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Abstract

The social and economic dynamics in Ticul municipality in Yucatan is based on labor-in-
tensive and low-tech pottery and shoe manufacturing, contributing thereby 55% of the
municipality’s total gross production. Despite its economic importance and employment,
there are no environmental policies focused on these economic activities in the commu-
nity, which has led to environmental, social, health problems in children and concerns of
hazardous waste. The article’s objective is to document a successful case of a plastics
recycler through a mixed-methods approach that allows identifying a critical path for
promoting activities in favor of a circular economy and the generation of green jobs in the
municipality. The result was higher than 70 per cent in the green employment index. The
green employment generated in the plastic recyclerin Ticul, Yucatan is considered to be
an adequate performance in decent work. Even though the work carried out in the recycler
cannot mitigate the waste and toxic substances generated by the manufacture of shoes,
this study enables us to conclude that the promotion of such recycling activities facilitates
the employment of a more significant number of people to jobs with less precariousness
and exposure to toxic substances, therefore, ensuring their better occupational health,

as well as reducing negative impacts on the environment.
Keywords: circular economy, environmental health, decent work, toxicity, green jobs

JEL Classification: 115, 118, J01, Q01
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n Introduction

Nature and ecosystems have always been a part of the development of civilizations.
However, in the Anthropocene, human beings have become a force for global and geo-
logical transformation (Svampa, 2018). The effects of the Anthropocene are visualized
in multiple aspects: the commodification of nature and the close relationship between

economic growth and environmental degradation.

In Mexico, economic growth, the use, and depletion of ecosystem services have
been unusual and intense in certain territories. Mexico comprises regions and
territories, well identified as industrial, service, and commercial development poles,
along with other less industrialized areas. At the state level, the pattern behaves
similarly, with high concentration human settlements and the use of ecosystem
services that have exceeded the permissible threshold for their recovery. Yucatan is
an example, with highly concentrated and dispersed human settlements (Instituto

Nacional de Estadistica y Geografia, 2021B).

In Ticul, Yucatéan, there are three productive economic activities—footwear, handicrafts,
and agriculture (May-Euan, 2018)—involving processes which, on the one hand, sustain
the economy of the municipality while on the other hand are a source of potential expo-
sure to chemical substances such as benzene, pesticides, and metals (Pérez-Herrera et
al., 2019; Arcega-Cabrera et al., 2017; Perera-Rios et al., (2021). The sociocultural context
and the conditions in which these economic activities are carried out, mainly the arti-
sanal production of footwear, is precarious. The houses, where the shoe workshops are
located, are being exposed to toxic elements that have the potential to cause harm to

the environment (Pérez-Herrera et al., 2019).

There are no environmental policies focusing on the shoe industry in the municipality
of Ticul. This situation has permeated at the business level, where shoe manufacturers
do not have policies related to the environment and waste generated from economic

activity (Parra-Argtliello & Martin-Calderén, 2014).
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The waste generated by the footwear industry ranges from hazardous waste such as
glue, solvents, adhesives, gasoline, thinner, and alcohol as well as common waste such
as synthetic material, rubber, leather, cardboard, aluminum/cans, plastic cans (Parra-Ar-
guello & Martin-Calderén, 2014). All these wastes may not have a specific temporary
disposal site (time of use) in the factory and end up in the municipal garbage dump

(open-air dump') (Cabanas, et al., 2010).

The main objective of economic activities is to transform raw materials into products and
services. The degree of transformation attained by incorporating labor and technology
(or capital) is termed as the generation of added value (VA). Within this process, waste
and emissions are associated with loss and non-optimal operation of the raw material,
thereby entailing additional cost. Economic impacts are also linked with costs of treat-
ment and final disposal of the waste. The social and environmental impact they generate
affects the quality of life of the communities. This is termed as negative environmental

externalities (Arroyave-Rojas & Garcés-Giraldo, 2006; Azqueta, 2002).

An alternative to the above is green growth policies, which promote economic growth
and development, ensuring the continuity and health of natural resources and ecosystem
services (Bowen & Kuralbayeva, 2015). These policies generate green jobs, which offer
adequate wages, safe working conditions, job security, respect for labor rights, and
career growth, that is, decent jobs whose purpose or activity does not negatively impact

the environment.

Another option compatible with green growth policies is the initiative undertaken by
circular economy in response to the traditional linear manufacturing and consumption
model where products are made from raw materials to be sold to the customer for
use and later disposed as waste (Moreno, et.al. 2017). A circular economy focuses on
rebuilding all kinds of capital (financial, manufactured, human, social, or natural) to
ensure enhanced flows of goods and services to a continuous flow of technical and

biological materials (Ellen MacArthur Foundation, 2021).

1 ltis afinal disposal site of garbage without proper management under the responsibility of the munici-
pality. For more information please visit: www.euro.who.int/__data/assets/pdf_file/0014/240170/E73308.pdf
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There is no doubt that the joint implementation of green growth and circular economy
policies will increase the possibilities of achieving sustainable local development in the
region, considering that it would entail low or no environmental impact while generating

economic growth, as well as facilitate better labor and social conditions.

Taking the above into consideration, the objective of this document is to estimate the
level of decent work attained through green jobs in a plastic recycling company in Ticul,
Yucatan, where such initiatives provide alternatives to using waste generated by other

economic activities and thus reducing the pressure on open waste dumps.

The document is structured as follows: Section 2 focuses on the context of urban solid
waste generation in the world and Mexico; Section 3 discusses the alternative proposed
by circular economy and green jobs, promoting social and economic sectors, as well as
changesinthe supply chain line to one by cycles, and thus maintaining balanced ecological
systems; Section 4 outlines the social and economic dynamics of the municipality of Ticul
as a study area. Section 5 focuses on the materials and methods used to collect and process
information and subsequent analysis. Section 6 describes in detail the results obtained
from the recycling process and the decency levels obtained through green initiatives in
its multiple dimensions, and the potential risk of exposure to toxic substances during the
manufacturing processes; Section 7 focuses on the discussion and contrast of the results
obtained and delves into the context of the case study analyzed. Finally, Section 8 estab-

lishes the final reflections and recommendations according to what has been documented.

Shredded material from recycled plastic. Photo: Ivan Herndndez
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E Current context of the generation
of urban solid waste

Throughout the life cycle of plastic (extraction to final disposal), different types of sub-
stances are generated: emissions (during its production process), additives (at the time
of use), or microplastics as waste, which can induce adverse effects on human health

as well as other species (Secretaria de Medio Ambiente y Recursos Naturales, 2020).

