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Abstract
When addressing the importance of social and environmental demands on a local scale, citizen
participation and elements that surround them need to be identified. This thesis looks at the city of
Pachuca in Mexico as a case study and applies various theories and information from academics on
different approaches towards a more participative and inclusive solid waste management system. The
aim of this research is to look at the transitions towards a more sustainable and circular Solid Waste
Management (SWM) system in Pachuca, and to assess the impact of citizen participation in this transition.

The situation of SWM in Pachuca and the belonging problems is comparable to other regions in Latin
America. Looking into participation and circularity helps in overcoming this challenge. The concept of
participation addresses various actors and the understanding of the current problems among all actors
and authorities involved. In this Pachuca case study in the metropolitan area of Mexico, interviews were
conducted to analyse the impact of citizen participation on the process of reaching an inclusive and
circular SWM system. In the light of the Multi-Level Perspective (MLP) theory by Geels (2002), the MLP
dimensions at regime level were identified, as well as circular practices. Besides that, the MLP is used to
analyse the level of citizen participation on the process of SWM in Pachuca.

This study showed that links between dimensions stimulate interactions and collaborations among actors.
There are circumstances that all together can form the basis for a widow of opportunity for new
technologies and innovations in order to increase citizen participation in SWM, specifically at the regime
level. Interview results show a reduced awareness of solid waste practices at households and offices and
a lack of regulations related to the current waste practices in Pachuca city. They also show the current
situation at the Huixmi Landfill, the role of the private sector and the investments done, and the lack of
resources from the municipality and a need for education. Niche innovations can be used at different
scales of the supply chain related with SWM to improve current practices and shape citizens habits related
with solid waste.

Summary
In the upcoming 30 years, urban areas are expected to grow tremendously, and the majority of our earth’s
population is thought to be living in cities. This is due to economic growth and the belonging opportunities
for citizens in currently developing countries (United Nations [UN] General Assembly, 2015). The gathering
of citizens in urban areas will have a huge impact on the functioning of current systems. More waste will
be produced in smaller areas, therefore the Solid Waste Management (SWM) systems of cities need to be
analysed and possibly redesigned.
The goal of this research is to achieve a better understanding of the impact and level of participation of
the citizens living in Pachuca on the current SWM. Three theories were used to define a framework for
understanding behaviours and practices in different dimensions related to citizen participation; the MultiLevel Perspective (MLP) theory, Citizen participation and Circularity. During this study, various
stakeholders related to SWM in Pachuca were interviewed. The interviews were then conducted,
recorded, transcribed and analysed; the last step was the coding of the questions into the indicators used
for this study.
A major conclusion to this study was to identify a window of opportunity for technological innovations.
Citizens can make use of these inventions to learn and apply circular concepts in order to reduce waste in
the city. The inclusion of citizens in the SWM can induce better practices and improve understanding
between the actors.
The results of several visits to the Huixmi Landfill, interviews and a literature review show that citizens of
Pachuca have a partial participation in SWM of the city. Niche innovation can help to attain higher levels
of citizen participation for a more inclusive SWM. Results show low levels of participation related to solid
waste practices, caused by a lack of good collaboration between actors and local initiatives related to
sorting of waste. This lack of collaboration showed to reduce the involvement of different groups of
citizens. This low inclusion is reflected in the conditions of the Huixmi Landfill. The surroundings show the
bad condition of the environment. It is suggested that an inclusive transition to a more circular system
related to SWM represents an opportunity for niche innovations to trigger this sustainable transition,
through a close collaboration between citizens and main actors in the SWM regime.
Towards the end of this study, questions arose like, who are the most important actors related to SWM
practices? How do these actors play a role in the levels of participation? As well as, what is the level of
power for different actors in the process of decision-making? Further research is needed to answer these
questions in order to provide appropriate tools for changing the SWM system of Pachuca, Mexico.

Key words
Citizen participation, inclusive practices, solid waste management, circular economies, circularity in
Pachuca, Hidalgo.

1. Introduction
For 2050, UN expect that around 70% of worldwide population will reside in cities and urban areas due to
economic growth and opportunities for especially citizens in continents such as Africa, Asia, and America.
The growth of economies in developing countries, as well as the close link between urbanization and
industrialization, will have an essential role in the upcoming years for developing areas (UN General
Assembly, 2015).
Nowadays, society is dependent on the high consumption of non-renewable natural resources such as oil,
natural gas, and metals. This pollutes our water and soil, reducing the quality of our environment
(Colglazier, 2015). There is a need to look for sustainable solutions that allow us to take care of the
environment and increase citizens quality of life. According to the United Nations 2030 agenda there is a
need to reach sustainable development and create solutions that does not harm the environment and
improve services and resources for people in the area, 17 objectives that bring prosperity to people and
the planet. These initiatives by the United Nations boost the interest for developing countries to invest
and bring better solutions for citizens (UN General Assembly, 2015). The capacity of individuals and
countries to collaborate and bring innovation to the different sectors would be a pivotal factor to reach
2030 goals and bring sustainable systems to Latin cities.
Solid waste is a worldwide problem that affects cities and the environment, the current practices of linear
systems in our cities bring pitfalls, such as the amount of waste and the way to treat it (Ellen MacArthur,
2012). While service levels vary in every city due to size, population, territory, economy and
environmental conditions, solid waste is one of the most significant flows in a city system (Eriksson et al,
2005). Constant growth of urban areas leads to an increase of waste production, growing faster than
urbanization rates (Hoornweg & Bhada-Tata, 2012). In 2000, the world population was close to 2.9 billion,
generating 0.64 kg of solid waste per person per day. In 2012, the population increased to 3 billion,
generating 1.2 kg per person per day. In 2025 Earth is expected to have a 4.3 billion population and a
waste production of 1.42 kg per day per person (Hoornweg & Bhada-Tata, 2012). In developing countries,
law enforcement related to sorting and collection of waste in urban areas is increasing. Due to
international institutions such as the United Nations (UN) and initiatives such as the 2030 global goals that
are made by the UN to achieve a better and more sustainable future for all, it is made clear that countries
need improving conditions in order to increase the quality of life (Troschinetz, 2009; UN General Assembly,
2015).
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Based on Grindle (2004) and Healey (2006) the concept of governance helps to address the needs and
interests that several factors such as society, public and private sector have over a topic, illustrate and
understand the context related to a problem and the interactions between the different actors. To
enhance actors´ interests and perspectives on the planning process, the redistribution process needs to
be changed (Allmendinger, 2009). This provides citizens with spaces to discuss common concerns and
other benefits that are addressed by Pateman (1970) such as raise of awareness and the feeling of being
However, can implementation of an active citizen participation be a tool to switch to a circular system in
SWM? As an example, the Mexican Federal government has implemented new regulations related to solid
waste sorting; Mexico City had the first initiative related to this topic, and this trend of new regulations is
replicated in other states (Sedema, 2016). My home state, Hidalgo, is one of the states that has applied
new rules and regulations regarding solid waste. As an example, regulations related to diminishing the
use of single-use plastics were approved in 2018 (“Yo sin bolsa” and “Yo sin popote” initiative (Trejo,
2019)), providing a shared context of awareness in which government, institutions, and society are willing
to improve conditions related to solid waste. However, these initiatives are not enough to create a change.
Adama (2012) and Bjerkli (2013) illustrate with some examples how governments failed to address
elemental issues such as solid waste management (SWM) in their jurisdiction. The inclusion of the private
sector improves the service, infrastructure, public perception and also strengthens government structure.
Citizen Participation plays a vital role in a sustainable transition in SWM, the key challenge for local
governments is to convert this issue into programs and projects tangible for citizens (Adama, 2012).
As Adama (2012) mentions, weak waste collection services give space to informal collector’s activities in
cities. In some places, like Africa, informal collection is illegal (Adama, 2012). In other regions, such as
Rajshahi (Bangladesh), informal waste collection is seen as a positive phenomenon (Bari, Hassan & Haque,
2012). These authors explain that informal collection provides employment opportunities and create new
social links between citizens and businesses in order to collect and recycle solid waste. Governments and
the people on charge are more likely to be successful in addressing city issues like SWM when they put
attention to the local context, priorities of the region, current infrastructure and the inclusion of citizens
in these initiatives (Adama, 2012; Grindle, 2004). However, to what extend do institutions and main actors
put this feature in practice? Relating SWM and citizen participation, how are public and private institutions
delivering power to citizens? These questions help to find answers to understand failures and successes
that citizen participation practices bring to city problems such as SWM. When looking at inclusive
participation in a multi-level environment, it becomes clear that several actors need to be involved when
creating better practices and creating awareness amongst people related to waste. Various cases in
developing countries show how a more inclusive system can help to overcome the challenge of solid waste
management (Madera, 2015).
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Adama states that the way to measure power influence diverges between the stakeholders, by the fact
that the term of participation has not the same meaning among actors and citizens (Adama, 2012).
Mexican cities such as Pachuca are struggling in this sustainable transition due to a lack of cooperation
(Sanchez, 2019). This city is located in the metropolitan area of Mexico. Pachuca is the capital city of
Hidalgo State in Mexico (See figure 10 and 14). It is one of the 84 municipalities of the state, located in
the south east region, 93 km from Mexico City. Pachuca registered a population of around 608,000 citizens
in urban and suburban areas (Inegi, 2018).
Besides regulations and green initiatives from public institutions, Pachuca is facing problems related to
space, for example the collapse of the current landfill. Nonetheless, Households and offices practices
related to solid waste management can be seen to have the potential to be used as an inclusive tool for
society in SWM, reducing waste going to the landfill and creating cleaner flows for waste and future
processing.
Citizen participation and activities related to SWM executed by public and private sector can open a
window of opportunity known as sustainable transition (Geels, 2011). During this research, sustainable
transition is defined as an inclusive shift to a circular model in SWM practices.
The multi-level perspective as a theory is applied to various studies that assessed participation (Madera,
2015) (Ter Horst, 2017). However, no studies have been found that apply the multi-level perspective
theory to citizen participation specifically. It is therefore relevant to apply the multi-level perspective
when assessing citizen participation in SWM. One of the experts on the multi-level perspective supports
this by stating that systemic changes are necessary when facing societal challenges like the topic of this
research, solid waste management (Geels, 2011). Therefore this research takes multiple elements into
account that are not part of the current system, such as recycling practices, active participation, cultural
context, scientific knowledge and local innovations at the niche level. Considering these elements in this
research can create a basis for transforming the current system of solid waste management in Pachuca.

One of the places of interest for this study is the landfill of Huixmi (figure 1), located about 15km from the
city centre of Pachuca. Landfills have been one of the main ways of disposing waste, ever since our human
generation started generating bigger volumes of waste (Westlake, 2014). My home state, the state of
Hidalgo in Mexico, generates 0.9kg of solid waste per inhabitant per day. Whereas Pachuca city, the capital
of Hidalgo and the case study city of this research, generates 1.4kg per inhabitant per day (Garcia, 2019b).
Every day, 300 to 400 tonnes of solid waste is deposited in the Huixmi landfill, close to the city
(Nochebuena, 2020). Exact numbers are not available, but the amount that is deposited in the landfill
does not equal the amount of waste produced by all citizens of Pachuca and surroundings. This raises the
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question where the remaining solid waste is deposited, the belonging research to answer this question
was not part of this study.

