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Abstract 
 
Through the study of informal practices of waste management, this paper highlights the importance of recognizing informal 
practices and integrating the “research by design” as a tool in the process of formalization of those practices as “commons”. 
The first part exposes the issues of solid waste management in Mexico City and explains the key role played by an informal 
community of waste pickers. The second part focuses on the societal and environmental impacts of the community regarding 
new land expulsion threats. Based on the diagnosis of this study, the third part explores and compares the spatial 
implementations of three distinctive scenarios based respectively on a public, private and commons management model. To 
conclude, the study highlights the potential benefits of the “research by design” when securing and formalizing informal 
practices as “commons”.  
 
The rapid and massive urban growth in Mexico City has considerably widened the gap between the supply of services and 
the demand for infrastructures such as waste management, particularly in the informal settlement areas. As a result, informal 
waste pickers have filled the gap left by the government to provide residents with better solid waste management. In the 
municipality of Nezahualcóyotl, an open-air garbage area has become a place to work and a place of living, self-managed by 
the local community. By collecting, sorting and reselling waste, the informal community secures their livelihood, reduces the 
quantity of garbage and consolidates the waste infrastructure overlooked by the authorities.  
 
Nevertheless, land pressure for the development of new projects, the growing awareness for ecological waste treatment and 
the modernization of the recycling sector in Mexico are putting the whole system in danger. The ability of the informal 
community to adapt their work to new circumstances and to face turbulent changes is poor.  
 
Referring to the above facts, the study outlines three alternative scenarios. The first alternative follows land trends, the 
second one gives preferential for public-private partnership and the last one integrates the informal community and public 
stakeholders within a more common approach. A comparative analysis identifies the third scenario as the most valuable to 
improve solid waste management and to secure the socio-economic environment of the waste-pickers community. 
Ultimately, the design investigation provides concrete illustration on how to put the "commons" scenario into action, using 
small-scale projects strategically implemented within the municipality area of Nezahualcóyotl.   
 
The study concludes by pointing out the necessity to develop a closer collaboration between informal communities of waste-
pickers, residents and the municipality. Within this process, the ‘research by design’ is considered as a useful tool of 
mediation. Furthermore, through the comparison of alternative scenarios and the exploration of their spatial implementation, 
‘research by design’ provides concrete, objective and prospective basis for the development of commons governance.  
 
Keywords : Waste, commons, informal waste pickers, securing informal community, research by design 
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Introduction  
 
In urban planning, solid waste management was never considered as a priority to implement and it wasn’t 
thoroughly developed. Most of the time the government favored a “vacuum policy”. As a result, the 
number of landfills ill-managed with low environmental standards (Davoudi 2000) ketp on increasing until 
the 1980s when the wave of ecological modernization of solid waste systems appeared in Europe (Davoudi 
2000) but also in North America and in developing countries (Scheinberg 2012). 
 
In Mexico City, the challenges occurring in the waste management are indirectly linked to the low budget 
allocated to waste collection, to poor citizen education regarding the recycling and are caused by the entry 
of the country into the global market (DOF 2009). The modernization of the existing infrastructure turned 
out to be a costly urban infrastructure. Developing countries like Mexico were not able to provide an 
appropriate service for their entire population (UN-habitat, 2010). The accumulation of all these factors 
have lead to an inadequate and un-ecological waste management system as well as to the expansion of the 
informal recycling sector who has filled the void left by the government by collecting and recycling 
materials and waste in the cities (ISWA – International Solid Waste Association, 2014; Medina, 2008 ; 
Wilson&Al., 2006).  
 
Originally seen as a provisional solution, the government turned a blind eye on the informal services and 
has tolerated its existence without neither solving the issues of waste management nor defining the nature 
of the ressource and without fully cooperating with the informal sector or valorizing their status.  
As defined by Schneider et Al. (2010), the informal solid waste sector refers to "individuals or enterprises 
who are involved in recycling and waste management activities but are not sponsored, financed, recognized 
or allowed by formal waste authorities, or who operate in violation or competition with formal authorities".  
Nevertheless, they have become over the years essential actors in waste collecting and recycling and have 
strengthened the efficiency and the extension of the garbage system. They have developed tacit knowledge 
and competences in the waste sector and thereby we have found them at various stages of the waste 
management system. In addition, informal recycling municipal solid waste sector saved up to 20% of the 
municipality's waste budget (Schneider et Al., 2010). It has a positive impact on the environment, it 
increases the material value and provides most of the raw material for industries at the expense of 
modernization. Recycling municipal solid waste has become a common way to earn an income for most of 
poor urban citizens (Medina, 2008). Income on which about 20 millions of people rely (ISWA, 2014). 
 