According to Kaza, Yao, Bhada-Tata & Van Woerden (2018), in 2016, human activities,
across the globe, generated 242-million-ton plastic waste (about 12 per cent of all muni-
cipal solid waste). The above represents an estimated 1.4-billion-ton carbon dioxide

equivalent (CO,e) greenhouse gas emission (about 5 per cent of global emissions).

The authors illustrate per capita generation of waste at the country level (Fig. 1), where
the regions of North America (United States of America, Canada), Oceania (Australia),
Europe (Ireland and Germany), and Asia (Mongolia) register the highest volumes of waste
generation per capita (exceeding 1.50 kg per day). Countries such as Argentina, Brazil,
Chile, Mexico in Latin America, Russia, Saudi Arabia, Turkey in Asia and Belgium, France,
Italy, Portugal, Spain, The Netherlands, and the United Kingdom in Europe registered
high waste generation volumes with 1.00-1.49 kg per capita a day.

There is need to improve solid waste management in developing countries by the imple-
mentation of programs that promote reuse or recycle and carry out treatment systems
to counteract environmental problems, decrease the consumption of natural resources

and minimize the space required for its final disposal (Buenrostro & Bocco, 2003).
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Figure 1. The annual municipal solid waste generated per capita (kg/capita/day)

0-0.49 0.50-0.99 1.00-1.49 Greater than 1.50 No data

Source: Kaza, Yao, Bhada-Tata & Van Woerden, 2018.

This document focused on waste generation in southeastern Mexico, particularly Ticul,
a city of the Yucatecan State. Considering this, the urban solid waste emissions records
in Mexico (Fig. 2) have doubled since 1992, exceeding 40,000 ton generated annually and
going from 0.6 kg per daily inhabitant to almost 1.2 kg in 2012 (Secretaria de Desarrollo
Social, 2013).

The collection, transformation, and recycling of plastics strongly depend on citizen’s
behavior, companies practices and federal and state legislative regulation as well as
infrastructure. According to the Secretaria de Medio Ambiente y Recursos Naturales
(2020) report of the 32 states of Mexico, 22 have made modifications in plastic waste

management, advancing the minimization of its use up to its eradication in some cases.
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Figure 2. Solid waste generation in Mexico.
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Source: Own elaboration based on Secretaria de Desarrollo Social (2013).

In this Mexican context, providing sanitation service through the collection and transpor-
tation of solid waste rests with the municipality (Buenrostro & Bocco, 2003). Being more
specific, Article 10 of the General Law for the Prevention and Management of Waste (LGP-
GIR—acronym in Spanish) establishing that “The municipalities are in charge of the integral
management functions of Muncipality Solid Waste (MSW), which consist of the collection,
transfer, treatment, and its final disposal” (Diario Oficial de la Federacién, 2014), needs to
comply with Article 1 Section | of the General Law of Ecological Balance and Environmental
Protection (LGEEPA—acronym in Spanish), that guarantees “the right of everyone to live in
a healthy environment for their development, health and well-being”. Consequently, within
the LGPGIR itself, management plans have been included as mechanisms to facilitate waste
management. However, certain logistic complications, poor infrastructure, and practices

encourage burning at the final disposal site (Buenrostro & Bocco, 2003).

Its final disposal characterizes urban waste management, particularly management of
waste in Yucatan in open-air dumps, which vary in magnitude and frequency of dumping
waste, depending on the locality and its number of inhabitants. However, the practices
observed at these sites are the accumulation of waste and its subsequent burning to
reduce the volume in certain areas defined within the garbage dumps. This phenomenon
in these scenarios is recurrent in most of the 106 municipalities of the state. Addition-
ally, the municipality of Ticul, regarding potential sources of hazardous waste, ranks
third at the state level, only behind Mérida, Valladolid, and Progreso (Cabanas, et al.,
2010). Ticul’s solid waste disposal site was considered one of environmental and public
health risk (May-Euan, 2018).
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B Circular economy and green jobs

Economic processes and the quality of the environment influence each otherin a complex
way (Ruth, 1993), since the use of matter and energy provided by the climate allows the
sustainability and growth of economic systems, while the production and consumption
of goods and services transform matter and energy, which leads to changes in the

environment.

In their interaction with nature, human social systems affect ecosystems (its structure,
its dynamics, and its evolution) by appropriating natural elements (taking advantage of
ecosystem services and the natural base); and the emission of residues and wastes that
are generated in the process of production, transformation, distribution, consumption,
and disposal (Toledo, Alarcén-Chaires & Bardn, 2002).

Therefore, economic, and social developmentis dependent, in the long term, on adequate
maintenance of the ecological systems that sustain it and that constitute the planet’s
natural capital; that is, the sustainability of economies is subject to the sustainability of

the ecosystems that encompass them (Gomez-Baggethun & de Groot, 2007; Ruth, 1993).

Achieving sustainable development implies incorporating new consumption patterns,
forms of production, and government support to replace the linear supply chain with a

cycle, or a loop chain.

One of the concepts addressed by the above is the so-called circular economy which,
according to the Ellen MacArthur Foundation (2021), is based on: “the principles of
designing out waste and pollution, keeping products and materials in use, and regener-

ating natural systems”.

From an organizational perspective, the circular economy can contemplate four central
aspects: 1. Origin: sustainable contracting, renewable energy, industrial symbiosis; 2.
Use: resource efficiency, cleaner production, resource footprint; 3. Management: life
cycle thinking, risk management, relationship management; 4. Design: for recycling,

extended producer responsibility (Ellen MacArthur Foundation, 2021).
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Even though the recycling of secondary materials proposed by UNIDO (2019) is in the
last link where reuse, repair, and remanufacturing are prioritized (Fig. 3), the challenge
that developing countries must face regarding the problems of solid waste makes its
implementation more vital. Recycling plays an essential role in the circular economy by
turning post-consumer materials into valuable substances or products, feeding used

materials back into the value chain.

Figure 3. Circular economy secondary raw material hierarchy by UNIDO

Recycle

Remanufacture

Repair

Repurpose

Reuse

Source: Own elaboration based on UNIDO, 2019.

Now, an element that fits perfectly with the principles of the circular economy is green
work. According to the ILO (2016), green jobs are decent jobs that preserve and restore
the environment, whether in traditional manufacturing or construction or new emerging
sectors such as renewable energy and energy efficiency. Therefore, how green jobs

benefit the environment and promote decent working conditions varies.