Figure 1 HUIXMI LANDFILL (GOOGLE, N.D.-A)

This study addresses the SWM system of Pachuca. Huixmi landfill is the current space for solid waste
deposition in Pachuca. The Secretary of Environment and Natural Resources of Hidalgo [SEMARNATH] is
in charge of the rules and regulations and infrastructure regarding waste management, including the
Huixmi landfill. Since 2015, the landfill has been full (Flores, 2019). Due to a lack of initiatives for other
solutions, the municipality services are sending waste to this landfill up until now. The five different
storage zones in the landfill are full. In 2018, the first zone was opened again in order to continue using it
for the deposition of Pachuca’s solid waste. Besides Pachuca’s waste on the overloaded landfill, all solid
waste from three surrounding municipalities (San Agustín Tlaxiaca, Mineral del Chico y Zapotlán) also goes
into the Huixmi landfill. SEMARNATH says to present the new recycling plant project for the region by the
end of 2020 (Rosas, 2020).
The problem of landfills being full could have been prevented with proper long-term planning and
adequate measurements (Torres, 2018). The landfill belonging to Pachuca serves as an example of
incorrect planning, Pachuca and surroundings are suffering from the consequences. Planning is a complex
process that is connected to the participation of citizens in the SWM system. This research aims to identify
citizen participation and practices related to SWM in Pachuca, and how the application of circular
concepts can improve conditions in Pachuca while reducing the waste streams of the city. Technological
innovations in SWM can be used as a tool to include citizens in practices related to waste. Better practices
7

in the region can be addressed by using theories such as Multi-Level Perspective (MLP), circularity and
citizen participation. These theories can be adapted to a specific region and help to identify the main
connections between actors. Understanding the level of citizens participation in the MLP can serve as a
base for the application of circular concepts in the city, reducing waste and using them as new materials
in the same city with the help of citizens.

1.1. Objectives
As mentioned before, the aim of this research is to assess the role of citizen participation for a sustainable
transition towards a circular SWM in Pachuca. Solid Waste Management (SWM) covers municipal services
related to collection and landfill disposal, and households and offices practices related with the sorting of
waste. During the study the concept of participation have twofold meaning, to address citizen
participation in SWM decision-making process and their interaction with main stakeholders, and to
identify the role of citizens by the use of the ladder of participation in SWM practices for Pachuca.
To assess the role of citizen participation for a sustainable transition towards a circular SWM in Pachuca,
three objectives are address:
1. Characterization of participatory process for SWM in Pachuca.
2. Characterization of citizen participation in SWM for Pachuca.
3. Evaluate the inclusion of citizens into SWM practices towards a circular system.
The three objectives guide the main research question and sub research questions, setting methodology,
data collection, analysis, conclusions and recommendations for further actions. The review of several
theories related to multi-level perspective, participatory process and circular economies, provides
guidelines to assess these objectives concerning solid waste management of Pachuca. The main research
question for this research is:
What is the impact of citizen participation towards an inclusive and circular Solid Waste Management in
Pachuca?
Three sub research questions help to find answers to the main research question:
1. How is the solid waste management (SWM) of Pachuca organized?
2. How is the participation process in Pachuca organized?
3. What could be the role of citizen participation to influence SWM in Pachuca?
Answers to all questions together help to understand the impact of citizens on the SWM in Pachuca, and
to define the link between actors. Several theories are used in order to understand behaviours and
practices in different dimensions related to citizen participation on the MLP perspective. Besides that,
understanding how actors deal with power can provide insight for a better and more inclusive SWM with
the use of innovations. A window of opportunity for technological innovations is defined, and it is
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explained how these innovations can be used by citizens to learn and to apply circular concepts in order
to reduce waste in the city.
All of this together, results in a list of recommendations which is given as feedback to the stakeholders
involved. These recommendations can be a basis for further research related to the current situation in
Pachuca, but also as guidelines and advice on how to change the current SWM system. The inclusion of
citizens in the SWM can bring better practices and understanding between the actors. This explains the
relevance of this research, as the quality of life of citizens in Pachuca and surroundings can be improved
with the conclusions and recommendations from this research.

1.2. Thesis Outline
The aim of this research is to assess the role of citizen participation in a sustainable transition towards a
circular SWM in Pachuca. The topic is introduced in chapter one, covering the current situation and the
objectives of this research.
After introducing the main topic and the objectives of this study, the second chapter addresses the
theoretical framework. The Multi-Level Perspective (MLP), Levels of participation and typologies, and
circularity are aligned to the aim of this research. Chapter three details the methodology for this research.

Chapter four describe results for this study. Mexican regulations and a brief context in Pachuca are provide
as background information to understand where citizen participation related with SWM can be position.
Participation process of Pachuca is characterized by citizen participation typologies and the
characterization of SWM under the regime level of the MLP and the impact of Landscape and Niche Level.
Chapter five is related to the discussion of the results where the answers to the sub research questions
are address. Conclusions and recommendations are synthesized in the last chapter, followed by
references and annexes.

9

2. Theoretical framework
In order to assess participation in SWM, it is essential to address a content in which individuals interact.
By the use of a MLP, the identification of main actors and links between them can be address. Citizen
participation can take various forms, such as organizations, governments and active citizens playing
different roles in these issues. The understanding of these links can be useful for the application of new
technologies and innovations growing at a niche level. By the application of these practical technologies,
citizens can play different roles towards a sustainable transition to a circular economy in SWM.
During this chapter several concepts and theories are described in order to guide the rest of the steps of
the research: in the next chapters design and choice of the appropriate data collection method are
explained, as well as data analysis, and at the end, recommendations and conclusions as a call of action.
As is mentioned in the last section, the issues to be examined are, the participatory process (1) in Pachuca,
Solid Waste Management (SWM) of Pachuca, and the inclusion of citizens towards a more circular SWM
system.
Figure 2 shows the three theories that form the main structure of this report: (MLP) Multi Level
Perspectives from Geels (2011), Citizen Participation (Arnstein, 1969) and Circularity (Ellen Macarthur
Foundation, 2012). The first objective addresses citizen participation by the use of the ladder of
participation on the MLP in Pachuca. The second objective addresses the link between main actors for the
SWM using the regime level of the MLP, and the third objective is applied by the use of circular concepts
that address different types of circularity in citizen practices related to SWM (Ellen MacArthur Foundation,
2012). For this research; these are called “supportive theories”.

Figure 2 ALIGNMENT OF THE THREE THEORIES USED FOR THIS STUDY
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2.1. The Multi-Level Perspective (MLP)
MLP portrays the technological view on transitions and include social aspects related to the six dimensions
applied at the regime level by Geels (2011). Technological transitions are defined as innovations at a niche
level that can scale to a socio technical (regime) level that fulfil a societal function such as mobility,
housing, communication and solid waste for the aim of this research (Geels, 2002). For Geels (2002), it is
vital to recognize technological innovations as an inherent element for sustainable transitions rather than
just an input. Technological innovations at a niche level succeed by the alignment to current conditions
at a regime and landscape level (Kemp, Rip & Schot, 2011).
Geels (2011) refers to the regime level as an interpretative analytical concept that incentives to find
actors´ activities that represent the six different dimensions in the system. The perspective developed by
Geels (2002), focuses on understanding the shifts between the three levels on the MLP and indicating the
relevance for society, economics and sustainable transitions. Sustainable transitions start with the
creation of a technological innovation at a niche level, this innovation can be display to an existing regime;
at the same time the landscape level can affect the displacement of an existing regime (Geels, 2002).
Niches are crucial for a sustainable and social transition (based on internal and external processes can be
seen in thesis recommendations and conclusions, such as local projects and networking at an early stage
of developments in order to bring knowledge and better tools for citizens.

2.1.1. Niche level
Niches are defined as controlled spaces such as laboratories or small niches used to insert innovations
into the regime level, these innovations allow the experimentation and co-evolution of technology, social
practices and regulatory structures in a controlled environment (Schot & Geels, 2008). Innovations at a
niche level can be used for a sustainable transition in SWM by inclusive initiatives for citizens.
The transition towards sustainability is not one driven by commercialization of new technologies, like
other previous transitions. Reaching sustainability is a common goal, and therefore actors need to find
common ground in order to make a change (Geels, 2011). Specifically, public authorities and citizens are
stated to play an important role in this (Elzen et al., 2011). Therefore, this research focusses on the impact
of citizen participation on solid waste management.

2.1.2. Regime level
Urban regimes are sturdy, and even though a shift towards sustainability and sustainable planning is
happening, they appear to be stable (Hernandez-Palacio, 2017). The regime level comes from the analysis
elaborated around the aim of explain the system based on six dimensions and the transitions to the
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current regime. This level is defined as the links between main actors necessary and elements necessary
to fulfil specific societal needs (Geels, 2004). Geels (2011) states the regime level as the deep structure of
the scheme, the set of rules that coordinate activities between actors and reflects the main elements of
the system. Some authors critic the use of the MLP calling for a clear description of the regime as a
concept, and the differentiation to the concept of system (Genus and Coles, 2008; Geels, 2001; Markard
and Truffer, 2008; Geels, 2011). Other authors use this theory to set planning problems, such as, land use
and urban agriculture into the regime scope in order to identify niche innovations and landscape trends
that interacts at the regime level and creates opportunity for a sustainable transition (Ter Horst, 2017).
Thereby, critical points are considered for this research on SWM; current practices, shared beliefs, state
competences, regulations, private and public sector, innovation and technology availability can be
represented in the six categories on the multi-level perspective (Geels, 2002).

2.1.3. Landscape level
The Landscape level is considering the broader context that influence regime and niches, it is related not
only to the technical and tangible context that sustain society, but to macroeconomic patterns, political
and demographic trends, and societal values (Geels, 2011). Landscape level is defined as broader level
that sustain the current situation (Rip and Kemp, 1998). At this level, niche and regime level hardly
influence in a short term. For this study, state and municipal policies on SWM, SWM trends (such as
inclusive initiatives for citizens into the SWM system), the current infrastructure of the landfill and the
current political context embody the landscape level that influence the SWM regime of Pachuca. In the
long term, innovations can boost a significant change in citizen mind-set and how this influences the
current situation in a regime, and landscape level to create a sustainable transition towards an inclusive
circular system (Schot & Geels, 2008). Figure 3 shows the interaction between the niche, regime and
landscape levels.
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Figure 3 LANDSCAPE, REGIME IINTERACTION (GEELS, 2002)

2.2. Typologies of Participation
This section refers to several forms of participation that give decision power to citizens (Arnstein, 1969),
as well as social participation is described by Pretty (1995) and participation related to proponents and
participants interests (White, 1996).
The use of the three levels of participation helps to characterize the participatory process especially for
the SWM of Pachuca. These typologies help to identify several key actors and asses the role of
participation that the citizens of Pachuca perform within the scope of this study.
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2.2.1. Ladder of Citizen Participation of Arnstein
In an article by Hart (1992), the concept of the ladder participation is described (Figure 4). The eight
different levels of participation are described and explain how higher participation can improve conditions
of a specific region (Arsntein, 1969). The bottom steps of the ladder are Manipulation and Therapy. These
two steps describe the “non-participation” level that reflects the lack of genuine involvement. It is
described that people are not participating in the planning process or conducting initiatives. The next
three steps are Informing, Consideration and Placation related to “tokenism”, in this level citizens are
likely to be heard and to have a voice. In this level, citizens lack power to ensure that their views are hear
by the main actors. There is no follow through of initiatives, therefore no guarantee of changing the
current situation. Placation is the higher level of tokenism, represent perfunctory or symbolic efforts to
do a specific activity. Main actors retain the right to decide and limit activities to advise the community.