This paper aims at highlighting the case study of an informal community partially in charge of the waste 
management in the municipality of Nezahualcóyotl in the Metropolitan Area of Mexico City (MAMC). 
Established in the landfill “bordo of Xochiaca” (Neza II and III), a federal territory, they have over time 
organized themselves into six units and structured the area as a place to live and to work. Through the 
activity of collecting and sorting the waste of the neighborhood, a common ressource they share with the 
official waste collection service, the informal community has gained a way to survive and can secure their 
livelihood. However, while representing an economic opportunity for the poorest, the informal system is 
operating in the area in mutation and the community is in danger. They have to face land pressure, new 
programs of recycling and lower collected ressource. They also have to adapt to new modes of 
transportation of the waste implemented by the municipality. 
 
Consequently, the first research question is to explore how to integrate and formalize the informal sector 
into programs and spaces that will allow the community to continue benefitting from the ressource, the 
urban spaces and places held in common. Besides, beyond economical aspects, those explorations should 
also aim at providing the inhabitants with a healthy, qualified and cohesive environment. 
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Image.1: The «bordo de Xochiaca» within the municipality of Nezahualcóyotl, in the Metropolitan area of Mexico City.

Image.2: The «carretonero» Image.3: The «pepenador» Image.4: The informal housing in Neza III
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From door to dump : a story of garbage 
 

As Héctor Castillo Berthier, doctor in sociology, said, for most citizens of Mexico, the garbage starts in the 
kitchen, where something that is no longer useful ends up in a plastic bag, waiting to be taken out of the 
house. Taking out the trash seems evident and simple, but the entire system that hides behind it is clearly 
more complex. 
 
From the moment the plastic bag is delivered to the municipal collector or dumped into a container, the 
municipality owns the garbage and is responsible for its collection and its processing with respect to 
regulations and the environment. However, the situation is slightly different in the municipality of 
Nezahualcóyotl, metropolitan area of Mexico City, where the informal and the formal collection systems 
are intertwined. There are several options to take out your trash. You can leave it on the corner of the street, 
throw it in a clandestine dump or wait for the garbage truck. Citizens of Nezahualcóyotl have a fourth and 
fifth option: giving their trash to the street sweeper or wait for the “carretonero”, the informal waste picker 
who carry trash bags on his horse-cart. Both will take care of your garbage in exchange for some 
compensation, financial most of the time. 
 
The municipality has 122 garbage trucks to collect about 1,200 tons of garbage generated in the 
municipality every day (Rosa García, 2019). They are usually overwhelmed and cannot handle all the work 
by themselves, which is why we often see between 2 and 5 volunteers who come to help load the truck and 
recycle the waste. The rest of the garbage is taken in charge by the community of waste pickers; the 
“carretonero” and the “pepenador”. Official workers and carretoneros sort the trash on their way (bottles, 
cardboard, plastic, iron, furniture, paper, bone etc.) and sell them to informal collection centres (centro de 
acopio) in Nezahualcóyotl in order to receive extra financial compensation. Both of them have their own 
(in)formal collect itinerary and after collecting the household trash, they finally drive to the dumpsite. The 
official driver goes to the area known as “transfer station”, located in one part of the “bordo de Xochiaca” 
area to unload the truck while the carretonero goes to Neza III to unload his horse-cart or moto (new mode 
of transport since 2015) to his unit. 
 