1



n The municipality of Ticul, Yucatan, and
its social and economic dynamics

In Ticul, even though the most productive economic activities are manufacturing of
footwear, handicrafts, and agriculture (May-Euan, 2018), there are a total of 3,110 business
of which 42% of them are centered on retail trade, 21% on manufacturing activities and

14% on tourism such as restaurant and hotels (Fig. 4).

Figure 4. Economic units of Ticul (%)

9%
B Retail trade
Wholesale trade

Manufacturing industries

m Other services
except government activities

m Accommodation and food and
beverage preparation services

21% 4% Other activities

Source: Own elaboration based on Instituto Nacional de Estadistica y Geografia (2020).

The sociocultural context and the conditions in which these economic activities are
carried out, mainly the artisanal production of footwear, involve precarious work and
potential exposure to toxic substances inside the houses, where there are workshops
to make shoes (Pérez-Herrera et al., 2019). Workers of the shoemaking industry do not
perceive the risk of damaging human health by using paint, gas, and solvents in the foot-
wear process. In addition, they recognize that other economic activities are the principal
cause of contamination of the environment in Ticul more than residues generated during

the footwear process (May-Euan, 2018).
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Table 1: Social and economic context, Ticul,

VARIABLE

Population (2015)

Total

Man

Women

Mayan-speaking population

Total

Man

Women

The economically active population (2010)
Total

Men

Women

Economy - Total Gross Production (millions of
Total

Household (2010)

Inhabited dwelling

House with a non-sealed floor

Education

Years (average)

Marginalization

Degree of marginalization

Health

Population without access to health services
Men without access to health services

Women without access to health services

Yucatan.

VALUE

40,161
19,765
20,435

15,116
7532
7584

15,435

10,814

4,621
pesos)

1,067.54

9,000

492

7.86
Medium
6,707

3,888

2,819

Source: Own elaboration based on Instituto Nacional para el Federalismo y el Desarrollo Municipal (2020).
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Table 1 presents the cultural, social, and economic context of Ticul, Yucatan, as a reliable
example of the relationship between economic growth and the depletion of ecosystem
services. The above incorporate natural capital into manufactured capital, with clear evi-
dence of generation of negative environmental externalities to the environment. Accord-
ing to the Instituto Nacional para el Federalismo y el Desarrollo Municipal (INAFED) (2020)
in 2015, 40 thousand people lived in the municipality (19.8 thousand men compared
to 20.4 thousand women). It is essential to underline that the city is inhabited by 15
thousand inhabitants who identify themselves as Mayan speakers2. The economically
active population (EAP) is 15.4 thousand inhabitants. According to the same source,
the average education is 7.86 years of formal education, equivalent to the intermediate
unfinished secondary education level. It is pertinent to highlight, and of interest to the

project proposal, that 6.7 thousand inhabitants do not have access to health services.

Figure 5. The geographical location of Ticul, social cartography, and information from

focus groups of the economic activities in the region.
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Source: Own elaboration, Javier Humberto Perera Rios

2 Self-determination as a Mayan-speaking person is an aspect of cultural identity inYucatan, which
is associated with the Mayan worldview: an interpretation of the world that uses a global narrative,
where reality is multiple unitary totalities. In other words, it does not objectify realities but instead
interprets them based on a deep meaning that they assume for humanity (Gramigna & Estrada, 2020).
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E Materials and Methods

This research is based on mixed methods. For the qualitative approach, the interpretative
paradigm techniques were used in its analysis. In the first instance, from an ethnographic
approach and an in-depth interview, the operation and value chain associated with the
plastic recycling machine and its integration into the product’s productive chain of shoe
manufacturing in Ticul were identified. For quantitative aspects, we implemented an
index to estimate the performance of decent work in the green jobs generated at the

plastic recycler proposed by ILO (2013).

Qualitative data analysis
For the qualitative data analysis, we used the following instruments:

M Six in-depth interviews were conducted at the study site: four with the chief
executive officer of the plastic recycler; one with the chief of ecology of the
municipal government of Ticul and one with the representative of the National
Chamber of Commerce, Services and Tourism (CANACOSERVYTUR) Ticul
delegation.

B Four unrestructured interviews with small and medium shoemakers of Ticul.
M Three brief informal interviews with some workers from the recycler.

The techniques used for data analysis were speech analysis and keyword identification.
All interviews were audio recorded with the informed consent and authorization of the
participants. These recordings were imported into the qualitative analysis software Atlas.

ti®. All the participants interviewed were from the municipality of Ticul, Yucatan.

Data triangulation was used via photographic information, participant observation

in-situ, and multiple interviews with stakeholders to validate the collected data.

15
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Quantitative data analysis

To measure the quality of the work provided by a green job by the waste recycling func-

tion it performs, we relied on the dimensions suggested by Leschke, Watt, & Finn (2008)

and by the one proposed by ILO (2013); therefore, we selected the following categories:

Table 2. Categories and indicators of job performance

CATEGORIES

Wage

Non-standard forms of
employment

Working time

Working conditions

Job security

Career development

Collective interest
representation

Average monthly income
higher than the minimum
established by Mexican
federal law.

If the work is performed
under contract

If the work is performed
exceeds 48 hours per week

If the work performed does
not have physical work
factors (vibrations, noise,
high/low temperature,
breathing in smoke, fumes,
powder, dust, vapors such
as solvents and thinners,
handling chemical sub-
stances, radiation, infectious
materials, tiring or painful
positions, lifting or moving
people, carrying, or moving
heavy loads, standing,

or walking, repetitive hand,
or arm movements)

if there is access to health
insurance

If protective equipment
exists

job offers good prospects for
career advancement

if there is a union or workers
committee

QUALITATIVE INDICATOR QUANTITATIVE INDICATOR

1 =income higher than the
minimum established by
Mexican federal law.

1 =if the work is performed
under contract

1 =if the work is performed
does not exceeds 48 hours
per week.

1 =if the work performed
does not have physical work
factors

0.50 = if there is access to
health insurance

0.50 = if protective
equipment exists

1 =if job offers good
prospects for career
advancement

1 =if there is a union or
workers committee

Source: Own elaboration based on Leschke, Watt, & Finn (2008) and ILO (2013).

16
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It is essential to mention that all the data were obtained qualitatively through in-depth
interviews with the workers and the recycler’s representative. To measure the perfor-

mance of green work in the recycler, we used an index with the following structure:

Green job performance = 0.50 (Wage)
+ 0.0714 (non-standard forms of employment)
+ 0.0714 (Working time)
+ 0.0714 (Working conditions)
+ 0.0714 (Job security)
+ 0.0714 (Career development)

+ 0.0714 (Collective interest representation)

It is assigning numerical values (1, 0.5, or 0) depending on qualitative data analysis. For
this green job performance index, adequate green jobs are considered if it reaches or

exceeds the value of 0.70 (following the methodology proposed by ILO, 2013).