Figure 4 PARTICIPATION LADDER BY ARNSTEIN (1969)
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The last level of participation is “Citizen power” and is divided in three, Partnership, Delegated Power,
and Citizen Control. Citizens at the Partnership level are allowed to participate and negotiate, at
Delegated Power and Citizen Control, citizens take the majority of decisions or full managerial power
(Arnstein, 1969).

2.3. Circular economies
Circular Economy (CE) is becoming popular in organizations, business, policymakers and scholars, based
on Ellen MacArthur Foundation (2013) outlines, companies are shifting from a take-make-dispose pattern
to a more circular one. A system in which the main goal is to close loops, reduce the extraction of new
materials by reusing and recycle waste streams.
A linear economy is based on the extraction of raw materials, manufacturing of goods in order to sell
them to end-users. After usage, products end up in landfills without serving as a new purpose after
dumping, leading to a significant loss of resources during the process. The concept of circular economy is
designed to reuse or recycle, with the main objective of closing cycles and reclaiming materials rather
than extraction of raw materials.
CE is used as a holistic approach instead of following the common pattern of the linear economy (takemake-dispose or also known as cradle-to-grave flows) that dominates industrial sectors. The system aims
to close loops and rebuild capital in business models (financial, manufactured, human, social, or natural),
due to economic growth decoupled from scarce resources (Ellen MacArthur Foundation, 2013). Figure 5
shows the model on which the principle of circularity is based. It shows the biological circle on the left,
and the technical circle on the right. The further products or processes in e.g. the city move towards the
inside of the circle, the closer it gets towards a circular system. The next section explains this in more
depth.

2.3.1. Circularity
Urbanizations work as a metabolism that convers inputs to the system in outputs, nowadays is seen in
cities mostly a linear system where resources are used and discharged on the environment (Leusbrock,
2015). The transition to a more circular scheme may increase the resilience of the system and essential
to achieve environmental sustainability (Ellen MacArthur Foundation, 2012).
The application of discarded materials and waste into the production process as new input is not often
applied nowadays. There is a distinction between “biological metabolism” related to renewable materials
and “technical metabolism” focused on non-renewable materials and the application of the concept
cradle to cradle to close the loops on both sides. The application of this concept on business is based on
the management of waste sources in different sectors instead of the management of new raw resources
for the production line (Ellen MacArthur Foundation, 2012). A circular model is based on a system able to
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Figure 5 ELLEN MACARTHUR FOUNDATION CE MODEL (2013)

regenerate, replacing end of life concept for a reuse and recycle principle. The aim is to eliminate waste
by the development of better practices to cycle materials, products, systems and business models (Ellen
MacArthur Foundation, 2015). Table 1 shows the five principles for circularity that, in combination, can
provide with the basis towards a circular economy (Ellen MacArthur Foundation, 2012).
Table 1 FIVE PRINCIPLES OF CIRCULARITY (ELLEN MACARTHUR FOUNDATION, 2012)

1.

Design out waste

Waste is non-existent in the system. Products are developed to be part
of consecutive cycles in order to be disassembled and reused.

2.

Build resilience

Due to complexity, many connections and scales are in the same

through diversity

system, it is a priority to develop a modular, flexible and adaptable
system to build up resilience against external factors.
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3.

Energy by

The aim to operate on renewable sources, clean energy as an input of

renewable

production processes.

source
4.

Think in

It is essential to know the active link between elements in the entire

“systems”

system,

considering

infrastructure,

environment,

and

social

relationships. By emphasizing flow and connection, apply in systems a
nature thinking, “where nothing grows out of context”.
5.

Waste is food

The objective to reintroduce materials and products (outputs) back into
the biological cycle. A restorative and non-toxic process in which the
main objective is to improve the quality of final products by
technological cycle (upcycling).

Circular economies are a practical approach to improve sustainable development but are not the ultimate
solution. The application of circular design provides businesses and industries with a practical framework
in order to develop specific solutions to close cycles in the system (Ellen MacArthur Foundation, 2012).
Some indicators to achieve circularity are share, collection, maintain, reuse, refurbish and recycle,
circularity indicators provide users with a clear perspective of possible improvement in circularities
between conventional and new designs. In order to improve sustainability by using circularity, it is
essential to identify gaps/opportunities in the processes to minimize waste and recover resources in order
to close loops. A contrast between identifying improvements regarding circularity brings a clear picture
of different processes inside a chain, providing insight into how improvement can be done in each of these
steps. The main goal is to reduce input and outputs by improving efficiency within the system.

2.3.2. Solid Waste Management
Municipal solid waste is one of the most complex waste streams in an urban context (Wang & Nie, 2001).
Troschinetz (2009) states that an increase on income cause consumption patterns that result in waste
streams representing a higher challenge for the municipalities to handle. Solid Waste Management (SWM)
involves the process of collection, transport and disposal of municipal waste streams based on citizen
practices, economy, infrastructure, social and environmental considerations (Ojeda-Benitez & BeraudLozano, 2003).
The final disposal of Mexico’s solid waste is attained by dumping waste sites such as Landfills,
Uncontrolled dumps and open dumps, which are described below (Ojeda-Benitez & Beraud-Lozano, 2003)
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Landfill: Consist in areas for the final disposal of solid waste, in this type of dumping process there is partial
inspection, supervision and application of specific regulation based on the Mexican Norm (NOM-083ECOL-1996) described by Ojeda (2003). This regulation stablishes the compulsory basis for dumping sites
intent for final disposal, reducing the risk of affecting infrastructure, citizens and protected areas in the
surroundings (Ojeda-Benitez & Beraud-Lozano, 2003).
Uncontrolled dump is defined as a site where different streams of solid waste are disposed and mixed
without control or regulation (Ojeda-Benitez & Beraud-Lozano, 2003).
Open dump: This type of disposal are illegal dumps where solid waste is disposed and accumulates illegally
without control. Is seen in Mexico that this type of dumping areas are valleys, small lands, rivers, and
other types of water bodies (Ojeda-Benitez & Beraud-Lozano, 2003).
SEMARNATH (2011) states that the main waste streams in Mexican cities are 34% of organic waste, 10%
of plastics and other materials such as wood, metal, textiles and ceramics. For the aim of this research,
SWM includes the main activities related to planning, management, finance, infrastructure and legal
functions. Soltani (2015) refers to SWM and the complexity of the system, the inter-disciplinary links
between main actors and the capacity to link it to societal matters such as local and state context,
regulations, geography, economics, environment and material resources.

2.3.3. Participation and Circularity in Solid Waste Management (SWM)
The MLP is used to understand the current situation of the SWM, at regime, landscape and niche level.
Næss and Vogel (2012) state that a critical view on the current system is needed because the whole system
needs to be understood, not just the niche. Because of this, the MLP is applied in this research to
understand the context of SWM in Pachuca and interactions between levels.
To identify citizen participation in SWM, 6 different dimensions of the Multi-level Perspective from Geels
(2002) are used in this research. Each concept was divided into various subcodes (described below), which
were used in the interviews. The six different dimensions are based on Næss & Vogel (2012) and adapted
to SWM practices. For this case, two other dimensions have been added: spatial aspects (Næss & Vogel,
2012), and financial aspects (Ellen MacArthur Foundation, 2012). Other references such as Ter Horst
(2017) also include these two dimensions, spatial aspects and finance. Table 2 shows the concepts and
definitions used for this research.
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Table 2 MLP DIMENSIONS AND DEFINITION

Dimensions in

The definition used in this research

Geels (2002)
Culture

Symbolic meaning perception, habits, beliefs, values, and interests of actors in
civil society (Geels, 2002; Franzeskaki, 2009).

Science

Knowledge, techniques, and skills (Geels, 2002) regarding innovations and new
technologies such as 3D printing and others related to SWM practices.

Markets

Demands, wants, needs and behavior of several actors involved (Franzeskaki,
2009).

Industry

Actors and activities regarding SWM technologies and practices corresponding
to formal and informal social constructs, which legitimize and enable but can
also constrain actions, interactions and connections between actors (Geels,
2002; Franzeskaki, 2009).

Policy

Policies, laws, regulation and directives regarding SWM in the city influence
and standardize practices (De Haan, 2011)

Technology

Technologies and innovations used in SWM practices (Geels, 2011).

Spatial aspects

Spatial aspects related to SWM practices such as containers and collection
points. But also, aspects related to climate and geography conditions (Ter
Horst, 2017).

Finance

Initiatives for funding or incentive circular or sustainable practices related to
SWM (Ter Horst, 2017).

The case of SWM in Pachuca involves many different actors, which are both working in and outside of the
municipality. Therefore, the MLP is a suitable tool to use for these bigger scale assessments, as it uses
various dimensions to assess the SWM. This is confirmed by the research of Madera (2015).
The regime level is of primary interest, because transitions are defined as shifts from one regime to
another regime. The niche and landscape levels can be seen as “derived concepts”, because they are
defined in relation to the regime, namely, as practices or technologies that deviate substantially from the
existing regime. Figure 6 shows the presence of an external environment that influences interactions
between niche(s) and regime (Næss & Vogel, 2012).
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Figure 6 ALIGMENT OF PROCESSES IN A REGIME LEVEL (NÆSS & VOGEL, 2012)

Various subcodes were assigned to the elements of every dimension in order to identify these elements
during the interviews. The subcodes that belong to each dimension are described below.
Subcodes:
●

Culture: Perception, beliefs, values, ethics, interests, preferences

●

Science: Knowledge, techniques, skills, procedures, social capital

●

Markets, user preferences: Demands, Wants and Needs, behaviour

●

SWM Industry: Actors, links between actors, organizations, associations, government

●

Policy: Urban Planning policy, regulations, directives, laws, standard practices, contractual forms

●

Technology: Technology, tools, methods, circularity, 3D printing

●

Physical aspects: spatial aspects, climate

●

Finance: Incentives, investment, funding

As mentioned before, this research uses citizen participation to assess the role of participation in SWM in
Pachuca. The concept refers to the role of citizens in the SWM of the city. In order to address participation.
The eight different levels of participation described before, can be grouped into three different subjects,
as is shown in figure 7. These three subjects are: non-participation, tokenism and citizen power, which are
applied when analysing the interviews and collecting data.
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Figure 7 PARTICIPATION LADDER BY ARNSTEIN (1969) DIVIDED IN NON-PARTICIPATION, TOKENISM AND CITIZEN POWER

During the study, subcodes are used to identify the type of participation described during the interviews.
The categories and subcodes for the ladder participation levels are described in table 3.