Once the garbage is deposited in one of the sixth unit of the informal community called the “co-op Urbyna” 
(Union Recolectora de Basura y No Asalariados meaning the “union of garbage collector and non-
salaried”), the pepenador starts sorting and recycling the rest of the garbage. Once they have enough bags 
of raw material, they sell them to the middleman or to informal collection centers within Nezahualcóyotl. 
Since "bordo de Xochiaca" is also home to about 350 families, part of the material is sometimes used to 
build or consolidate their home and horse-shed. The rest of the garbage, which is neither sold nor reused, is 
left in the dumpsite.  
Waste as an “urban common-pool resource”  
 

Garbage is considered as waste for the inhabitants of Nezahualcóyotl while the co-op Urbyna and the 
authorities see its potential value. The 1,200 tons of garbage generated in the municipality are a valuable 
ressource that is accessible to various actors. As underlined by many authors (Cavé, 2014 ; Zapata and 
Zapata Campos, 2015 ; Dias, 2016) and summarized by Rocha Perrupato-Stahl (2016) "valuable waste 
recovered by one actor becomes unavailable to the other actor, and potential appropriators are very hard to 
exclude from accessing recyclables" which make waste an urban common-pool resource (CPR).  
 
According to the definition of the CPR and theories from E. Ostrom (1990), a distinction within the 
garbage can also be made between waste flows and stocks. The co-op Urbyna and formal workers want to 
collect valuable waste in order to extract financial value from it but they are not interested in the rest of the 
waste, which could be considered as the stock (Cavé 2015). The danger lies partly on the over 
appropriation of valuable waste (flux) without processing the rest (the stock).  
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The territory of "bordo of Xochiaca", where the stock is deposited, is lacking space since 2009 when the 
project “Ciudad Jardin Bicentenario” was launched and shrinked the area where waste is dumped. The 
territory is also subject to land pressure as shown by the development project of the new international 
airport in the ex lake of Texcoco between 2015 and 2018. Regarding waste, other projects caused a lack of 
flux waste and a reduction of the quantity of valuable waste collected by the community. Indeed, the 
municipality got interested in valuable waste and has decided to implement recycling programs like 
“Dando y Dando Neza Separando y Reciclando” or “Dando y Dando Neza Reciclando” to encourage 
citizens to separate waste at home and to change to recyclable material for basic daily product (2014). 
Futhermore, the municipality has replaced the horse-carts by motorized vehicles (2015) which will force 
the carretonero to get a license in order to use it and which will reduce the amount of waste collected in one 
trip.   
 
These days, the existence of the co-op Urbyna is threatened and waste pickers claim their right to use and 
to continue benefitting from those common ressources. They want their status to be recognized by the 
municipality knowing that one day or another, the municipality might contact private contractor to take 
charge of the waste collection and sorting, if they don't shut down the landfill first because of 
environmental concerns for the inhabitants. 
 
Threats and alternative scenarios 
 

The reflection and the diagnosis of the study are based on two frameworks. A first part, theoretical, is based 
on the review of theories about the commons (E. Ostrom, 1990 ; Cavé, 2014 ; Zapata and Zapata Campos, 
2015), an integrated and sustainable waste management by Velis & Al (2012) and the concept of resilience 
by Fiksel (2006) among other. The second part, more analytical, has been built thanks to a fieldwork study 
and interviews conducted in 2011 (February-July) and in 2015 (March-April) on the informal community 
and their practices, on the spatial configurations of the municipality, on the demands of the inhabitants and 
on the policy of the authorities.  