Besides the above, we decide to have a co-research approach to overcome methodo-
logical individualism with the participation of key local actors (one as co-author of this
document), as well as to enrich the investigative process with the benefits identified by
Barkin, Esquivel-Ayala & Ramos-Morales (2018): a better interpretation of local processes

and adequate systematization of the data through more significant interaction.

Material collected from recycling. Photo: Javier Becerril

17
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General company information

The recycler has operated for more than five years, but informally, and only to generate
inputs for the family business of trade-in supplies for footwear. The recycler has been
in formal operation for approximately two years. It is important to note that the father
and his son founded the recycler, but the son has managed it for itself since the last few
years. The founder worked for more than 30 years in the recycling sector, and the son

also operates a supplier of supplies for shoemakers.

It currently operates with 17 workers spread over a single work shift. The reason for its
creation was linked in the first instance, in being able to have lower costs in the inputs
for the manufacture of shoes because the administrator’s family is dedicated to the
manufacture and marketing of footwear. In addition to the above, there was also a strong

environmental commitment to help reduce pollution by solid waste.

The recycling processes

The recycling process is carried out fairly and with machinery that allows the grinding
and heat pressing of the recycled plastic. Before the closure of activities due to COVID-19
mitigation measures, the recycler collected a total of 8 ton per month of plastic (Polyvinyl
Chloride [PVC], Phylon, Ranil, Acrylonitrile Butadiene Styrene [ABS]), during the period
of social distancing, the recycler continued operations but with a 50 per cent decrease,

collecting a total of 4 ton per month.

The recycling process carried out is called primary or re-extrusion (Figure 6), also known
as on-site recycling. It consists of reintroducing waste of post-industrial origin during

production in the extrusion process that is carried out during manufacturing.
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Figure 6. Primary recycling process
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Source: Own elaboration based on Al-Salem et al. (2009).

Inthe recycling process and creating new products, approximately 75-80 per cent of the orig-
inal material is recuperated; the material that can no longer be recovered is destined for the
sanitary landfill. In absolute terms, approximately 200-250 kilos of plastic are an irretrievable
waste of a total of one ton. It is essential to mention that the products made in the recycler
are used for commercialization in such a way that they are reintegrated into the supply chain
of the shoe industry. At this stage of the recycler and due to its physical characteristics, it is

impossible to track the number of times that its products enter the recycling process.

Figure 7. Recycler process in Ticul, Yucatan
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Source: Own elaboration based on in-depth interviews.
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Measuring the decency of green work

The work scheme is under a piecework system, consisting of 100 pieces of recycled
plastic with 1,000 MXN per week per worker. In Mexico and Yucatan, the legal minimum
wage is 141.70 MXN per day, for a total of eight hours of work (CONASAMI, 2021). Under-
standing this scheme, working a full week of 40 hours would represent a total minimum
wage of 708.5 MXN per five-day week. Therefore, the payment made for the minimum

working day in the recycler is higher than the minimum wage of a week by 29.15 per cent.

Non-standard forms of employment and working time

The hiring scheme is via negotiation, and there is no written contract. However, the
employer—-worker relationship is maintained. Before COVID-19, the recycler operated
24/7 in three shifts. Now, with demand declining in the shoe manufacturing sector, the

recycler operates a single 10-hour shift with a meal break.

Working conditions

The work done is manual and practically handmade. The separation, grinding, and plastic
transformation are done through machines that work with electrical energy. The work
area is spacious, and the equipment is available to protect the economic activity carried
out and mitigate COVID-19. The workspace is covered and ventilated. Notwithstanding

the preceding, the use of pressing machines represents an occupational risk.

Job security

As there is no signed contract, workers do not have social security. However, it is essential
to mention that the employer offers private health insurance to all its workers. This
element guarantees fast and channeled attention with treatment for any accident, illness,
or health condition in workers. The situation generally takes much longer for public

healthcare.
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Career development

Job growth within the recycler consists of increasing tasks that involve the use of more
specialized machinery. It begins with cleaning, separating the plastic after grinding,
followed by pressing and quality control. Due to the size and hierarchical structure of the
microenterprise, there are no heads or departments that workers can occupy for now.
However, there are managers or persons in charge while the owner is not found; this

denotes a reliable sign of trust in the staff.

Collective interest representation

There is no committee or collective of workers. Despite the negative scenario, in the recy-
cler there is an openness to dialogue with the owner, where consensus is always sought
between the parties involved, and the worker’s needs are prioritized. The foregoing was
affirmed by the business owner and the interviewed employees, who argued that it is

possible to initiate a dialogue with the owner.

Workers carrying out the process of compaction of plastic by pressure and heat. Photo: Ivan Hernandez
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Measuring the green intensity of recycling job

According to the definition and category of green work, the productive activity carried
out by the plastic recycler is a green economic activity by default. Its function focuses
on reducing the negative impact that society’s consumption of plastic has through the
second use of solid plastic waste, thus avoiding the generation of CO, into the atmos-

phere due to the disposal in the form of burning carried out at the final disposal site.

According to ILO (2013), wage represents 50% of the index’s performance due to the potential
impact on the development of other social elements by income. The different dimensions
such as the form of employment, working time, working conditions, job security, career

development, and collective labor representation were represented by 7.14% each.
Replacing qualitative analysis accordingly:

Green job performance =
0.50 (1) + 0.0714 (0) + 0.0714 (1) + 0.0714 (1) + 0.0714 (1) + 0.0714 (1) + 0.0714 (0)

Green job performance =
0.5+0+0.0714 + 0.0714 + 0.0714 + 0.0714 + 0 = 0.7856

Figure 8. Green job performance index of the Ticul plastic recycler

7.14%
Working
conditions
50% 7.14%
Wage Career development
714% 7.14%
Working time Job security

Source: Own elaboration

The employment generated in the plastic recycler in Ticul, Yucatan was higher than 70
per cent in the green jobs index; this is considered an adequate performance in decent
work according to the methodology used (ILO, 2013). This parameter can be used to

compare with other industries/jobs in the country in terms of green jobs.
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Toxic substances and potential impact on occupational health

The solvents and glues used during the manufacture of the shoes are made based on
aliphatic, alicyclic, and aromatic hydrocarbons such as hexane, cyclohexane, benzene,
and toluene. The latter two are considered to have a greater risk of adverse health effects,
either due to acute or chronic exposure (Table 3). For example, benzene is recognized
as a Group-1 carcinogen (IARC, 2012). The working day in the manufacture of shoes is
approximately eight hours a day. The conditions of seclusion in the manufacturing sites
and the lack of ventilation increase the risk of exposure; conversely, the inadequate
disposal of waste, such as accumulation and subsequent burning, contributes to occu-

pational exposure, enhancing toxicological effects.