Table 3 THE LEVEL, CATEGORY, AND SUBCODES FOR THE INTERVIEWS

Non- Participation: Manipulation – Therapy: Cure, recover, help
Tokenism: Inform – Consideration - Placation: Educate, Inform, hear and heard, lack of power intake
decision, passive participation, no follow through, advise, symbolic effort.
Citizen Power: Partnership – Delegated Power – Citizen Control: Negotiate, engage, delegation of
power, majority of decision-making seats, full managerial power.
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As Madera (2015) mentions, there is a conflict of rationalities between state and market (which can also
find themselves in conflict) and survival efforts of the poor and marginalized makes the task of meeting
the demands of UN-Habitat particularly difficult. It is crucial to rethink the role of planning and how this
can help to achieve UN 2030 goals, improving equality and quality of life in cities. The author also refers
to cities (mainly but not only in the global south) and how these systems are often subject to new forces
that are displaying new characteristics that urban planners need to consider (Madera, 2015). Several
institutions such as Hidalgo Planning Secretary and SEMARNATH are having a meeting in order to increase
the response against environmental and climate change problems in the region (Garcia, 2019a).
Citizen participation in solid waste management can be linked with several dimensions and can be applied
at several stages of the Multi-Level Perspective. The application of initiatives such as workshops and
technologies applied to solid waste can improve waste collection and awareness on society in an urban
area. Also, the production of energy, recycling and waste processing (paper, plastic, wood) for its use as
raw material or development of a product with benefit (Liamsanguan & Gheewala, 2008; Newman, 1999).
The classification of solid waste and analysis of the region will provide a better understanding of the
current situation, collaboration with other municipalities and stakeholders, in order to design a system to
prevent waste pollution. Identify the current situation of solid waste and stakeholders related to
participation and SWM can provide feedback into how the system can be improved, the combination of
social and technical approaches can bring sustainable opportunities in cities. Citizen participation plays an
important role to share new approaches to waste management and create awareness in new generations.
The fact to use circularity in solid waste increases the possibility for people to have tangible results that
can be translated into new products or materials that can be used in the same city for the citizens.
Related to circularity, several indicators are used in order to show identify different practices. Table 4
represents the circular concepts of sharing, collecting, maintaining, reusing, refurbishing and recycling.
These concepts are, like the other concepts used in this study, further defined by using subcodes in order
to show the different levels of circularity (lower to high) during the interviews (Ellen MacArthur
Foundation, 2014).
Table 4 INDICATOR, DEFINITION, AND SUB-CODES FOR CIRCULARITY

Circularity indicators (Ellen MacArthur Foundation, 2012)
Indicators

Definition

Sub-codes

Share

Mutualizing the usage of assets (e.g. Sorting, cleaning, waste streams.
through sharing schemes or exchange
platforms)
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Infrastructure sharing (parking sharing,
shared infrastructure areas, shared green
areas…)
Appliances

/

Tools

sharing

(sharing

practices, sharing water…)
Collection

An efficient sorting for collection process in Waste containers, collection schedule, onwhich several streams are defined in order site practices (home).
to process materials.

Maintain

Process in which materials and products Constant use of the product, reduce waste,
extend lifetime by correct usage and keep, maintain, hold, sustain, support, keep
sustainable practices.

Reuse

up.

The usage of a product again for the same Application on other purposes, cascading,
purpose in its original form or with little lower quality
enhancement or change.
Reusing

assets

(e.g.

through

resell,

redistribution)
Refurbish

The action of renovating and redecorating. Refurbish, extend life, second life use,
By the application of this concept some restore, refurbish, renovate, bring back.
products or items can reach a second
lifetime, extending the use of raw material
for specific purposes.

Recycle

Material recycling

Processing of waste, new materials, chemical

• Functional recycling. Process of recovering processes.
materials from original purpose or other
purposes, excluding energy recovery.
• Downcycling. Process of converting
materials into new materials with less
quality.
• Upcycling. Process that convert materials
into new materials of higher quality and
increase of functionality.
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Figure 8 brings the aforementioned dimensions of the MLP, the ladder of participation and the concepts
of circularity together and shows how they relate and form the conceptual framework for this study. The
figure shows the key elements of each indicator that are needed to identify the type of participation and
the understanding of circularity in a multi-level perspective (MLP- niche and regime).

Figure 8 CONCEPTUAL FRAMEWORK AND INDICATORS

Annex 2 represents the application of interviews, the identification of information based on concepts and
sub-codes in each theory. During the study, the first step is to match the information with the different
MLP dimensions, to identify which of the elements of the MLP are connected with the information given
by the interviewee (based on the participation process in the municipality and SWM). Once the
information is summarized into the right dimension on the MLP, participation can be addressed by using
the three levels of participation (nonparticipation, tokenism and citizens power). After the identification
of participants in each dimension of the MLP, circularity takes place. By using six indicators, different levels
of circularity can be identified. In order to bring the three theories of this research in the same comparison,
the conceptual framework shows the process of the collection and identification of indicators in each
theory. With the identification of citizen participation in SWM on a regime level, and the identification of
circular concepts in SWM, several practices can be defined for which improvement is possible in order to
have an inclusive SWM system in Pachuca.
Annex 2 shows the table that is applied when analysing the interviews for the role of citizen participation
in a sustainable transition towards a circular SWM in Pachuca. Related to participation, the first concept
addresses the role of citizens in the Pachuca decision-making process (also known as a participatory
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process). The second use of citizen participation refers to the role of citizens in the SWM based on
circularity.

2.4. Participation by innovations
Global issues have an effect on a local scale, creating a significant gap between increasingly technomanagerial and marketized systems of government administration, service provision and planning and
unequal urban population surviving mostly under informal conditions (Madera, 2015). CITNOVA as an
innovation institute collaborates with Harvard University and citizens in order to bring innovation in the
region. The use of new technologies is a key element of this initiative, there is an area of opportunity that
can be used in the solid waste sector “Transforma, 2019”. According to studies from the Health and
Environment Department of Harvard University (2019), the Hidalgo innovation ecosystem is 39.4 out of
100. This means that the state is in an early expansion, due to urban growth more services and needs have
to be covered. On the sustainability index the state scores a 43.7 out of 100. This infers that innovation
and sustainable ecosystems are growing and can be represented as an initial phase through urbanization.
This development can be compared with rural areas in European countries (Sanchez, 2019).
Planning is a crucial element when creating acceptable conditions for citizens in urban environments, also
when controlling and monitoring living conditions in cities by the sharing of knowledge and citizen
participation. As Watson (2009) mentions, “Processes of diffusion were never smooth or simple: the ideas
themselves were often varied and contested, and they articulated in different ways with the contexts to
which they were imported” (Watson, 2009). It is essential to have citizens and institutions discussing these
topics in order to create awareness and boost a fast response to a problem in a city.
As is shown In Multi-Level Perspective, there should be a window of opportunity during the transition of
innovation from a niche level to a socio-technical level. Figure 9 shows windows of opportunities that
trigger adjustments at the socio-technical level. The use of these initiatives needs a push from citizens in
order to reach an inclusive transition to circular solid waste management by the application of new
technologies and concepts such as circularity.
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Figure 9 WINDOWS OF OPPORTUNITY IN MULTI-LEVEL PERSPECTIVE MLP THEORY (ADAPTED FROM GEELS, 2002)

An inclusive Solid Waste Management can be reached by the participation of citizens. The ladder of
participation can be used as an inclusive tool in order to improve the current environment and
empowered citizen participation (Hart, 1992). The assessment of the participatory process in Pachuca
related to SWM provides a precise current scenario in the region and explains how citizens are part of this
sustainable transition for a more circular SWM.
During the last few years, the Mexican government increased regulations in order to reduce the problem
of solid waste in urban areas. In 2017 the first initiative was applied in Mexico City: the new norm for solid
waste separation and garbage collection in Mexico City. This initiative is based on the separation of 5
different flows (organic, recyclable inorganics, no recyclable inorganics and big volume waste) that are
collected and treated by different companies. In Mexico, waste production is 1.5 kilograms per person per
day, which gives an average of 13 tons of waste produced daily in CDMX (Sedema, 2017). In 2018, Hidalgo
followed these steps and created a state law of Solid Waste and Handling of Plastics to reduce the use of
plastic bags and straws in the Hidalgo state (Vera, 2018). Even though the regulation is now applied,
business and commerce are only moving slowly towards more sustainable practices. Citizens are putting
pressure in order to make this change faster by using recyclable items and other material products made
out of metal or wood to reduce plastic usage. During the last press conferences, SEMARNATH principals
announced the beginning of the development of initiatives against climate change based on 2030 UN
goals (Garcia, 2019).
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3. Methods and case study area: Pachuca, Hidalgo.
A case study research design was used during the research. Literature reviews, observations, open-ended
interviews were used to collect data. The main stakeholders were identified based on a contact with
municipal services and Huixmi Landfill visit, key actors in both the participation process and SWM. The
field data was collected starting in the last week of November until the second week of December of 2019.
This chapter describes the details of the methodology and explains how and why they were used. Figure
10 shows the location of Huixmi Landfill in relation to the Pachuca municipality.

FIGURE SEQ FIGURE \* ARABIC 11 PACHUCA CITY MAP
AND HUIXMI LANDFILL LOCATION.

Figure 10 HUIXMI LANDFILL AND PACHUCA MUNICIPALITY (GOOGLE, N.D.-B)

The municipality services cover the logistics of the waste by outsourcing this to TECMED for collection and
transport. Using 30 trucks and six working days (3 different routes per day), TECMED covers the waste
collection in the seven regions of Pachuca municipality. After the collection at Huixmi, a group of citizens
(mainly from the Huixmi community) sorts and weighs materials such as metal, plastics and wood to sell
these resources to other companies. These enterprises operate outside Pachuca and are in charge of the
processing and manufacturing of materials. Enterprises buying these materials reduce the income for
people in the region, leading to unfair salaries for people in this industry and uncompetitive conditions
for start-ups to grow in the region.
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3.1. Problem identification related with SWM
Due to political and infrastructure misunderstanding, solid waste treatment is still a problem in Pachuca.
Although the sanitation of what was the open-air garbage dump “El Huixmi” (Landfill) is nearing
completion, contamination still permeates a dam and aquifers in the area due to leachate runoff, mainly
with the rains. The secretary of Municipal Services informed that waste leachate is treated by permanent
works to be able to reduce the permeation of liquids into the soil (figure 12) (Interview, SMP, 2019).
Pumps are used to extract these residuals to scattered on the surface of the landfill in use (open areas of
the landfill), figure 11 shows how the leachate is distributed on top of the waste in order to faster the
decomposition. He announced that the sanitation of this dump carries a 95 percent, “There is an
overcapacity on the landfill, some closed areas of the landfill were open again in order to keep dumping
waste here” (interview SMP, 2019). It is only given frequent maintenance of residuals and waste layers,
there is a need for new locations in order to cover the need for waste collection (figure 13).

Figure 11 LEACHATE OF HUIXMI LANDFILL, THIS COLLECTION POINT CONNECTS THE DIFFERENT FIVE DUMPING ZONES IN
HUIXMI LANDFILL

Figure 12 PIPE SYSTEM ON TOP OF LANDFILL DUMPING ZONES
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Figure 13 RAW MATERIALS AND MINING RESOURCE AREA, EVERY TWO METERS CONTAINS A LAYER OF THESE MATERIALS

Due to slow response of the municipality, missing data, different interests of stakeholders, poor spatial
planning and lacking knowledge in circular topics, the Pachuca government cannot provide sustainable
solutions for citizens (interview SMP, 2019). The collaboration between actors can improve the situation
and bring solutions that cover several stakeholders' interests. According to social media in Pachuca,
SEMARNATH is getting in negotiations with the state government in order to bring solutions to
environmental and climate change problems. However, the pollution will continue due to city growth, as
is mentioned by Garcia (2019a) several initiatives need to be applied in order to solve this issue, not just
for Pachuca but also for surrounding regions that bring their waste to the Huixmi landfill. Several projects
such as electronics collection and regulation related to one usage plastics have been developed by
SEMARNAT in order to recover valuable materials. The circularity of materials and processes are vital to
improve conditions and upgrade the Huixmi landfill from landfill to a sorting plant.

