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Abstract 
 

The management of end-of-life tires (NFU) represents a critical public health and environmental challenge in Mexico due to 

their slow degradation. The objective of this research is to analyze the disposal practices of NFU and identify the operational 

barriers that prevent its integration into a formal recycling system.  A qualitative-descriptive study was carried out through 

semi-structured interviews with 15 managers of tire and saddlery centers in Valle de Bravo. An average flow of 20 to 50 tires 

per week was identified. Informal practices such as delivery to the user, abandonment on public roads or artisanal reuse 

predominate. The main barriers identified are the high cost of disposal, transportation expenditure and space saturation. The 

findings underscore the need to establish a collection center and subsidized collection routes in Valle de Bravo. This would 

allow a transition from management by saturation to a circular economy model. 

 
Management and final disposal of end-of-life tyres (NFU) 

 
 

  

 

 

 

 

   

This research aims to analyze the 

disposal practices of NFU and 

identify the operational barriers 

that prevent its integration into a 

formal recycling system.     

To carry out this research, a 

qualitative-descriptive study 

was carried out through semi-

structured interviews with 15 

managers of tire and saddlery 

centers in Valle de Bravo.  

The findings underscore the 

need to establish a collection 

center and subsidized collection 

routes in Valle de Bravo. This 

would allow a transition from 

management by saturation to a 

circular economy model. 
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Resumen 
 

El manejo de neumáticos fuera de uso (NFU) representa un desafío crítico de salud pública y ambiental en México debido a 

su lenta degradación. El objetivo de esta investigación es analizar las prácticas de disposición de NFU e identificar las barreras 

operativas que impiden su integración a un sistema de reciclaje formal.  Se realizó un estudio cualitativo-descriptivo mediante 

entrevistas semiestructuradas a 15 encargados de centros llanteros y talacheras en Valle de Bravo. Se identificó un flujo 

promedio de 20 a 50 neumáticos semanales. Predominan prácticas informales como la entrega al usuario, abandono en la vía 

pública o reúso artesanal. Las principales barreras identificadas son el alto costo de disposición, gasto en transporte y 

saturación de espacio. Los hallazgos subrayan la necesidad de establecer un centro de acopio y rutas de recolección 

subsidiadas en Valle de Bravo. Esto permitiría transitar de una gestión por saturación hacia un modelo de economía circular. 
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Esta investigación tiene como 

objetivo analizar las prácticas de 

disposición de NFU e identificar 

las barreras operativas que 

impiden su integración a un 

sistema de reciclaje formal.     

Para llevar a cabo esta 

investigación, se realizó un 

estudio cualitativo-descriptivo 

mediante entrevistas 

semiestructuradas a 15 

encargados de centros 

llanteros y talacheras en Valle 

de Bravo.  

Los hallazgos subrayan la 

necesidad de establecer un 

centro de acopio y rutas de 

recolección subsidiadas en 

Valle de Bravo. Esto permitiría 

transitar de una gestión por 

saturación hacia un modelo de 

economía circular. 
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Introduction 

 

Globally, the generation of End-of-Life Tires (ELT) has become one of the most persistent challenges 

for municipal solid waste management. 

 

The General Law for the Prevention and Integral Management of Waste (LGPGIR, by its Spanish 

acronym) defines Special Handling Waste (RME) as “those generated in productive processes, which do 

not meet the characteristics to be considered as hazardous or as municipal solid waste, or that are 

produced by large generators of municipal solid waste.” Among which are batteries, tires or rims, 

appliances, electronics, and used tires, to mention the most common. (Piña, 2022, p. 7). 

 

The management of ELTs is one of the most pressing environmental challenges of modern 

society. Their composition, which is highly resistant to degradation, along with the massive annual 

volume generated globally, causes a severe issue of uncontrolled accumulation. 

 

Despite being a polluting waste material, ELTs are a significant source of valuable materials, such 

as rubber and carbon black (CB). 

 

CB is an amorphous carbonaceous material produced by the incomplete combustion of 

petroleum-derived hydrocarbons. Due to its reinforcing characteristics, the production of this material is 

mainly intended for tire manufacturing; therefore, it is reasonable to focus attention on its recovery once 

tires have reached the end of their useful life. 

 

“Each category of tire is composed of a clever mixture of rubber, reinforcing fillers, plasticizers, 

and other chemical substances”. (Auigi, 2020). 