Final products of the production process. Photo: Ivan Hernandez
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Table 3. Materials and their manufacturing components, used in shoemaking

and their impact on health

Products (solvents and glues) Sticker lider-pvc, Simoén, Voch'’s
Processing components Toluene 2 and hexane
Group/ classification Aliphatic and aromatic hydrocarbons

Impact on health

a To the nervous system, headaches, dizziness or loss of consciousness, drowsi-
ness, incoordination, mental disturbances, loss of vision, and hearing can become
permanent with repeated exposure, especially at concentrations associated with
inhalation of solvents. In the case of pregnant mothers, children might suffer from
mental and growth retardation. Kidney and liver might also get affected, and on

reproduction, such babies might lose consciousness and die.

Products (solvents and glues) Sticker lider-pu
Processing components Toluene 2, benzene b, and hexane
Group/ classification Aliphatic and aromatic hydrocarbons

Impact on health

b Brief exposure (5 to 10 minutes) to very high levels of benzene in the air (10,000 to
20,000 ppm) can be fatal. Lower levels (700 to 3,000 ppm) can cause lethargy, dizzi-
ness, rapid heartbeat, headache, tremors, confusion, and loss of consciousness.
Contact with the eyes can cause irritation and damage the cornea, decrease red
blood cells, cause anemia and bleeding. The immune system might get damaged,
increasing the chances of getting infections and possibly lowering the body’s
defenses against cancer, leukemia, acute myeloid leukemia. Alterations in irregular
menstrual cycles, decrease in the size of the ovaries: delayed bone formation and

bone marrow damage are other effects.

Products (solvents and glues) Resistol 5000
Processing components Toluene 2, benzene b, and hexane

Group/ classification Aliphatic and aromatic hydrocarbons
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Products (solvents and glues) Thinner, Gasoline
Processing components Toluene 2, xylene ¢, and hexane
Group/ classification Aliphatic and aromatic hydrocarbons

Impact on health

¢ Animal testing can help identify health problems such as cancer or congenital
disabilities. Brief exposure to high levels of these chemicals might cause irritation
of the skin, eyes, nose, and throat; difficulty in breathing; impaired lung function;
delayed reaction to visual stimuli; memory disturbances; stomachache;

and possibly liver and kidney disease or death.

The prolonged exposures to high concentrations generate headache, lack of muscle
coordination, dizziness, confusion, and loss of sense and balance. Some people
briefly exposed to very high amounts of xylene died. Most of the information on the
effects seen in people exposed to xylene for long periods is derived from studies of
workers in manufacturing industries.

The International Agency for Research on Cancer (IARC) and the EPA have
determined that there is insufficient information to determine whether xylene is

carcinogenic. They consider it not classifiable as to carcinogenicity to humans.

Source: Own elaboration based on the Agency for Toxic Substances and Disease Registry [ATSDR], 2021.
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Discussions

Plastic recycling industries are new in Mexico; in the whole country, only considering
the companies that do the process of collecting waste plastics there are 2,750, and in the
state of Yucatan, there is a total of 56 units (Instituto Nacional de Estadistica y Geografia,
2021A). This study documents one of the first cases of an industry thatis framed in terms
of the circular economy by complementing the supply chain of the shoe manufacturing

industry in the state of Yucatan.

The results of the green work index indicate a good result compared to the analyses
carried out by ILO (2013) in the rest of the country, where only the government sector and
the forest management certification sector managed to exceed the 70 per cent threshold
slightly. There is a necessity to strengthen this type of activity in critical industries for

sustainable development.

Being more specific in the dimensions of the green work index, the salary, despite being
higher than the average national salaries, are still low and even more if they are compared
with those of other countries in the American continent, both in current dollars and pur-
chasing power parity. (Moreno-Brid, Garry & Monroy-Gémez-Franco, 2014). In this order
of ideas, there are two groups of workers in the Mexican labor market: 1. those who have
benefits (access to health services, vacations, the availability of a written contract, among
others); 2. those who lack labor benefits and make up the largest segment, practically 50
per cent of the Mexican labor base, the vast majority of whom work in micro-businesses

or small establishments (Escobar-Toledo, 2014).

This element is perceived in the case analyzed, particularly the lack of trade unions. The
unions have lost strength in Mexico in the last 50 years due to a series of changes in the
national labor policy focused on the existence of protection contracts (wage containment,
weakening of unions, and outsourcing) that have inevitably led to a deterioration in the
quality of jobs (Escobar-Toledo, 2019).

26



ICDD | Footwear industry, and plastic recycling: a case of circular economy and green jobs inYucatan, México

One of the most significant contrasts observed in the Mexican market and thus also
in the analyzed company is based on the productivity generated, which is one of the
highest in Latin America (Moreno-Brid, Garry & Monroy-Géomez-Franco, 2014). Despite
the effects of COVID-19, the company has maintained its operations, which are highly

demanding in the workforce.

Despite the gaps detected in the analysis of green job performance, the recycling com-
pany can serve as an example to replicate itself to more industrial sectors in the region.
This can cause the promotion of the economic spillover generated by changing the linear
model to a circular one of productive activities. This can be achieved if the quality of the

generated jobs is not neglected.

Aerial view of recycling factory. Photo: Ivan Hernandez
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E Final reflections and recommendations

The use of mixed methods and a co-research approach with key actors in the study area
allowed to have a more objective approach to reality, the problems they face, and how

to propose alternatives improvements from them.

There is no doubt about the importance of the existence and promotion of green activi-
ties, and their potential in the generation of green jobs. The circular economy, specifically
the recycling activity under Ticul, Yucatan, is shown as a viable alternative for reducing
municipal solid waste that reaches the final disposal site and the generation of products that
reuse this waste. It contributes towards reducing CO, emissions from the burning of plastic

and reducing soil pollution, elements that end up affecting human and ecosystem health.

The decent work performance index within the employment generated in the plastic recy-
cler was good. The primary gaps are the formalization of work through labor contracts, the

lack of the existence of workers’ committees to maintain the presence and negotiation.