3.2. Study Area
Huixmi Landfill is located in the Huixmi community, 20 kilometres away from Pachuca city centre. It was
opened 15 years ago in order to cover Pachuca city demands. With the years passing by, other
municipalities dump their waste at Huixmi surpassing the capacity of the landfill. Figure 14 shows the
location of the landfill in the state of Hidalgo.

FIGURE SEQ FIGURE \*
ARABIC 15 HUIXMI
LANDFILL IN HIDALGO
STATE.

29

Figure 14 Hidalgo State (Google, n.d.-c) maps)

3.3. Landfill visit

Figure 15 HUIXMI LANDFILL AREA (GOOGLE, N.D.-D)
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Huixmi Landfill is divided into five zones (see figure 15 for total overview and figure 16 for marked areas),
all of them are full. In order to keep using this area to collect solid waste, the first zone was reopened in
2018 to dump solid waste.

Figure 16 HUIXMI LANDFILL MAP AND IMAGES OF 1-5 ZONES

After waste is collected by the trucks, solid waste goes to the Huixmi Landfill where most of the sorting
and resource collection takes place. It is relevant to mention that Huixmi Landfill is used by several
municipalities in Hidalgo (San Agustín Tlaxiaca, Mineral del Chico y Zapotlán), this makes more complex
waste streams and collaboration between actors. Details related to Landfill practices are provided in the
Results chapter.

3.4. Methods
During part of the fieldwork for the research, several meetings with CITNOVA, Transforma and Social Lab
took place in order to identify key actors related to solid waste management. I had the opportunity to be
part of the collection team and see different routes in the city. In collaboration with the municipality and
TECMED, an excursion to the landfill and TECMED facilities was possible. This helped to identify
infrastructure and logistics related to SWM.
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Interviews have been the most important source of data for this research in order to identify participation
in the different dimensions of the MLP regime. Actors in every category were divided per dimension, the
table shows which dimension is represented by which interviewee (table 5).
Table 5 CATEGORIES AT NICHE AND REGIME LEVEL IN MLP AND THE IDENTIFICATION OF THE INTERVIEWERS

Interviews

MLP categories

Interviews per dimension
Dimensions

Formal sector,
Informal sector,
Students,
SEMARNATH,
Municipality services,
CITNOVA,
SEMARNATH
(Cuarto creativo),
TECMED,
Astro
Mx, Polilactics,

Sub-codes

Formal sector, informal sector, students

Culture

Perception, beliefs, values,
ethics, interests, preferences

CITNOVA, TECMED, Polilactics

Science

Knowledge, techniques, skills,
procedures, social capital

Cuarto Creativo

Markets

Demands, Wants and needs,
behaviour

SEMARNATH, Pachuca Repesentative

Industry

Actors, links between actors,
organisations,
associations,
government

Policy

Urban
Planning
policy,
regulations, directives, laes,
standard practices, contractual
forms

Technology

Technology, tools, methods,
circularity, new technologies

Finance
Spatial

Investment, funding
spatial aspects, climate

SEMARNATH

Astro Mx
Transforma program Harvard University
Municipality services

The application of new technologies and innovations incubating at a niche and regime level might be
boosted by the participation of citizens. The application of these technologies can help society to play
different roles for a successful sustainable transition to a circular economy in SWM. Geels (2011) explains
that sustainable transitions are those structural changes that pursue the overcoming of environmental
challenges. Such structural change entails the understanding of environmental innovations’ that could
replace, transform, and reconfigure existing systems. To collect data several interviews, take place with
professionals on solid waste management in Hidalgo State, seventeen mix interviews (presence-virtual)
provide us with a window of opportunities that can be used to increase participation of people in solid
waste management. The results are followed by the analysis and conclusions in the three levels of MLP as
the interaction between stakeholders related to circularity and the application on solid waste
management.
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As mentioned in the introduction, this case study located in the metropolitan area of Mexico was chosen
due to growing urban areas and room for improvement of solid waste practices. Coming from Mexico
myself, I see the importance of new research being created on this topic. New research can result in
recommendations that can be used by the stakeholders involved, when given as feedback. This provides
a basis for improving the SWM in the city and therefore improving the quality of life of citizens.
This research was conducted to analyse the role of citizen participation towards an inclusive and circular
SWM. Characterization of the participatory process and the SWM in Pachuca by the use of Multi-Level
Perspective and the Citizen Participation based on the three categories of the Ladder Participation and
the connection between citizen participation and the introduction to the circular economy in developing
countries. The results identify the citizen participation and bring awareness related to solid waste
practices and circularity. By connecting the current situation of solid waste in Pachuca with the
participatory process of citizens, an opportunity to promote sustainable transition is presented, thus
cooperation between citizens, government, public and private institutions related to SWM (see table 6).
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Table 6REPRESENTS PARTICIPATION LEVEL AND MLP DIMENSIONS CODES AND SUBCODES

MLP categories

Dimensions

Sub-codes

Culture

Perception, beliefs, values,
ethics, interests, preferences

Science

Knowledge, techniques, skills,
procedures, social capital

Markets

Demands, Wants and needs,
behaviour

Industry

Actors, links between actors,
organisations,
associations,
government

Policy

Urban
Planning
policy,
regulations, directives, laes,
standard practices, contractual
forms

Technology

Technology, tools, methods,
circularity, new technologies

Finance
Spatial

Investment, funding
spatial aspects, climate

Participation ladder in Solid Waste Management
(SWM)
Non-participation
Tokenism
Cure,
recover, Educate, Inform, hear and
help
heard, lack of power intake
decision,
passive
participation,
no
followthrough,
advise,
symbolic effort.

Citizen Power
Negotiate,
engage,
delegation
o
power, majority of
decision-making
seats,
full
managerial power.

Interviews were held with several actors involved in the topics of circularity and participation in each
dimension of the MLP regime. Results related to participation and the application of circularity can play a
role in the inclusion of informal collectors (citizens) into both participatory processes and municipal SWM
in Pachuca. When identifying the different concepts of circularity, the perception of circular economies
can be aligned with the type of participation for SWM after the analysis of the results on the eight
dimensions of the MLP during interviews (see table 7).
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Table 7 CIRCULAR CODES AND SUBCODES

Circularity
Share
Sorting, cleaning,
waste streams.

Collection
Waste containers,
collection schedule,
on-site practices
(home).

Mantain
Constant use of
product, reduce
waste, keep,
maintain, hold,
sustain, support,
keep up.

Reuse
Refurbish
Application on
Refurbish, extend
other purposes, life, second life use,
cascading, lower restore, refurbish,
quality
renovate, bring
back.

Recycle
Processing of
waste, new
materials,
chemical
processes.

The 22 questions that were asked during interviews (annex 1), address the eight indicators from the MLP
regime dimensions, three different levels of participation and six concepts of circularity. The use of the
match between questions and indicators helped to go through the interviews with codes and subcodes in
order to address the regime level based on participation, SWM and circularity. During the first and second
section of the interviews, questions one to sixteen were used to identify the type of participation in every
dimension of the MLP. With question one to eight, several elements for each dimension were identified,
during the second, questions nine to sixteen and additional questions (open questions) were used to
identify the type of citizen participation in each dimension for SWM (table 8).
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Table 8 FIRST AND SECOND ROUND OF QUESTIONS DURING INTERVIEWS
MLP categories

Interviews per dimension
Dimensions

Sub-codes

Formal sector, informal sector,
students

Culture

Perception, beliefs, values,
ethics, interests, preferences

CITNOVA, TECMED, Polilactics

Science

Knowledge, techniques, skills,
procedures, social capital

Cuarto Creativo

Markets

Demands, Wants and needs,
behaviour

Actors, links between actors,
associations,
SEMARNATH, Pachuca Repesentative SWM Industry organisations,
government

Policy

Urban
Planning
policy,
regulations, directives, laes,
standard practices, contractual
forms

Technology

Technology, tools, methods,
circularity, new technologies

Transforma program Harvard
University

Physical
aspects

spatial aspects, climate

Municipality services

Finance

Investment, funding

SEMARNATH

Astro Mx

Phase 1: Questions 1 to 8

Participation ladder in Solid Waste Management
(SWM)
Non-participation
Tokenism
Cure,
recover, Inform, hear and heard, lack
help
of power intake decision,
passive participation, no
followthrough,
advise,
symbolic effort.

Citizen Power
Negotiate,
engage,
delegation
o
power, majority of
decision-making
seats,
full
managerial power.

Second phase: Question 9 to 16.

Phase 2: Questions 9 to 16

After questions one to eight were addressed for each interviewee, the dimensions and their interactions
were identified as Positive link with the dimension, No link with dimension, Negative link with the
dimension. Questions nine to sixteen are made to determine the type of participation in each MLP
dimension. Lastly, questions seventeen to twenty-two provide insight related to circular concepts by using
“do” or “do not” apply the concept in current activities related to general solid waste at households and
offices. Secondary questions were asked in order to bring more context to the answer from the
interviewee (annex 1). The obtained information was described in detail after the analysis, in the
recommendations in chapter seven (table 9).
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Table 9 THIRD ROUND OF QUESTIONS DURING INTERVIEWS

Circularity
Share
Sorting, cleaning,
waste streams.

Collection
Waste containers,
collection schedule,
on-site practices
(home).

17

18

Mantain
Constant use of
product, reduce
waste, keep,
maintain, hold,
sustain, support,
keep up.

19

Reuse
Refurbish
Application on
Refurbish, extend
other purposes, life, second life use,
cascading, lower restore, refurbish,
quality
renovate, bring
back.

20

21

Recycle
Processing of
waste, new
materials,
chemical
processes.

22

Phase 3: Questions 17 to 22
After all interviews were conducted, the results from the interviews were combined in an excel
spreadsheet in order to come with a clear identification of the type of participation in SWM and how
circularity is applied.

3.5. Interviews and Interviewees
During the research, different stakeholders were contacted in order to understand different stands of the
problem and the collaboration between actors according to different interests. Several questions related
to citizen participation, circularity and solid waste management were discussed with interviewees in order
to cover the objectives of this research. The characterization of how the participatory process of Pachuca
works, the characterization of solid waste management (SWM) of Pachuca and the evaluation of the
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inclusion of informal collectors (citizens) of both the Pachuca participatory process and Municipal SWM
participatory process was done to improve circularity.
Semi open guided interviews took place during the collection of data. The interviewees have been chosen
based on their involvement in the SWM of Pachuca from the different perspectives that I deemed to be
important: formal, informal and education. After a critical analysis of the current situation of SWM in
Pachuca, the main stakeholders were identified. These stakeholders were sorted on importance and a
selection was made for stakeholders to be interviewed. Through existing contacts inside the National
Council of Science and Technology (CONACYT) and the municipality, the contact information of other
important stakeholders was obtained. Table 10 shows interviewees divided per dimension, whereas table
11 shows the number of individuals divided per section.
Table 10 INTERVIEWEES PER DIMENSION

Culture

Formal sector, informal sector,
student

Science

CITNOVA, Academic experts

Markets

Cuarto Creativo

Industry

TECMED

Policy

SEMARNATH

Technology

Astro Mx, Pololactics

Finance

Transforma program Harvard
University

Spatial

Municipality services

Table 11 NUMBER OF INTERVIEWS DIVIDED IN THE FOUR SECTORS

Individuals

4

Public

3

institutions
Private

7

companies
Government

3

TOTAL

17

38

In annex 2, a more detailed list of interviewees with the complete description is presented, with the
identification of the 4 different sectors, Individuals, Public institutions, Public sector and Government.
Figure 17 shows the geographical location in Pachuca of the twelve different actors and seventeen
interviewees divided over the four sectors as seen in table 12. For this map, green is used for public
institutions, blue colour represents private companies, yellow is to indicate Pachuca city in the map and
red shows the Huixmi Landfill location.