It appears thereby that the urban commons of the waste pickers community are in danger. The space where 
they have built their home, consolidated their work space and deposited their collected resources will be 
sooner or later threatened by the authorities or by new modern changes. Even if they are well structured, 
the co-op may not resist brutal changes like being banned out of their ressources or being forced to move 
away. Nevertheless, it should be pointed out that since its creation, the municipality has built a significant 
relationship between the people and the garbage. Through the practices of the community, they have 
invented new spatiallities and urban sociabilities that the municipality can’t ignore or relocate without 
affecting the whole waste collection system. In fact, they need to reconsider them and formalizate these 
“commons” practices. However, the problematic situation of the informal community draws particular 
attention to the integration and modernization of their structure. The study tends to combine and confront 
the two frameworks in order to develop three scenarios: following land trends (1), fostering public-private 
partnership (2) and integrating new commons practises (3).    
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The first scenario (1) considered by the study follows the trends but it is not a sustainable solution socially 
speaking. Even if the airport project is not longer relevant, another project will sooner or later be 
considered in the "bordo de Xochiaca". As a consequence the land would be reduced and waste pickers 
would face a lack of space to process their garbage and generate their income. The garbage dump would be 
moved away and the area (Neza II and III) would be cleaned. Progressively, the community would be 
deeply affected by the modernization of the system (new recycling regulations, motobike, etc.), by the 
reduction of the land and by the garbage sent to the landfill. Moreover, if the community of co-op Urbyna 
ends up being dissolved, claiming their right to the landfill and resisting to land pressure would become 
even harder for the waste pickers. Deprived from the informal recycling sector, the municipality would 
have to restructure and make new investments in the public waste collection system. Eventually, this 
scenario deprives the waste pickers from their ressource and their land, but it doesn't cause any change in 
the inhabitants’ behavior regarding the creation of waste. Nevertheless, the authorities could turned the 
landfill into a public place in order for the inhabitants to benefit from it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1: Scenario 1 - The transformation of Neza III and II.
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The second scenario (2) suggests a pure liberal capitalist modern structure. Because of the high cost of 
waste management, the authorities would transfer the responsability to the private sector. The waste 
commons would cease to be shared between the waste pickers and the municipality and the existing system 
would be dismantled. A more modern system would be implemented to improve the selection of waste, the 
quality of recycling and the cleanliness of the municipality. Nevertheless, the integration of the 
“pepenadores” and the “carretoneros” within the waste system wouldn’t be guaranteed. Only a part of the 
community would work as formal workers while the others would have no more access to the ressources. 
In this second scenario, the citizens’ awareness about the protection of the environment or the reduction of 
garbage consumption wouldn’t be raised either.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The informal Waste Management (WM) consumes time, it 
doesn’t follow environmental regulations but it secures the 
livelihood for hundreds of informal workers.

The future WM is a formal profitable business model 
achieved by the private sector. It is a mechanical 

and modern structure.

Fig.2: Scenario 2  
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The third scenario (3) formalizes informal practices through a progressive partnership between the 
governement and the community. It would provide significant economic, social an environmental benefits. 
The scenario would ensure the sustainable development of the municipality, it would improve the working 
conditions of the waste pickers, and would increase the inhabitants awareness about the selecting, recycling 
and the reduction of garbage within a short-, middle-and long-term strategy. It would grant recognition to 
the informal workers. The waste system would be based on existing practices, while progressivley 
modernized  through time. Nevertheless, a more modern collection service, and a reduction of waste, would 
lead to decreasing employment opportunities in the informal sector. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The comparative analysis of the three scenarios highlights that the third scenario would provide the most 
valuable economic, social and environmental benefits. This vision will be achieved through the use of 
‘research by design’ based on spatial strategy and on acupuncture points developed in the form of five key 
interventions (the info tian-green, the collection centres, the reycling points, the sanibox and the 
interchange points) that can be catalytic to improve the solid waste management, to avoid waste 
transformed from urban common-pool resources to private goods, to secure and to integrate the practices of 
the community within long term strategy.   
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Fig.3: Scenario 3  

Tianguis  -  Markets  -  Neza III  -  Public space
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Research by design 
 

In order to explore how to implement the ‘commons’ scenario, a ‘research by design’ was carried out in 
2015, in the framework of the EMU master thesis. The research by design is defined by the research 
committee at EAA1 (The European Association of Architect Educations) as any kind of inquiry in which 
design is a substantial part of the research process. In research by design, the architectural process forms a 
pathway through which new insight, knowledge, practices and products come into being. Hauberg J. (2011) 
calls it a strategy and adds that the working method of architects and urban planners is the searching and 
spatial sketching in a specific material or space and that in the design process the drawing becomes the 
dialectic tool and moderator for insight and knowledge. 
 
The first design objective is to secure the access to the landfill for the informal community. The purpose is 
to encourage the municipality to recognize waste pickers and grant them a status. Such a recognition would 
increase the efficiency of the waste collection and save the waste pickers’ only income. The second design 
objective is to upgrade the living and working conditions of the informal community. The next step is then 
to reach the acceptance of the use of waste as urban commons and their empowerment within the waste 
collection system. From a spatial point of view, the design must take into consideration the most frequented 
areas with the highest quantity of valuable waste, such as the “tianguis” and the market, but also the most 
abandoned areas like the garbage dump Neza III and the median strip among others.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The outcome of those design investigations underlines the necessity to develop five types of small key-
projects. Each of them is developed according to a specific timeline and governance. As an initial step, the 
“info tian-green”, the first acupuncture point, is developed within the tianguis of the municipality. In a 
second phase, the point called “collection centres”, takes place within the markets becoming permanent 
centres of collection and recycling. The third acupuncture point, called “sanibox”, is established inside of 
the open-air garbage dump to offer basic needs to the informal workers. As a third phase, the “recycling 
points”, fourth acupuncture point, is developed within the median strip in order to support sorting and 
recycling programs. In parallel, another small-scale intervention and a last acupuncture point become the 
“interchange points” which will take place in specific areas of the municipality in order to pursue the 
dialogue between each stakeholders and to evaluate the design and efficiency of each intervention. 
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dialectic tool and moderator for insight and knowledge. 
 