 

Therefore, the problem lies not in their lack of value, but in the low rate of effective recovery and 

in the logistical and management deficiencies preventing the reincorporation of these materials into the 

productive chain. 

 

“Reducing the environmental impact of waste—which, in the case of tires, is also long-lasting—

is essential to fight climate change and enjoy a cleaner natural environment. Promoting the circular 

economy through the recycling and reuse of raw materials, thereby extending product lifespans, means 

committing to a sustainable production model and consumption example”. (Equae Fundación, 2023). 

The descriptive analysis of relevant cases reveals a diversified landscape, grouped into three main axes: 

 

Chemical Recycling and Material Recovery. Focused on high-value technologies, such as 

pyrolysis to obtain carbon black. “CB is an amorphous carbonaceous material produced by the 

incomplete combustion of petroleum-derived hydrocarbons. Due to its reinforcing characteristics, the 

production of this material is mainly intended for tire manufacturing; therefore, it is reasonable to focus 

attention on its recovery once tires have reached the end of their useful life”. (Sanchis et al., 2022, p. 1). 

 

On the other hand, the production of Sustainable Aviation Fuels (SAF) is also seeking to close 

the loop on essential materials. “SAFs correspond to a type of synthetic fuel generated from various raw 

materials, such as lignocellulosic material, various crops and their residues, municipal solid waste, among 

others. These raw materials are processed using technologies based on processes such as Fischer-

Tropsch, hydroprocessing of esters and fatty acids, alcohol-to-jet, power-to-liquid, among others, 

depending on the type of raw material available”. (Olave Perez, 2023, p. 2). 

 

Application in Infrastructure and Construction. The most varied axis, which incorporates ground 

rubber to improve concrete properties. “Two devices are proposed to manipulate a discarded tire and 

extract strips that improve the flexural capacity of concrete; in this way, the tensile strength usually 

presented by conventional concrete could be increased”. (Meza-de Luna et al., 2019, p. 2). 

 

Furthermore, the creation of innovative materials such as EcoBlock and Optothermal Tiles is 

proposed, showcasing their most important characteristics. “The optothermal properties—such as albedo, 

thermal emissivity, surface temperature, and solar reflectance index—of tiles made with rubber from 

end-of-life tires and low-density polyethylene reused from discarded bags, drums, and pipes”. (Sánchez-

Amono, 2024). 

https://riaa.uaem.mx/xmlui/bitstream/handle/20.500.12055/2573/PIDCZL02T.pdf?sequence=1&isAllowed=y
https://blog.aurgi.com/composicion-de-los-neumaticos/
https://www.fundacionaquae.org/wiki/reciclaje-neumaticos-potencia-economia-circular/
http://hdl.handle.net/10261/282449
https://repositorio.uchile.cl/handle/2250/198138
https://www.redalyc.org/articulo.oa?id=94461547004
http://www.scielo.org.co/scielo.php?pid=S1657-03082024000100049&script=sci_arttext
http://www.scielo.org.co/scielo.php?pid=S1657-03082024000100049&script=sci_arttext
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“To contribute to solving this problem, the idea of developing car mats by using discarded tire 

rubber was also born, aimed at extending their lifespan and minimizing environmental pollution”. (Farías 

Campos, 2024). 

 

The objective of this research is to diagnose the current tire disposal practices in Valle de Bravo 

through the direct perspective of service center managers. It seeks to identify not only the obstacles 

preventing sustainable management, but also the potential for collaboration among local stakeholders to 

transition toward sustainability models that mitigate environmental impacts in the region. Through a 

qualitative analysis of 15 field interviews, this article exposes the urgency of redesigning collection 

routes and strengthening waste management infrastructure in areas of high environmental vulnerability. 

 

Valle de Bravo, characterized as a transition region with high tourist inflows and an expanding 

urban infrastructure, faces increasing pressure on its waste collection systems. The uncontrolled 

accumulation of ELTs in tire repair shops (talacheras) not only degrades the aesthetic landscape of this 

town, but also generates critical public health risks. By retaining rainwater, tires become major breeding 

grounds for disease vectors, in addition to representing a latent fire hazard with highly toxic gas 

emissions. 

 

Despite the existence of regulatory frameworks, the operational reality in local establishments 

reveals a disconnect between legal theory and daily practice. Automotive service micro-enterprises face 

economic and logistical barriers—such as high transportation costs and a lack of nearby collection 

facilities—that result in management through saturation. In this scenario, waste is viewed as a physical 

nuisance rather than as a potential resource for a circular economy. 