In this context, synergy at the governmental, private sectors, and academic levels is also
necessary to design public policies programs to promote green activities, or circular
economy schemes to achieve sustainable development and meet nationally determined
goals on climate change. Even though the work carried out in the recycler cannot mitigate
the waste and toxic substances generated by the manufacture of shoes, the promotion of
this type of activities (recycling) allows employing a more significant number of people
to jobs with less precariousness, less exposure to toxic substances and therefore, better

occupational health as well as reduction of negative impacts to the environment.

Acknowledgments

This document was made possible, thanks to the support of CONACYT’s scholarship
program for national postdoctoral stays for Mexico 2020, as well as the financial support
it provided for the fieldwork of the seed project of the National Strategic Programs
(PRONACES).

Finally, a special thanks to all the shoemakers and workers who allowed us to enter their

work areas and participate in the interviews.

28



ICDD | Footwear industry, and plastic recycling: a case of circular economy and green jobs inYucatan, México

References

Agency for Toxic Substances and Disease Registry [ATSDR]. 2021. Toxic Substances Portal.
wwwhn.cdc.gov/TSP/index.aspx

Al-Salem, S.M., P. Lettieri, and J. Baeyens. 2009. “Recycling and Recovery Routes of Plastic
Solid Waste (PSW): A Review”. Waste Management 29 (10): 2625-2643. doi:10.1016/j.was-
man.2009.06.004.

Arcega-Cabrera, F. L.F. Fargher, |. Oceguera-Vargas, E. Noreiia-Barroso, L. Yanez-Estrada,
J. Alvarado, L. Gonzalez, R. Moo-Puc, N. Pérez-Herrera, M. Quesada-Rojas y S. Pérez-Medina.
2017. “Water Consumption as Source of Arsenic, Chromium, and Mercury in Children Living in

Rural Yucatan, Mexico: Blood and Urine Levels”. Bull Environ Contam Toxicol.

Arroyave-Rojas, J.A. and L.F. Garcés-Giraldo. 2006. “Tecnologias ambientalmente sostenibles”.
Producién + Limpia 1(2): 78-86. http://hdl.handle.net/10567/513

Azqueta, Diego. 2002. “Introduccion a la economia ambiental”. Madrid, Espana: McGraw-Hill.

Barkin, David, Ana Lilia Esquivel Ayala y Mario Fernando Ramos Morales. 2018. “La coinves-
tigacion en comunidades zapotecas de Oaxaca. Reflexiones hacia un didlogo intercultural”.
Sinéctica 50: 1-15.

Buenrsotro, Otoniel, and Gerardo Bocco (2003). “Solid waste management in municipalities in
Mexico: goals and perspectives. Resources, Conservation and Recycling 39(3):251-263.
https://doi.org/10.1016/S0921-3449(03)00031-4

Bowen, Alex and Karlygash Kuralbayeva. 2015. “Looking for Green Jobs: The Impact of Green
Growth on Employment. Policy Brief”. Grantham Research Institute on Climate Change and the
Environment & Global Green Growth Institute: 1-28.

Cabaiias Vargas, Dulce Diana, Gabriela Reza Bacelis, Maria Rosa Sauri Riancho, Roger lvan
Meéndez Novelo, Francisco Bautista, William Manrique Vergara, Elsa Rodriguez Angulo, Amira
Balancan Zapata, y Roger Medina Gonzalez. 2010. “Inventario de fuentes potenciales de
residuos peligrosos en el estado de Yucatan, México”. Revista Internacional de Contaminacién
Ambiental 26 (4): 269-277. Redalyc, www.redalyc.org/articulo.0a?id=37015993002

CONASAMI. 2021. “Salarios Minimos 2021". Secretaria de trabajo y prevision social. México.

Diario Oficial de la Federacion. 2014. “Reglamento de la Ley General para la prevenciony

gestion integral de los residuos”. Camara de Diputados del H. Congreso de la Union.

Ellen MacArthur Foundation. 2021. “Circular Economy—UK, USA, Europe, Asia & South America
—The Ellen Macarthur Foundation.” Ellenmacarthurfoundation.org.

www.ellenmacarthurfoundation.org.

Escobar-Toledo, Saul. 2014. “Salarios minimos: desigualdad y desarrollo. Economia UNAM
11(33): 94-109.

Escobar-Toledo, Saul. 2019. “El sindicalismo mexicano ;hacia un nuevo pacto social?” Economia
UNAM 16(46): 241-250.

Gomez-Baggethun, E. and R. de Groot. 2007. “Capital natural y funciones de los ecosistemas:
explorando las bases ecoldgicas de la economia”. Ecosistemas 16 (3): 4-14.

Gramigna, Anita & Yolanda Estrada. 2020. “Comparacion de epistemologias: el didlogo entre el

epos maya y el logos “occidental”. Revista Egresados 7: 131-143.

29



ICDD | Footwear industry, and plastic recycling: a case of circular economy and green jobs inYucatan, México

IARC. 2012. “Chemical Agents and Related Occupations. A review of Human Carcinogens.

Monographs on the Evaluation of Carcinogenic Risk to Humans 100 (F): 249-294.

Instituto Nacional de Estadistica y Geografia. 2020. “Sistema Automatizado de Informacion
Censal - SAIC” INEGI. https://fen.www.inegi.org.mx/app/saic/

Instituto Nacional de Estadistica y Geografia (INEGI). 2021A. “Perfil demografico, Yucatan”.
Gobierno del estado de Yucatan. www.yucatan.gob.mx/?p=perfil_demografico#:~:text=Con-
forme%20a%20los%20datos%20publicados,por%20su%20n%C3%BAmero%20de%20habitantes.

Instituto Nacional de Estadistica y Geografia. 2021B. “Directorio Estadistico Nacional de
Unidades Economicas - DENUE. INEGI. www.inegi.org.mx/app/mapa/denue/default.aspx

Instituto Nacional Para El Federalismo Y El Desarrollo Municipal. 2021. “Sistema Nacional de

1"

Informacion Municipal”. Secretaria de Gobernacién. www.snim.rami.gob.mx

International Labour Office [ILO]. 2013. “Evaluation of the Potential of Green Jobs in Mexico”.
Green Jobs Program of the ILO in Mexico: 1-8.

International Labour Office [ILO]. 2016. “Empleos Verdes. Informe de avance 2014-2015".
ILO, Ginebra.

Kaza, Silpa, Lisa C. Yao, Perinaz Bhada-Tata, and Frank Van Woerden. 2018. “What a Waste 2.0:
A Global Snapshot of Solid Waste Management to 2050”. Urban Development; Washington, DC:
World Bank https:/openknowledge.worldbank.org/handle/10986/30317 License: CC BY 3.0 IGO.”