The first design objective is to secure the access to the landfill for the informal community. The purpose is 
to encourage the municipality to recognize waste pickers and grant them a status. Such a recognition would 
increase the efficiency of the waste collection and save the waste pickers’ only income. The second design 
objective is to upgrade the living and working conditions of the informal community. The next step is then 
to reach the acceptance of the use of waste as urban commons and their empowerment within the waste 
collection system. From a spatial point of view, the design must take into consideration the most frequented 
areas with the highest quantity of valuable waste, such as the “tianguis” and the market, but also the most 
abandoned areas like the garbage dump Neza III and the median strip among others.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The outcome of those design investigations underlines the necessity to develop five types of small key-
projects. Each of them is developed according to a specific timeline and governance. As an initial step, the 
“info tian-green”, the first acupuncture point, is developed within the tianguis of the municipality. In a 
second phase, the point called “collection centres”, takes place within the markets becoming permanent 
centres of collection and recycling. The third acupuncture point, called “sanibox”, is established inside of 
the open-air garbage dump to offer basic needs to the informal workers. As a third phase, the “recycling 
points”, fourth acupuncture point, is developed within the median strip in order to support sorting and 
recycling programs. In parallel, another small-scale intervention and a last acupuncture point become the 
“interchange points” which will take place in specific areas of the municipality in order to pursue the 
dialogue between each stakeholders and to evaluate the design and efficiency of each intervention. 

Fig.4: The «tian-green» - First intervention project 

Fig.6: The «sanibox» - Third intervention project  

Fig.5: The «collection centre» - Second intervention project 

Fig.7: The «recycling point» - Fourth intervention project 
 and the «interchange point» - Fith intervention project 



 10 

Conclusion 
 
The study starts with a retro-analysis of the design outcomes and a brief literature review in order to 
understand the complexity of a formalization of informal practices into 'commons', and the specific role of 
'Research by Design' (RbD) within the process.  
 
Indeed, using RbD in the design process helped the study to approach the issues in a less regular way of 
thinking. The informal waste pickers community case required "counterintuitive" thinking (Roggema, 
2016) which could bring new knowledge, creative design and innovative type of actions on the table. The 
study argues also that it helped to explore various scenarios and to consider the third one, the "common" 
model, as the most suitable approach. Indeed, the chosen scenario integrates the main challenges the study 
has to address. First, the preservation of the access for the community to waste as common-pool resource 
goods. Second, the grant of space to process the waste in the landfill and the municipality. Third, the 
recognition of the waste pickers activity by enhancing the co-operation between the community, the 
inhabitants and the authorities.  
 
While developing the third scenario and considering these issues, the study explored through RbD the 
spatial possibilities and potentials of Nezahualcoyotl to generate desirable and sometimes unexpected urban 
perspectives. The results of the research conducted the study to consider five small scale projects ; the info 
tian-green, the collection centres, the recycling points, the sanibox and the interchange points. These 
concrete projects take place into four types of places; the informal market called the "tianguis", the market, 
the landfill and the median strip within Nezahualcoyotl. Considered as catalyst projects, they bring together 
the different stakeholders and they participate to achieve a more resilient vision for the community.  
 
To conclude, the tool "Research by Design" appeared to be an essential tool in the mediating role between 
the waste pickers and the authorities during the process of securing and formalizing informal practices as 
urban commons. However, it is important to keep in mind that the study is still ongoing and hasn’t 
confronted yet the five key interventions and design proposals with the authorities, the co-op Urbyna and 
the inhabitants of the municipality. Therefore, the next step of the study will be to confront these findings 
through qualitative graphic representations (maps and collage) to engage in conversations with the different 
stakeholders of Nezahualcoyotl. Finally, to adapt them in order to test the study hypothesis into practice. 
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