 

Products in development 

 

The graph shows that the surveyed establishments present a relatively balanced distribution regarding 

the monthly volume of tires received, categorized into three levels: low (10–25 tires), medium (26–50 

tires), and high (more than 50 tires). The similarity in percentages suggests that there is no marked 

concentration in a single generation level, indicating that small, medium, and large generators alike 

contribute significantly to the accumulation of waste tires. 

 

This pattern reflects that the disposal issue is not restricted to a specific type of business, but is 

rather widespread across the sector. Within the context of the diagnosis, this implies that any management 

strategy must consider solutions tailored to different generation levels, as all of them contribute 

significantly to the overall tire flow. 

 

Box 
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This figure shows that the main destination of end-of-life tires is that the end user takes them 

away (47%), representing nearly half of the cases. This indicates a transfer of responsibility to the 

customer, which may lead to improper disposal practices if there is no follow-up or regulation. 

 

On the other hand, 27% of the tires are sent to recycling plants, reflecting the existence of formal 

management practices, although still insufficient relative to the total. Likewise, 13% goes to dumps or 

waste managers, and another 13% is reused or given away for other purposes (such as flowerpots or 

retaining walls). 

 

Taken together, these results show that although recycling efforts do exist, an uncontrolled 

management system predominates, with a large proportion of tires falling outside formal channels. This 

represents a critical area within the diagnosis, as it increases the risk of environmental pollution and 

improper handling. 

 

Box 2 

 

 
Figure 2 

Destination of waste tires  
 

The graph identifies the main problems associated with tire accumulation, highlighting 

space/aesthetics as the primary issue with the highest number of mentions (around 12). This indicates 

that tire storage represents a visible and significant problem for the establishments. 

  

In second place is the issue of health (mosquitoes/water), with approximately 6 mentions, 

demonstrating health risks arising from water accumulation in the tires, which fosters vector 

proliferation. 

 

Poor business image also emerges as a relevant concern (around 4 mentions), suggesting that 

inadequate management negatively impacts customer perception. Finally, harmful fauna (pests) is the 

least mentioned problem, although it remains a present factor. 

 

These findings support the conclusion that scrap tires represent not only an environmental 

problem, but also an operational, health, and commercial one. This reinforces the need to implement 

comprehensive strategies to improve their disposal, aligned with the objective of this study. 
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Box 3 

 

 
 

Figure 3 

Problems originated by waste tires 

 

The analysis of Figure 4 shows the perception of service center managers regarding the existence 

of economic benefits derived from the proper disposal of tires. The results indicate that 53% of 

respondents believe that economic benefits do exist, while 47% hold the opposite view. 

 

This slight majority suggests that more than half of the participants recognize that proper tire 

management can generate some form of economic value, whether through recycling, reuse, or the sale of 

derived materials. However, the close percentage of those who do not perceive these benefits reflects a 

lack of information, incentives, or positive experiences regarding this issue. 

 

In the context of diagnosing current practices in Valle de Bravo, these results highlight a 

significant opportunity to strengthen the dissemination of strategies that link environmental management 

with tangible economic benefits. Increasing this perception could foster the adoption of more sustainable 

practices across service centers. 

 

Box 4 

 

 
 

Figure 4 

Economic benefits perception 
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Figure 5 presents the level of environmental awareness among service center managers regarding 

tire disposal. Three levels are identified: lack of knowledge, basic knowledge, and high knowledge. 

 

The results show that the majority of respondents are concentrated in the high knowledge level, 

with approximately 9 participants identifying more complex issues such as chemical usage, degradation, 

and smoke emissions. In second place, around 5 individuals exhibit basic knowledge, limiting their 

responses to general aspects such as pollution or mosquito breeding. Finally, a small group 

(approximately 1 or 2 people) demonstrates a complete lack of knowledge on the subject. 

  

These findings indicate that, overall, there is a favorable level of environmental awareness among 

managers, which represents a positive starting point for implementing better tire disposal practices. 

However, the presence of basic and non-existent knowledge levels suggests the need to reinforce 

environmental training and awareness programs. 

 

In relation to the research objective, this information leads to the conclusion that, although a solid 

foundation of knowledge exists, there are still areas for improvement to achieve a more uniform and 

efficient management across all service centers in Valle de Bravo. 