Figure 17 LOCATION OF THE 12 STAKEHOLDERS IN PACHUCA CITY AND IDENTIFICATION BY SECTOR

After the seventeen interviewees had been identified for the research, they were divided according to
their activities in SWM practices. For the aim of this research, every actor belongs to at least one
dimension, every actor is linked to one dimension as is shown in table 12. The answers of the interviews
are used during the analysis to identify the link between actors and several dimensions of the MLP.
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Table 12 IDENTIFICATION OF EACH INTERVIEWEE IN MLP DIMENSIONS

Interviews

MLP categories

Interviews per dimension
Dimensions

Formal sector,
Informal sector,
Students,
SEMARNATH,
Municipality services,
CITNOVA,
SEMARNATH
(Cuarto creativo),
TECMED,
Astro
Mx, Polilactics,

Sub-codes

Formal sector, informal sector, students

Culture

Perception, beliefs, values,
ethics, interests, preferences

CITNOVA, TECMED, Polilactics

Science

Knowledge, techniques, skills,
procedures, social capital

Cuarto Creativo

Markets

Demands, Wants and needs,
behaviour

SEMARNATH, Pachuca Repesentative

Industry

Actors, links between actors,
organisations,
associations,
government

Policy

Urban
Planning
policy,
regulations, directives, laes,
standard practices, contractual
forms

Technology

Technology, tools, methods,
circularity, new technologies

Finance
Spatial

Investment, funding
spatial aspects, climate

SEMARNATH

Astro Mx
Transforma program Harvard University
Municipality services

The interviewees gave a clear scenario of citizen participation in solid waste management by testimonies
of people related to the topics and personal experiences at home and neighbourhoods. By the application
of three different phases during interviews, stakeholders involved can be identified in the different
dimensions (8) of the MLP theory, which can address the type of citizen participation and the application
of circularity (6 concepts) for the application of future innovations in this sector. Results related to
participation (3 levels) and the application of innovations can illustrate their importance as a tool for the
inclusion of citizens into the participatory process in SWM for Pachuca (see annex 2).
After asking the 22 questions to each interviewee, some open questions helped to identify trends and key
elements linked to the theoretical framework used for the research. Open questions are used to get a
perspective on practices and knowledge for citizens and interviewees. The answers to the questions asked
during each of the seventeen interviews were summarized in a table for each interviewee. For every
interview, the same approach was used. A short introduction of myself as a master student from
Wageningen University and a short explanation of the research work explaining why I am interviewing the
person was given. A small introduction of the interviewee, name, position and activities provided with an
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insight of the actors before asking the interview questions. Interviews were recorded using video and
audio. During the interviews hand-written notes were taken and main questions structure was used to
identify relevant information that was provided. After the main questions, some secondary questions
were asked based on the comments and practices of the interviewee. All interviews were done in Spanish
and translated by the author of this research. Figure 18 shows the visualization of the methodological
framework during the research.

Figure 18 METHODOLOGICAL FRAMEWORK

3.6. Data Analysis
The analysis of the data based on Creswell (2014) is described in the results; during the first step
information on each interview is organized and prepared. After the interviews were conducted, the
recordings were transcribed for each question and handwritten notes during the conversation. Step two
is based on reading through data of all interviews, reading through the files and typed notes provided with
a clear overview of the information collected based on the codes described in past sections of this chapter.
After the information was collected, the videos, tapes and files were checked several times to align the
information with the tables according to the conceptual framework. The interviews provided a clear idea
of the type of participation and connection between the MLP dimension, comments were linked to the
landfill visit, images and comments during interviews. The constant review of videos was essential to
understand concepts and essential themes related to solid waste management (SWM). Step three is
related to coding, according to (Creswell, 2013) coding is the action of adding text and visual data to small

41

categories of the information collected and seeking evidence for the codes from different indicators used
in a study.
The coding of data was translated by hand, by highlighting the information related to the concepts
addressed in the conceptual framework (MLP, Citizen participation, Circularity) related to SWM in order
to reach alignment between interviews, indicators and codes.
During step four, each conducted interview resulted in an excel spreadsheet with comments, code labels,
questions and indicators. The comments and questions are transcribed in order to match the questions
regarding each label in the adjacent columns (see annex 2). According to Creswell (2014), categories can
be grouped in themes, usually becoming the headings of the findings sector. In the case of this research,
the themes are the eight dimensions of the MLP, the three levels of Citizen Participation and the six
concepts of Circularity (see annex 2)

During step five, the interpretation of themes takes place. This step embodies the results section, where
interviews, comments, testimonies during a visit to the landfill, final tables and literature review are
addressed in order to bridge themes in the context of the case study. Colors and numbers were applied
to the spreadsheet to keep an overview of the results of the interviews. (table 13).
Table 13 LEVELS AND CONNECTION BETWEEN INDICATORS AND CITIZEN PARTICIPATION IN DIMENSION AND CIRCULAR
CONCEPTS BY THE USE OF COLORS AND LABELS BASED ON EACH CODE

MLP

Positive

link

with

the

No

link

with

Negative link with the

dimension

dimension

dimension

Citizens participation

Non-Participation

Tokenism

Citizen power

Circular concepts

1=Yes

0=No

The last step is the interpretation, as Creswell (2014) mentions, this step answers “what are the lessons
learned” after having conducted the research. Interviews, comments, literature review, themes and an
excursion to the landfill, were triangulated and compared to the theories to lead to conclusions and
recommendations. According to Yin (2003), it is important to use an “analytical strategy”. The purpose of
the research that relies on theoretical propositions is based on the theoretical framework, Multi-Level
Perspective, Citizen Participation and Circularity.
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4. Results: Participatory process and the Solid Waste Management
(SWM) of Pachuca, Hidalgo
“There is no culture, there is a need to separate waste due to a lack of infrastructure
and regulations. Environmental education and government support are needed to
build trust in people. There is a lack of confidence from people towards the
government, the government must put more effort in its processes and approach
people on these issues, people are excited. We are really in a perfect timing; I focus
on the issue of consumption and it is observed that there are best practices and
responsible consumption. If the government does not attract the trust of the people
this will not be possible, the people are interested and it is a good time to take joint
actions between the government, SEMARNATH, institutions and citizens” (PI6, 2019)
“Definitely, related with separation there is not citizenship initiative, people care
more about the day they pick up, instead of waiting for the unit to have more
organization in the collection. This affects TECMED routes and external matters such
as stray dogs destroy the bags, causing a disaster. Very few people are engaged, they
help with good coordination with trucks to reduce these problems” (G17, 2019).
This chapter gathers testimonies and experiences that explain in detail the case under study in order to
achieve the aim of the research: assess the role of citizen participation towards an inclusive and circular
solid waste management in Pachuca (PI6, 2019), (G17, 2019). The use of circularity and SWM regime
contemplates to address important elements of the citizen participation and stakeholder collaboration in
Pachuca. In this chapter the concepts and issues that are described in the methodology were based on
the Multi-Level Perspective (MLP), Citizen Participation and circularity. The interviews and comments
have been grouped in themes, the first theme described the three different levels of the MLP and the
eight dimensions. The second theme is based on the three levels of citizen participation followed by
circularity and opportunities in SWM at Pachuca municipality.

4.1.1. The Solid waste Management (SWM) Landscape level
The Landscape is defined by Geels (2011) as the demographic trends, political context, social values and
macroeconomic patterns especially of a general state level. At the landscape level some elements can be
identified for the SWM at Pachuca city. The first element is the growing trend of regulations related to
sustainability, an example is the initiative “Yo sin bolsa” and ”Yo sin popote” at the state level that was
replicated in other states and regions in Mexico. The second element is the current situation of the Huixmi
Landfill (PS14, 2019) and the need for better solutions due to space and capacity of the landfill (PS9, 2019).
The third element is the lack of awareness and poor practices from citizens related to solid waste.
“There is no recycling culture, there is no waste education. Most people do not know
the negative impact of waste”(PS14, 2019).
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“People do not have that culture of separating, we see terrible practices of people in
the city. There is no separation or care with waste, this limits our field of action. From
citizens' awareness of not throwing glass to the use of garbage bags, this also
improves the practices of TECMED workers. We need common sense from citizens”
(PS9, 2019).
The fourth element is based on the investment of innovation from the State Government and initiatives
such as “Transforma Hidalgo” bringing solutions and new actors in different sectors such as SWM. The last
element is the uncertainty of Pachuca municipality related to new elections in 2020, and the termination
of their contract with TECMED (Duration of contract: Three years).

4.1.2. The Solid Waste Management (SWM) Regime level
During this phase, at the regime level several dimensions were distinguished in order to identify the
interactions between them. As it is mentioned in the methodology chapter, eight dimensions were used
to identify the interaction between interviewees and stakeholders (see table 14).
Table 14 INTERACTION BETWEEN INTERVIEWEES AND MLP DIMENSIONS
Interviews
1 I1
2 I2
3 I3
4 PÎ4
5 PI5
6 PI6
7 PS7
8 PS8
9 PS9
10 PS10
11 PS11
12 G12
13 PS13
14 PS14
15 I15
16 G16
17 G17

Formal sector
Informal sector
Citizen - Student
CITNOVA
Academic expert
Academic expert
Cuarto Creativo
Cuarto Creativo
TECMED
TECMED
TECMED
SEMARNATH
Astro Mx
Polilactics
Transforma program Harvard
University
Municipality services
Municipality services

MLP categories
Culture
Culture Culture
Culture Culture
Culture Culture
Science Culture
Science Culture
Science Culture
Markets Culture
Markets Culture
Industry Culture
Industry Culture
Industry Culture
Policy
Culture
TechnologyCulture
TechnologyCulture

Science Markets
Science Markets
Science rojo
Markets
Science Markets
Science Markets
Science Markets
Science Markets
Science rojo
Markets
Science rojo
Markets
Science Markets
Science Markets
Science Markets
Science Markets
Science Markets
Science Markets

Finance

Culture

Spatial
Spatial

Culture
Culture

Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry

Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy

Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology
Technology

Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance
Finance

Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial
Spatial

Science Markets Industry Policy

Technology Finance

Spatial

Science Markets Industry Policy
Science Markets Industry Policy

Technology Finance
Technology Finance

Spatial
Spatial

Positive collaboration
Negative collaboration
No collaboration

Based on the analysis, several insights per dimension and links are identified in the results. A lack of
collaboration with informal collectors, industry and local government based on regulations bring a
negative impact on SWM, also a short space for negotiation based on the contract between TECMED and
Pachuca Municipality reduce opportunities to new solutions and approaches. Science is a topic that is
known by the interviewees in general terms, but initiatives and specific projects are not identified. There
is a link between science and technology by the creation of companies and startups in collaboration with
other institutions such as SociaLab, Citnova and Transforma Hidalgo. Even with these collaborations,
incentives and economic models to SWM are lacking and reduce citizens participation. Related to policy,
more than half of the actors do not have a close relation with SEMARNATH and the Municipality.
Regarding solid waste practices or initiatives, SEMARNATH has initiatives and events in different
municipalities and regions in the state. These activities are related to collection of waste streams such as
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electronics and cardboard. Due to a “no collaboration” between the municipality and SEMARNATH,
initiatives are restricted to just SEMARNATH offices and events based on the State agenda. The
collaboration with international institutions such as Harvard University with the Transforma program,
brings better and more sustainable practices at different sectors and markets in the state. To achieve this,
collaboration with citizens is needed to bring awareness and active participation.
Based on the 8 dimensions for this research, different links between actors and dimensions can be
identified in the Pachuca city context. The following section will outline the results of the interviews for
each dimension. As is described in the methods, the link between interviewees and dimensions is divided
in three different types, No link with dimension, Positive link with the dimension, Negative link with the
dimension. In each dimension, the comments of interviewees are divided into these three different levels
and the link is described per dimension.
Culture
According to Geels (2002), culture is represented as habits, beliefs, values, and interests of actors in civil
society (Geels, 2002; Franzeskaki, 2009). Related to solid waste, poor practices were identified in
households and businesses. Based on no sorting regulations, Pachuca city lacks everyday habits in
neighbourhoods affecting logistic operations for TECMED trucks (PS10, 2019). Also other inconveniences
such as conflicts with informal collectors during routes or street dogs opening the bags were reflected on
the interviews (G16, 2019).

