proven to be toxic to the liver and the
central nervous system, among others [31].

The regulations regarding the manufacturing, storage, trade, waste management, and
use of pesticides were stated in the Spanish legislation, namely Royal Decree 443/1994. This
was later updated by Royal Decree 1311/2012 on the sustainable use of healthcare products,
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complementing the latter with essential requirements for handling these substances. This
legislation is subject to the common regulations established by the European Union for all
member countries and must always be adapted accordingly. In spite of this, in the previous
years, Spain increased its investment in pesticides [32].

As previously mentioned, plastic-covered cultivation has numerous advantages that
benefit the sector. However, factors such as high temperatures, high humidity, and poor
air circulation also promote the spread of parasites. Therefore, the use of pesticides is
higher than in other cultivation systems. Additionally, these conditions exacerbate the
toxicity of the substances present in the pesticides [33]. As a result, pesticides have severe
consequences on the health of greenhouse workers, as well as their families and neighbors,
as they often live in the greenhouses themselves.

Despite there being more control over the use of pesticides in the agricultural sector,
Almeria is the Andalusian province with the highest number of acute pesticide poisonings
(ACP). Between 2007 and 2017, total ACP in the Andalusian regions ranged from 3 cases in
Malaga to 13 in Cordoba. Almeria’s values were more almost 20 times higher, reaching a
total of 255 poisonings in the decade [24]. This is consistent with the fact that Almeria has
the highest number of greenhouses in the region. It is worth noting that most greenhouse
workers, especially temporary ones, have not received any training on how to safely
apply these products [34]. Furthermore, it is also common for them to lack appropriate
protective equipment such as personal protective equipment (PPE) or even just gloves, thus
systematically disregarding the Occupational Risk Prevention Law 31/1995. Abdelkader
Cacha, spokesperson for the Union of Field Workers, reports that employees “do not have
masks or protective clothing”, and that “those who request them are forced to leave” [35].

The effects of this type of poisoning are multiple, ranging from dermatitis, diarrhea,
and vomiting to a decrease in heart rate that can lead to death [36].

Although most cases last only a few days, many of them result in lingering symptoms
such as fatigue and respiratory difficulty. Moreover, even to this day, there are cases of
deaths, mainly among immigrants residing in the vicinity or within the greenhouses [37].

In addition, the fact that the exact number of temporary workers in these facilities is
not known makes it very difficult to determine the degree and effects of the exposure to
these chemicals [33].

After the evaluation of all the compiled information, it is concluded that the impact
category “health and security” falls into level 1.

Let us now analyze the third impact category studied, i.e., the right to freedom of
association (included in the Fundamental Rights enshrined in the Spanish Constitution).
According to this right, every worker is free to create or join a labor union that protects and
assists them with work-related matters.

However, this right is reserved for those who work in legal conditions. This excludes
undocumented immigrants (without residence or work permits) and workers without
contracts, two extremely common profiles in the Almeria’s greenhouses. Additionally,
many of the foreign employees are not integrated into Spanish society, leading to a lack of
awareness about the rights they are entitled to. This exacerbates the situation and results
in significantly lower rates of unionization compared to other regions and industries in
Spain [30].

The unions started to address this situation when, despite being one of the largest
and most profitable agricultural industries in Spain, the unemployment rate and living
conditions in the Almeria region were much worse than in other places. During the
horticultural campaign in April 2021, unemployment in Almeria increased by 3.12%, while
it decreased in the rest of Spain [38]. This surprised the major unions and revealed the
substantial size of the underground economy in this area.

A study conducted by the labor union Comisiones Obreras (CCOO) revealed that in the
2019–2020 campaign, companies in the sector paid a total of EUR 45 million less in Social
Security contributions for employees compared to previous campaigns. This led to the
belief that illegal hiring had experienced a significant increase.
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It is important to note that the agriculture sector in the province of Almeria has been
without a labor agreement since 2015, mainly due to employers’ refusal to negotiate. In
such cases, the law states that the sector should follow the workers’ statute, which requires
paying at least the minimum wage to all employees. However, in practice, these are general
laws that often leave legal loopholes that employers take advantage of to evade compliance.

One of the main problems that leads to this situation is the overwhelming number of
greenhouses in the region, covering thousands of hectares, which makes proper inspection
extremely challenging. Additionally, illegal workers are often hidden by employers.

The study of this scenario concludes that the impact category “Freedom of Association”
could be classified in level 2 of the aforementioned scale. Nevertheless, further analyses
should be developed to provide a more robust decision in this regard.

Table 2 shows the value assigned to the three impact categories, along with its description.

Table 2. Assignment of a numerical value to each analyzed impact category.

Impact Category Value Description

Fair salary 1

Workers receive a salary much lower than the legal minimum (based
on previous calculations). Additionally, they are required to work for,
in many cases, 14 consecutive hours, which is problematic, especially
in jobs involving manual tasks, such as those carried out
in greenhouses.

Health and security 1

Workers do not receive any information regarding safety in their
workplace, which is considered highly dangerous due to the physical
conditions present in the greenhouses and the use of toxic substances.
In many cases, they are not provided with adequate protective
equipment, which has resulted in numerous accidents and illnesses
for both the workers and their families. There have even been
reported cases of deaths resulting from these negligences.