 

Box 9 

 

 
 

Figure 5 

Environmental awareness 

 

Methodology 

 

This research was developed using a qualitative approach with a descriptive scope to understand the 

internal dynamics of tire repair shops (talacheras) and automotive service centers, as well as the barriers 

perceived by direct stakeholders. The study employs a cross-sectional design, gathering data within a 

single time frame during the first semester of 2026. 

 

A non-probability convenience sampling method was used, selecting a total of 15 strategically 

located establishments in the municipality of Valle de Bravo. The inclusion criteria were: actively 

operating businesses with daily tire handling; locations spanning both the municipal seat and peripheral 

areas; and the willingness of managers or owners to share operational data. 

 

For primary data collection, a semi-structured interview guide consisting of 10 items was 

designed. The instrument was validated to determine collection volumes, final disposal routes, 

operational costs, perceived benefits, awareness levels regarding environmental and health risks, and 

willingness to participate in institutional collaboration. 
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Once the primary information was gathered through field visits, the testimonies were 

systematized and categorized by identifying key concepts. Subsequently, qualitative findings were cross-

referenced with reported waste volumes to establish overall trends in the region's waste management. 

 

Results 

 

The field study made it possible to identify the ELT management ecosystem across four critical 

dimensions: logistical flow, operational bottlenecks, environmental awareness, and the feasibility of 

formal programs. 

 

A degree of heterogeneity was observed in the collection volume. Sixty percent (60%) of the 

establishments report a turnover of between 20 and 50 tires per week, while larger-scale businesses reach 

up to 100 units. 

 

Regarding final disposal, the predominant practices are as follows: in most cases, it is reported 

that the user takes the tire back; a significant flow is directed toward gifting them for artisanal uses or 

protective barriers; or, in critical cases, abandonment on public roads or municipal dumps without 

specialized control. 

 

Only 26% of those interviewed maintain a constant relationship with recycling plants; however, 

interaction with recycling companies is characterized by being sporadic and costly. 

 

Furthermore, attempts at governmental or private collaboration are short-lived or fail to establish 

fixed collection schedules. A disposal fee ranging between $5.00 and $10.00 MXN per tire was also 

identified, in addition to operational transportation expenses that can reach around $150.00 MXN per 

trip. This cost structure disincentivizes delivery to authorized collection centers. 

  

The accumulation of ELTs generates multidimensional conflicts. The interviewees agreed on 

three critical points: 80% pointed to the lack of storage as the main hindrance affecting the business's 

image; the accumulation of water and the proliferation of mosquitoes (disease vectors) were recognized 

as a latent risk during the rainy season; and there is concern over fire risks and the resulting release of 

toxic smoke affecting relations with neighbors. 

  

There is a high degree of empirical knowledge regarding environmental damage. Facility 

managers recognize that tires take years to degrade and pollute the air when burned. However, this 

awareness does not translate into sustainable actions due to the lack of infrastructure. 

 

Despite this, social interest was detected: students, neighbors, and artisans occasionally request 

tires for masonry construction or decorative projects, suggesting a potential low-scale circular economy 

market. 

 

The most relevant finding for future public policy is the willingness to change. Ninety-three 

percent (93%) expressed full willingness to collaborate in a formal collection program under the 

following conditions: 

 

− That the service be consistent (weekly or biweekly). 

− A reduction in the recovery fees charged by recyclers. 

− The establishment of a local collection facility (specifically in Valle de Bravo) to avoid long-

distance transport. 

 

Conclusiones 

 

The research conducted confirms that the management of End-of-Life Tires (ELT) in Valle de Bravo is 

currently at a critical stage of management through saturation. 

 

The study reveals that tire disposal is predominantly informal and fragmented. Because the end 

user frequently assumes responsibility for disposal, traceabilty of the waste is lost, increasing the 

likelihood that these tires end up in illegal dumpsites or water bodies. 
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It is concluded that the main obstacle to formal recycling is not a lack of willingness, but rather 

economic infeasibility. Disposal fees, combined with logistics and transportation expenses to specialized 

facilities in cities like Toluca, disincentivize the participation of small and medium-sized workshops. As 

long as formal management represents a direct operational expense for tire shop owners, informal 

channels will remain the predominant choice. 

 

The most promising finding of this research is the unanimous willingness of local stakeholders to 

collaborate in a formal collection program. This suggests that the success of a public policy in Valle de 

Bravo does not depend on awareness campaigns, but rather on the establishment of adequate logistical 

infrastructure. 
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