Positive link with the dimension:
“People are not interested in separating, we have problems picking up the garbage.
A small area, but problematic for the treatment of waste and dealing with people.
People don't recycle, they put everything together and send it to the trash” (PS10,
2019).
“I think the issue of waste is a serious issue in the city, people have no conscience
and it is difficult to change practices due to little interest. A few years ago we tried to
make the change by separation of organic and inorganic. Even the equipment was
bought, but this was not enough since people did not. Although the investment by the
municipality was made, people did not respond in the way they expected. This led to
reduced government interest to act. The company in charge is TECMEC and has
constant problems with people due to the collection, whether they take it out
beforehand and the dogs open the bags or take out the garbage on days they are
not, collecting the garbage for days on the streets” (G16, 2019).
Negative link with the dimension:
“From what I see there is no culture. We do not separate waste. This creates a big
problem for the city and those in charge of this type of issues in Pachuca. A good
45

waste classification, not only those of households but of businesses and industries.
Lack of ethics, there is no awareness of the environment. They do not care about
waste” (PI5, 2019).
Perception by interviewees shows a low interest of citizens for these topics, and a lack of solid waste
practices at home is reflected on the poor treatment that waste receives at the landfill (PI5, 2019). Sorting
practices at home can improve conditions for formal and informal collectors. As it is shown in the
comments of interviewees, the lack of regulations and no sorting waste at the collection points make it
hard for citizens to participate with these practices, on the other hand, by having these practices formal
collectors would be affected and other actors will take place in the negotiations. Several interests can be
identified take place, formal collectors at the landfill, municipality and SEMARNATH have different
perspectives of the future of the Landfill, slowing down negotiations and solutions for the Huixmi Landfill
that is full. Since 2018, a closed part of the landfill was reopened in order to keep operations due to lack
of space.
Science
As Geels states, science consists of knowledge, techniques, and skills (Geels, 2002), the development of
these elements is essential in order to improve quality of life and citizen participation in an urban context.
During the research, interviewees show comments on science based on SWM activities.
Positive link with the dimension:
“TECMED has Spanish origin and was bought by China, this company has been
working with solid waste for many years, either with the presidency or previous
municipalities. As for new projects, the Chinese seek to enter with new initiatives such
as recycling and plastic processing lines” (PS9,2019).
“UAEH generates the right environment for students to be aware of human impact on
the planet. Big companies in the region try to have best practices and measures for
treatment” (I3,2019).
“It is a need to follow up the projects. Very simple things are done in the laboratory
(care and leachate processing). This is a sign of little research, since I am in an
educational institution, I do not know the projects, much fewer external people” (I15,
2019).
“We, as municipal services, allow students and experts to conduct studies and
evaluations, although this is not reflected in new initiatives or programs for waste
reduction. Students come and collect information that is shared, but no concrete
projects are reached” (G16, 2019).
“I could see closely in the UAEH practices in public institutions. The issue of waste
caught my attention, since waste created in laboratories is very toxic and is
generated in high volumes (tons per month). When handling these types of special
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waste, you don't have the care you need, and everything goes to the same place”
(PI5, 2019).
Negative link with the dimension:
“We do not have waste programs. As CITNOVA or CONACYT there are no plans for
this year or the next. We have some mentoring but it is general for business for new
projects of citizens and some industries” (PI4, 2019).
“Science is fundamental although it is something that we do not encourage in the
company (PS10, 2019).
There is a positive link between science with formal collectors (PS9,2019) at the landfill (I15, 2019),
markets (I3,2019) and technology (PI5, 2019) dimensions. There is a negative link between science (PI4,
2019) and industry (PS10, 2019) due to the lack of flexibility in operations by TECMED and government,
and there seems no link between science and informal collectors as they are not being considered part of
the current supply chain.
Markets
As is defined by Franzeskaki (2009), markets can be defined as demands, wants, needs and behaviour of
several actors involved. By this meaning, markets are understood as business and commerce for different
sectors in Pachuca city, some examples can be restaurants, hotels, shops, etc.
No link with dimension:
“Companies and institutions have a significant impact, although I observe few
practices and a lack of interest in these issues. Print and virtual media are needed to
generate content focused on these issues, as well as a differentiation of the different
waste streams” (PI6, 2019).
Positive link with the dimension:
“It is important to create an economic incentive, create value to our products. We
work with farmers and industries, meeting needs from the use of plastics. Currently
we contribute with the creation of ecological furniture” (PS14, 2019)
“There is no culture as a company to be socially responsible and educate our
consumers. The consumer is not educated and companies tend to give what is most
practical for the business. Many companies begin to have this mentality. I see it with
my clients, some entrepreneurs begin to use less plastic and styrofoam. Exchange for
cardboard and biodegradable materials, as well as use of other materials. There are
few initiatives, but improvement is seen, there is a significant change in the issue of
bags and straws due to regulations, although not all comply with these practices.
Little communication of the subject, there is no culture in business and educating
consumers” (PS7, 2019).
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“It begins with initiatives like the “Yo sin bolsa” and “Yo sin popote”, also in local
streets and businesses are used. Supermarkets begin to use banana leaves for
vegetables. They begin to generate actions that show a change” (I3, 2019)
“We focus on the collection of waste, although businesses must separate waste, we
see little care with the separation, as well as the collection of inorganics such as PET”
(PS9, 2019).
“There is not an active collaboration with citizens, there are initiatives but still much
is missing, programs or communication by CITNOVA are better known. We need to
reach more citizens but CITNOVA is on that road. The number of citizens interested in
improving state conditions has grown, it is important to support these ideas” (PI4,
2019).
“I think that small businesses and restaurants can do more, there is no waste care on
the way they are collected. New initiatives like me without a straw or me without a
bag are reasonable attempts, but they do not cover the root problem, there is a need
for collaboration of actors” (G16, 2019).
For this dimension we find no link between markets and science (PI6, 2019) due to lack of promotion of
initiatives, other interviewees comment on the effort of public institutions but state the need to increase
incentives (PS14, 2019), education (PS9, 2019), diffusion (PS7, 2019) and collaboration (I3, 2019) with
academia (G16, 2019) and public institutions (PI4, 2019).
Industry
Industry is defined as actors and activities regarding SWM technologies and practices corresponding to
formal and informal social constructs, which legitimize and enable but can also constrain actions,
interactions and connections between actors (Geels, 2002; Franzeskaki, 2009). By the use of this
dimension on the MLP, several positive and negative links were identified.

No link with dimension:
“Waste collection is collected for the municipality and we have checks every month.
Waste comes from homes, but also commercial and special collection (such as
schools, this at no cost to the municipality, is part of the contract” (PS9, 2019).
“It is important that these interested people stay in the state and generate a group of
people who can make a change. Regulations do not help to improve practices or
bring new solutions, nowadays I do not see programs of collaboration between
citizens and companies related with solid waste. Communication is there but with a
lack of hard data or information useful for citizens” (PI4, 2019).
Positive link with the dimension:

48

“We collaborate with companies, need to be more, there are some companies
interested. We work with Socialab, CITNOVA through networking with companies in
this environment (PS14, 2019).
“There is a contract with TECMED that is responsible for collecting the garbage. If
they see something during their route or require support for certain large waste, the
municipality is notified to take care of it. There are many cases of incidents because
people take out their waste with glasses and other dangerous materials inside the
garbage bags” (G17, 2019).
“We currently have a contract with a foreign company called TECMED, they are
specifically responsible for the collection of waste and put in the landfill. Currently
there is no collaboration to generate knowledge and best practices. There are special
groups to treat special waste, although more is needed due to demand” (G16, 2019).
“Industries and large companies must set an example. Waste is very toxic, these
practices can be reflected at home. There is a lack of collaboration to have real
actions to these problems” (PI5, 2019).
“It is a difficult issue, many actors take action on the matter, what I perceive is that
people really do nothing with their waste (the most they sell) in addition to not
having the legal bases, currently “pepenadores” and informal collectors take care of
the residual but without the best practices” (PS13, 2019).
The non-existence of a link between industry (PS9, 2019) and science (PI4, 2019) has a negative influence
on the implementation of better practices, such as sorting activities, inclusion of new technologies for a
better treatment of waste, or even on initiatives such as “Transforma Hidalgo” which can be a platform
for innovations. The need for a positive link of technology with other dimensions (G16, 2019), (PS13, 2019)
can bring knowledge and new practices (G17, 2019), (PS14, 2019) to the SWM by the creation of new
solutions for solid waste treatment (PI5, 2019).
Policy
As De Haan (2011) describes, policy is the combination of policies, laws, regulation and directives
regarding in this case to SWM in the city. This with the objective to influence and standardize practices.
Positive link with the dimension:
“There is a reduction of the use of plastics because of "Yo sin bolsa” and yo sin
popote" regulations and informal practices” (I1, 2019).
“With the new regulation of Yo sin bolsa and yo sin popote. We notice a reduction of
consumption (I2, 2019)”.
“There is no regulation for waste separation, this combined with little investment
results in poor practices and no impact on people. I saw some resistance from
institutions due to little information (PI6, 2019)”.
Negative link with the dimension:
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“There are no policies related to garbage separation, it is necessary to attack the
entire problem. Everything ends in the same place, people do not take the time to
separate something that ends together. There is a need to take action, the
regulations are not complete and there is a need to take action on the issue of either
the government or the companies involved (PI5, 2019).
“There are few initiatives, this reduces the scope of action for citizens (PS9, 2019).
“There are no initiatives that contemplate the problem of garbage in general, I
believe that practices can improve with the separation of waste. Although companies
and the municipality are required, citizens must be first. For the responsible care of
their garbage separation, the government could support initiatives that are more
complete related to solid waste” (PS13, 2019).
The policy dimension has a negative link with interviewees from industry and technology (PS13, 2019),
finance and some markets (PS9, 2019) and culture (PI5, 2019) actors due to a lack of active participation.
At the same time, other markets (PI6, 2019) and culture (I2, 2019) interviewees (I1, 2019) see as positive
the link with policy based on the initiatives that public institutions such as SEMARNATH are proposing.
Technology
In order to identify the different link between other dimensions, technology is described as technological
innovations used in SWM practices.