Free association 2

In this sector, the fundamental right of free association, as established
by Spanish law, is not respected due to the large number of workers
in the greenhouses who lack employment contracts. These employees
are not provided with any information about their rights, which also
prevents them from asserting their rights as they are unaware of their
existence. As mentioned earlier, since 2015, the province of Almería
has lacked a labor agreement that serves as a regulatory framework in
this area. It is also worth noting that 95% of the contracts in 2020 were
temporary, while only 5% were permanent. No reliable data on the
total number of workers without a contract have been collected. If
this is very high (which is quite plausible), the value assigned to this
variable could well be reduced to 1.

Based on this data, a corresponding radial graph is shown below.
Figure 1 shows a radar chart including the three indicators.
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It is essential to highlight the fact that, given that this analysis is primarily qualitative,
these results can be subject to interpretation. To draw more precise conclusions, it would
be necessary to carry out an additional quantitative analysis.

4. Discussion

Unlike traditional Life Cycle Assessment, in an S-LCA the results are not as direct and
precise. Since its inventory is primarily based on social and human factors, the information,
in many cases, cannot be objectively quantified and is open to interpretation. However,
certain aspects can be inferred from the compiled inventory.

As previously stated, the objective of this analysis was to relate all the gathered
information to the impact categories of fair wages, freedom of association, and health
and safety. After conducting appropriate calculations and comparing them with Spanish
standards, it can be concluded that temporary workers in Almeria’s greenhouses do not
have fair wages or any labor guarantees. This raises concerns about wage fairness and
equity in the tomato greenhouse industry and suggests the need to examine and address
this issue from the perspective of fair wages.

For several years, immigrants have played a crucial role in the agricultural economy
of Almeria like in many other regions [39–44]. Although these workers perform tasks
that were previously carried out by Spaniards, their working conditions are often inferior.
Immigrants are typically hired for temporary jobs, while stable employment is reserved for
Spanish workers.

In addition to wages below the legally established minimum, most immigrants, many
of whom are in an irregular situation, face endless workdays, physical and psychological
abuse, and some live in the greenhouses themselves without access to basic services such as
clean water or electricity. The physical characteristics of the greenhouses allow for efficient
year-round crop cultivation. However, these favorable conditions for the plants put the
health and safety of the workers at risk.

The gathered information shows that the working conditions in the greenhouses
are truly extreme. Both the long working hours with little or no rest, as well as high
temperatures and lack of hygiene and protection, endanger the health and safety of
these workers.

Moreover, the incorrect use of pesticides poses a significant risk not only to the workers
themselves but also to their families and people living near the greenhouses. In the case
of immigrant workers, the lack of access to basic healthcare services due to their irregular
status leaves them in an extremely vulnerable situation regarding these problems.

It is important to note that, despite the growing regulations in Spain and the European
Union regarding the use of pesticides and their derivatives, their usage remains high in
the Almeria region, which is the province with the highest number of greenhouses in
Andalusia. This poses a serious problem for the health of the workers, as there is a lack of
training and adequate protective equipment.

Regarding freedom of association, a fundamental right in Spain across all sectors, this
analysis reveals that its application in the agricultural industry, particularly in the Almeria
region, is largely limited by two factors: the presence of undocumented immigrant workers
and the underground economy. The main mitigating factor of this situation is the workers’
lack of knowledge about their rights, as well as the absence of specific labor agreements
for the agricultural sector. In general, the combination of irregular status, unsafe work
conditions, and lack of health care has been pointed out as a social risk by other authors, in
the context of other crops elsewhere across the world.

It can be concluded that the lack of action by authorities and the employers’ refusal to
negotiate a collective agreement contribute to maintaining precarious working conditions.

What stands out in this study is that despite all these unfavorable conditions, the
demand for work remains high, especially among foreigners. This is due to the lack of
employment opportunities and the urgent need these individuals have to find work, which
leads them to accept extremely precarious conditions. Spain is often the first European
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country that African immigrants reach, and many of them seek employment in agriculture
to regularize their immigration status.

As noted above, the main limitation of the study is centered on the methodology used
based on bibliographic references. In addition, the information found was very limited due
to the complexity of the case. Future work will seek to complement the current study with
a field study to cover these shortcomings and provide even more robust results.

5. Conclusions

Greenhouse tomato production in Almeria heavily relies on the workforce of immi-
grant workers, who are hired under dire conditions, mainly due to their irregular residence
status in Spain. Companies hiring them are typically small-scale family run cooperatives,
with little capacity to offer better conditions, The workload typically exceeds the average 8 h
workday, and salaries are well below the minimum established by law. Hiring is irregular
and on a temporary basis, preventing these workers from having any financial security,
save income, and being unable to access adequate health care or even housing and food,
forcing them to live in the greenhouses themselves. Work conditions in the greenhouses
are hard, due to exposure to agrochemicals, heat, and long working hours. In addition,
exposure to agrochemicals is high and has long-term effects on worker’s and bystander’s
health, an effect further aggravated by the denial of managers and foremen to provide
protective equipment and training. This has even resulted in the demise of some workers.
The lack of information and of the opportunity to join unions, trade associations, or even
migrant rights NGOs prevents them from improving these conditions. The language and
cultural barriers generate further difficulties in providing training and claiming rights by
the workers themselves. Despite the difficulties obtaining accurate data about immigrant
workers in tomato greenhouses in Almería, this contribution has shed light on the social
challenges faced by these workers and hopefully may contribute to stimulate the discussion
around the ethical aspects of tomato growing in Spain.
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