Leschke, Janine, Andrew Watt, Mairéd Finn. 2008. “Putting a Number on Job Quality?
Constructing a European Job Quality Index”. European Trade Union Institute (3): 1-28.

May-Euan, Fernando. 2018. “Estudio comunitario sobre salud ambiental infantil en sitios poten-
cialmente contaminados en Ticul, Yucatan”. Master’s Thesis. Universidad Auténoma de Yucatan.

Moreno-Brid, Juan Carlos, Stefanie Garry, Luis Angel Monroy-Gomez-Franco. 2014.
“El Salario Minimo en México”. Economia UNAM11 (33): 78-93.
https://doi.org/10.1016/S1665-952X(14)72182-6

Moreno, Mariale, Christopher Turner, Ashutosh Tiwari, Windo Hutabarat, Fiona Charnley, Deb-
ora Widjaja& Luigi Mondini. 2017. “Redistributed manufacturing to achieve a Circular Economy:
A Case Study Utilizing IDEFO Modeling. The 50th CIRP Conference on Manufacturing Systems.
Procediai CIRP 63 (2017): 686-691.

Parra-Argiiello, F. Y., and E. V. Martin-Calderon. 2014. “La industria del calzado de Ticul como
sector estratégico para sustentabilidad” in Problemas del Desarrollo Regional en la Region Sur
Sureste de México: Politica, Economia y Sociedad, eds E.S,. Galvan Saavedra and J.A. Olivares
Mendoza (Universidad de Quintana Roo): 48-58.

Pérez-Herrera, Norma Elena, Lorena Diaz de Ledon-Martinez, Rogelio Flores-Ramirez,

Olivier Barbier, Manolo Ortega-Romero, Fernando May-Euan, Kelvin Saldana-Villanueva,

Javier Perera-Rios and Francisco Javier Pérez-Vazquez. 2019. “Evaluation of Benzene Exposure
and Early Biomarkers of Kidney Damage in Children Exposed to Solvents Due to Precarious Work in
Ticul, Yucatan, México”. Annals of Global Health 85(1): 94, 1-8. http://doi.org/10.5334/aogh.2482

Perera-Rios, Javier, Elizabeth Ruiz-Suarez, Pedro de Jesus Bastidas-Bastidas, Fernando May-
Euan, Gloria Uican-Pool, José Belisario Leyva-Morales, Enrique Reyes-Novelo and Norma
Pérez-Herrera. 2021. Agricultural Pesticide Residues in Water from a Karstic Aquifer in Yucatan,
Mexico, Pose a Rks to Children’s Health. International Journal of Environmental Health Research.
DOI: 10.1080/09603123.2021.1950652

30



ICDD | Footwear industry, and plastic recycling: a case of circular economy and green jobs inYucatan, México

Ruth, M. 1993. “Integrating Economics, Ecology, and Thermodynamics. Kluer Academic
Publishers. Soedrecht, Netherlands.

Secretaria de Desarrollo Social [SEDESOL]. 2013. “Generacion total y per capita de residuos
sélidos urbanos.” Direccion General de Equipamiento e Infraestructura en Zonas Urbano-
Marginadas.

Secretaria de Medio Ambiente y Recursos Naturales. 2020. “Panorama general de las
tecnologias del reciclaje de plasticos en México y en el Mundo”. SEMARNAT, México.

Svampa, Maristella. 2018. “El Antropoceno como diagndstico y paradigma. Lecturas globales
desde el Sur”. Utopia y Praxis Latinoamericana (24): 33-53.

Toledo, V., P. Alarcon Chaires, L. Barén. 2002. “Revisualizar lo rural: un enfoque socioecologico”.
Gaceta Ecologica 62: 7-20.

UNIDO. 2019. “Development of recycling industries within the UNIDO circular economy
approach”. United Nations Industrial Development Organization: 1-33.

31



ICDD Working Paper Series

M Vol. 1: Webster, Edward: Work and Economic Security in the 21st century.
What Can We Learn from Ela Bhatt?, 17 pages

B Vol.2: Hagmann, Jonas: Opportunities and Constraints of Peri-urban Buffalo and Dairy Cattle
Systems in Faisalabad, Punjab, Paki stan, 48 pages

M Vol. 3: Marchetti, Sabrina: Together? On the Not-so-easy Relationship between Italian

Labour Organisations and Migrant Domestic Workers’ Groups, 23 pages

M Vol. 4: Sinaga, Hariati/Scherrer, Christoph: Core Labor Rights:
Competitive Pressures and Non-Compliance, 29 pages

M Vol.5: Burchardt, Hans-Jiirgen/Weinmann, Nico: Social Inequality and Social Policy outside
the OECD: A New Research Perspective on Latin America, 39 pages

M Vol. 6: Beck, Stefan: Sozial verantwortliche Beschaffung von Informationstechnik.
Socially Responsible Public Procurement of Information Technology,
ISBN 978-3-944090-08-5, 40 pages

M Vol. 7. Aufderheide, Mareike/ Voigts, Clemens/Hiilsebusch, Christian/Kaufmann, Brigitte:
Decent Work? How Self-employed Pastoralists and Employed Herders on Ranches
Perceive their Working Conditions, ISBN 978-3-944090-05-4, 28 pages

M Vol. 8: Bhattacharjee, Manojit / Rajeev, Meenakshi: Credit Exclusion of the Poor:
A Study of Cultivator Households in India, ISBN 978-3-944090-09-2, 22 pages

M Vol.9: Younas, Muhammad: The Dairy Value Chain: A Promoter of Development and Employ-
ment in Pakistan, ISBN 978-3-944090-06-1, 22 pages

I Vol. 10: Erbach, Juliane: The Decency of Women'’s Working Conditions in Peri-urban Buffalo
Production Systems in the District Faisalabad, Punjab, Pakistan, kassel university press,
ISBN 978-3-86219-692-0, 45 pages

B Vol. 11: Schiitzhofer, Timm B.: Can Decent Work and Export Oriented Growth Strategies Go
Together? Lessons from Nicaragua’s Export Processing Zones, kassel university press,
ISBN 978-3-86219-810-8, 52 pages

Il Vol. 12: Bhattacharya, Tulika/Rajeev, Meenakshi: Identifying Employment Creating Sectors
in India: An Analysis of Input-Output Linkages, kassel university press,
ISBN 978-3-86219-852-8, 28 pages

M Vol. 13: Withanachchi, Sisira Saddhamangala/Houdret, Annabelle/ Nergui, Soninkhishig/
Ejarque i Gonzalez, Elisabet/ Tsogtbayar, Ankhbold/Ploeger, Angelika: (Re) configura-
tion of Water Resources Management in Mongolia: A Critical Geopolitical Analysis, kassel
university press, ISBN 978-3-86219-860-3, 42 pages

B Vol. 14: Gordana Kranjac-Berisavljevic: Transformations of traditional landuse systems and their
effects on development opportunities and people’s livelihoods, kassel university press,
ISBN 978-3-7376-0032-3, 24 pages

32



B Vol. 15: Meenakshi Rajeev, Manojit Bhattacharjee, B P Vani: Crop Insurance and Risk Mitigation:
Experiences from India, kassel university press, ISBN 978-3-7376-0066-8, 34 pages

M Vol. 16: William Baah-Boateng (PhD): Economic growth and employment generation nexus:
Insight from Ghana, kassel university press, ISBN 978-3-7376-0068-2, 24 pages

B Vol. 17: Madhushree Sekher/Suchandrima Chakraborty: Politics of public policies in India:
Explaining the institutional internalization of inequality in policy legislation, kassel
university press, ISBN 978-3-7376-0248-8, 38 pages

B Vol. 18: Tripti Kumari: Microfinance through Women Self-Help Groups (SHGs) for Grass-root level
Empowerment: An Empirical study of Varanasi, Uttar Pradesh, India, kassel university
press, ISBN 978-3-7376-0256-3, 25 pages

B Vol. 19: Meenakshi Rajeev, B.P. Vani and Veerashekharappa: Self-help groups for India’s financial
inclusion: Do effective costs of borrowing limit their operation?, kassel university press,
ISBN 978-3-7376-0384-3, 26 pages

[l Vol. 20: Praveen Jha: India’s Macroeconomic Policy Regime and Challenges of Employment:
Some Reflections on the Manufacturing Sector, kassel university press,
ISBN 978-3-7376-0440-6, 56 pages

l Vol. 21: Meenakshi Rajeev, Pranav Nagendran: Decency of primary occupations in the Indian
fishing industry, kassel university press, ISBN 978-3-7376-0452-9, 35 pages

M Vol. 22: Dr. Tolga Téren: Documentation Report: Syrian Refugees in the Turkish Labour Market,
kassel university press, ISBN 978-3-7376-0450-5, 67 pages

M Vol. 23: Dr. Tulika Bhattacharya: Farmers in Peri-Urban Regions: Socio-Economic Changes
and Access to Finance Study for Indian Economy, ISBN 978-3-7376-0576-2, 51 pages

B Vol. 24: Akua Opokua Britwum, Angela Dziedzom Akorsu, Loretta Baidoo: Women’s empower-
ment for sustainable rural livelihoods: Voices from selected communities in Ghana.,
ISBN 978-3-7376-0630-1, 33 pages

B Vol. 25: Christa Wichterich: Care Extractivism and the Reconfiguration of Social Reproduction
in Post-Fordist Economies, ISBN 978-3-7376-0632-5, 27 pages

M Vol. 26: Anjum Munir & Oliver Hensel: Solar Thermal Energy Storage System using phase
change material for uninterrupted on-farm agricultural processing and value addition,
ISBN: 978-3-7376-0634-9, 50 pages

B Vol. 27: Ismail Doga Karatepe, Christoph Scherrer, and Henrique Tizzot:
Mercosur-EU Agreement: Impact on Agriculture, Environment, and Consumers,
ISBN: 978-3-7376-0863-3, 34 pages

M Vol. 28: Aleksandra Draganic and Nazmul Arefin: Social Sustainability Challenges and the
Role of Middle Managers: Case of the Ready-Made Garment Industry in Bangladesh,
ISBN: 978-3-7376-0766-7, 40 pages

33



ICDD Working Paper Series

M Vol. 29:

M Vol. 30:

M Vol. 31:

M Vol. 32:

M Vol. 33:

M Vol. 34:

M Vol. 35:

Gaurang Rami: Determinants and Forecasting of Female Labour Force Participation Rate
in India: Testing of Feminization U hypothesis, ISBN: 978-3-7376-0865-7, 42 pages

Patricia Chong, Michelle LeBlanc, and Anna Liu: Legal Aid Ontario lawyers organizing
against the odds: A case study of professional workers unionizing,
ISBN: 978-3-7376-0866-4, 42 pages

Vishwas Satgar: Worsening Climate Crises and the Challenge of Red-Green Alliances
for Labour: Introducing the Climate Justice Charter Alternative in South Africa,
ISBN: 978-3-7376-0904-3, 14 pages

Pravin Sinha: The Informal Economy and Collective Cooperation in India:
Lessons from Ela Bhatt, ISBN: 978-3-7376-0905-0, 34 pages

Martina Metzger and Jennifer Pédussel Wu: Moving Minds and Money:
The Political Economy of Migrant Transfers, ISBN: 978-3-7376-0921-0, 28 pages

Eleonor Faur: Inequalities in childcare strategies among domestic workers and
teachers in Argentina, ISBN: 978-3-7376-0928-9, 40 pages

Hansjorg Herr: The rational of minimum wages, ISBN: 978-3-7376-0929-6, 30 pages

34






The Global ICDD Network

International
Labour

Germany
University of Kassel

Civil Society
Partners

Organization

Mexico

Pakistan

Universidad University of

Autéonoma
deYucatan

Brazil
Universidade
Estaduale

de Campinas

Agriculture
Faisalabad

Ghana Kenya

University of Egerton University India
C Coast .
ape Coas Tata Institute of
Social Sciences
Jawaharlal
Nehru University

South Africa

University of
the Witwatersrand

International Center for

Development and Decent Work

University of Kassel, Germany
Phone: + 49 (0) 561 804-7399
E-Mail: management@icdd.uni-kassel.de

With financial support from the

DAAD Deutscher Akademischer Austauschdienst
Federal Ministry German Academic Exchange Service
for Economic Cooperation

and Development

I KASSEL
RSITAT ex\ (;am;emmed

U
\")

» www.icdd.uni-kassel.de



	Abstract
	1 Introduction
	2 Current context of the ­generation of urban solid waste
	3 Circular economy and green jobs
	4 The municipality of Ticul, Yucatán, and its social and economic dynamics
	5 Materials and Methods
	Qualitative data analysis
	Quantitative data analysis

	6 Results
	General company information
	The recycling processes
	Measuring the decency of green work
	Measuring the green intensity of recycling job 
	Toxic substances and potential impact on occupational health

	7 Discussions
	8 Final reflections and recommendations
	Acknowledgments

	References
	ICDD Working Paper Series