Positive link with the dimension:
“I believe that the technologies are there, they need to be applied in real cases where
problems and possible solutions interact to improve practices and include citizens”
(PS14, 2019).
“We rely on the contract with the municipality and focus on delimited activities.
Economic interests enter, if we do programs or initiatives it can affect us in the future
due to the payment of garbage (in terms of collection of kilos of garbage). Companies
such as the bottling machine collect recycled plastic for new bottles” (PS10, 2019).
“Currently there are no new technologies or spaces such as recycling plants or
incinerators. There has been an improvement with the use of GPS to monitor trucks
and optimize routes. We have trucks of larger volumes, this to collect what the routes
together. After this transfer point is taken to the landfill. It is what we count as
technology and infrastructure. Although we don't really create or apply new
technologies” (PS9, 2019).
“The only technology available at the moment is the production of electricity through
biogas. Electricity is generated with biogas, the leachate from the landfill is used by
another company. The rest is just separation and processes to keep the filling in
normal conditions” (G17, 2019).
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“Focused on the use of new technologies, there is the production of electricity from
the leachate of the landfill, in addition to that there are no other practices. The
pepenadores separate and sell, this is done in the landfill to reduce trash. Although
the conditions are not the best and end up mixing garbage from different
backgrounds” (G16, 2019)
“There are technologies and initiatives. These are complex and there are no
companies doing them, there is a great need for such companies” (PI5, 2019).
Negative link with the dimension:
“In our case, we apply these technologies more focused on energy and water.
Technologies had been applied more to water care and sustainable energy
production. We have collaboration with some start-ups, but they are in a pilot phase,
personally, I think we are lacking some initiatives” (PI4, 2019).
“Innovations exist but do not apply, there is a gap between interested companies or
the creation of these and the deal with the municipality” (PI6, 2019).
Negative links between some public sector actors are represented as low level of knowledge (PI4, 2019)
low level of innovation and low access to them (PI6, 2019). Positive collaboration with industry provides
better practices such as GPS location of trucks for logistics (PS9, 2019) and an electric plant (G17, 2019),
(G16, 2019) close to the Landfill (PS10, 2019). The creation of local solutions are raising and can be
translated to solutions at a city level (PS14, 2019), (PI5, 2019).
Spatial aspects
During the research spatial aspects related to SWM practices are identified as containers or collection
points. But also, aspects related to current spatial conditions or practices at Pachuca city, during the
interviews.

Positive link with the dimension:
“There is a lack of spatial aspects related with solid waste (containers), but
SEMARNATH incentive workshops for communities focused on Yo sin popote and Yo
sin bolsa. Workshops are for citizens and volunteers, these activities help people to
develop skills such as the creation of recycled plastic bags and other products, and
the signatures of commitments in municipalities” (PS8, 2019).
“Within the city, TECMED collects garbage in the street, there are no containers and
people are asked to take out their garbage at specific times. This is to reduce garbage
in the streets and that there is no waste in public areas” (G16, 2019).
“What we have seen is that by the regulations like “Yo sin popote o yo sin bolsa”
some companies have begun to have PET containers although it is not the only
garbage flow in the city, the way to collect garbage in houses creates collection
problems and interests of formal and informal collectors“ (PS13, 2019).
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Negative link with the dimension:
“Missing initiatives in the city, creating more tangible options for people. Raise
awareness and educate people through the public spaces we all use” (PI6, 2019).
“Lack of collection points and people's awareness. Many times, because of this, public
spaces are dirty and in poor care, it is the responsibility of all of us and not only of the
people who do the cleaning in parks and streets” (PS14, 2019).
“Lack of joint work and best practices as collection points. The municipality really
does not care about collection points in the city. The garbage is put out of the house
and the municipality collects it. It's hard to find collection points (like containers) in
the city” (PS7, 2019).
Based on the fact that the municipality controls activities at the city (PS14, 2019), a negative link can be
seen (PS7, 2019). Other public institutions such as SEMARNATH have no collaboration with any initiative
in the area (PI6, 2019). Strong link with the industry provides good practices by TECMED and the constant
improvement of collection routes (G16, 2019). The creation of new initiatives made by SEMARNATH (PS8,
2019) creates a common ground for actors to prevent waste and improve house and office practices
(PS13, 2019), this positive link between spatial aspects and citizens can affect collaboration between
formal and informal collectors.
Finance
Finance is described as several initiatives for funding or incentive sustainable or circular practices at SWM.
During the research, different opinions were identified for the stakeholders, there is a negative link
between funding and incentives with markets, technology and sciences, showing lack of investment.
Other interviewees comment about the last year initiatives at state and local level, showing a positive link
with other dimensions such as culture, market and technology.
Positive link with the dimension:
“I don't know any support for citizens either from the government or state institutions
such as SEMARNATH (PI5, 2019).
Negative link with the dimension:
“We work by contract with the municipality, but there are no incentives for the
citizens (PS9, 2019).
“During my research I did not find financial support for citizens or initiatives that
encourage these practices. SEMARNATH gives some support in advising and
evaluating the current situation in your company, although these processes are new
and have only been implemented this year (PI6, 2019).
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“As municipal service we do not have incentives for people, we only work with
TECMED for a contract made by the team in charge for a period of 3 years (G17,
2019).
“We do not have any kind of incentive for citizens, although the collection is paid and
with a contract by the municipality (G16, 2019).
“On the part of the government, there are no incentives for these practices,
company’s advice is given, but it is a slow process. In addition, they are not
considered to be initiatives implemented in the area by the government (PS13, 2019).
During the research, different opinions were identified amongst the stakeholders. There is a negative link
between funding and incentives for citizens (G16, 2019), (PS9, 2019), markets (PS13, 2019), technology
(G17, 2019) and sciences showing lack of investment (PI6, 2019). Other interviewees comment about the
last year initiatives at state and local level, showing a positive link with other dimensions such as culture,
market and technology (PI5, 2019).

4.1.3. The Solid waste Management (SWM) Niche level
CITNOVA as innovation institute collaborates with Harvard University and citizens in order to bring
innovation in the region. The use of new technologies is a vital element of this initiative, there is an area
of opportunity that can be used in the solid waste sector “Transforma, 2019”. According to sthis program,
Hidalgo innovation ecosystem is in an early expansion, due to urban growth more services and needs need
to be covered. Based on the sustainability index, the state innovation and sustainable ecosystems are
growing and can be represented as an initial phase through urbanization, this growth can be compared
with rural areas in European countries according to Sanchez (2019).
“There is support but still short, mix of entrepreneurship and see if projects are
available. That can be used later in collaboration with other institutions. We as
CITNOVA do not have clear incentives. Nor that I know from the government.
Complexity with other stakeholders makes it hard to develop, several interests make
it hard to have medium- and long-term projects” (PI4, 2019).
“The technologies are available; the important thing is to be able to adapt them to
the needs of the people. We work with 3D printing but we see an opportunity in PET
of plastic bottles. I believe that this type of initiative could be consolidated with other
waste flows. The interest of the people plays a crucial role, this helps to a better
inclusion of these innovations” (PS13, 2019).
“On the part of the master's degree we have initiated different activities such as
teams to sort, collection centers and some civil associations such as “Airosa en
Movimiento” (PI6, 2019).
As part of this initiative, Astro Mx is a technology company based on circularity and 3D printing. The use
of circularity helps to identify and separate flows of waste, in order to recycle, reuse and cascade materials
through internal processes (PI4, 2019). Astro Mx recycles PET and other conventional plastics in
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households in order to transform it to filaments, raw material used for 3D printers to create prototypes
(PS13, 2019). The objective of combining technologies is to apply circularity in material usage and
extension of lifetime of plastics. Also, other initiatives such as Polilactics based on machinery for recycling
plastics and citizen initiatives are taking place (PI6, 2019).

4.2. SWM Context of Participatory Processes in Pachuca
Based on SWM activities and the participation of citizens, the understanding of current practices and ways
to switch to a more circular system are discussed in the following chapter. Resulting from the analysis of
interviews, several observations are described based on the conceptual framework used for this research.

4.2.1. Federal, State and Municipality regulations on SWM
At the beginning of the governmental period of the leading party of the state or municipality, planning
and strategic programs are delivered to show initiatives for the upcoming years (Hidalgo State, 2016). For
the period starting in 2017, the strategic objectives were:
-

The incorporation of science, technology and innovation. Increase the efficiency, access and
transparency by the development of knowledge, technology and innovations that contributes to
the digitalization of the state government and municipalities.

-

Inclusive economic progress. Contribute to an inclusive economic growth, that reduces inequality
in income for Hidalgo citizens and warrantee an economic benefit.

-

Dynamic and innovative economic growth. Contribute to a generation of a dynamic and
innovative economic context to increase the capacity to attract investments to the city.

-

Social and integral development. Incentivize human development and inclusiveness for all
citizens by the creation of policies that provide an integrated development to communities and
families.

-

Sustainable development based on equality. Economic, social and environmental actions that
benefit all actors involved. Infrastructure in city services and strengthen monitoring systems to
develop sustainable infrastructure. Promotion of education on basic principles and practices for
sustainable development and the incentive of research in environmental topics.

These strategies were applied during these periods at a state level. On a local level, the municipality of
Pachuca also has main objectives for this period related to solid waste. According to the UN study,
Pachuca, some strategies applied were:
-

Solid waste. Waste management design projects for the sustainable and economic reuse of all
types of residues (solids and liquids) and cities.
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-

Citizen participation. Promote in the legislation and in the planning and decision-making
processes on urban development the corresponding participation of citizens and their
organizations, which add resources and offer more comprehensive and long-term visions and city
planning. This is reflected and greater citizen involvement and public affairs, electoral processes
and planning.

-

Economic growth. Promote economic activities and the municipality with emphasis on the more
formal employment and higher productivity, production conditions and its metropolitan and / or
regional environment

-

Education. Link vocations and productive capacities of the city with educational improvement
programs, focusing on literacy projects and campaigns, job training, professional and technical
training, and the creation of inclusive educational initiatives for society.

-

Public space. Similarly, prioritize and expand urban policies, recovery and improvement of open
public spaces that reduce intensifying recreational, sports and cultural activities, and significantly
improve the quality of the environment and local life.

-

Social inclusion. Prioritize policies and projects that support social inclusion, the reduction of
inequality and poverty and human settlements that have problems of overcrowding,
unsustainable housing, some service and the general conditions for insured housing conditions
and development constraints by its inadequate location in relation to the city.

SEMARNAT created several regulations in 2018 for the use of plastics in Hidalgo, one of them is the ban
of plastic bags and straws. These initiatives bring other issues into the table. By the application of new
regulations, citizens are becoming more aware about the current situation in the state and the urgency of
the transition to circular practices. This institution controls spaces and resources on the state, due to the
growing need of space for solid waste; SEMARNAT is looking for new alternatives for the management of
solid waste.

4.3. Characterization of Citizen Participation in SWM divided per MLP
dimension
Question nine to sixteen help in identifying several links in every dimension and the type of citizen
participation. According to the results, all dimensions are in the second level of participation: Tokenism.
For the culture and finance dimension, participation was close to Non-Level participation because of the
lack of collaboration between actors. Also, a lack of initiatives and activities focussed on curing and
recovering the current state, an example is the creation of initiatives such as “yo sin popote” and “yo sin
bolsa” that try to help with the current plastics problem by helping to reduce impact in the region. Science
is also represented as Tokenism with ten out of seventeen interviews reflecting that citizen participation
is based on passive participation, that can be described as advice and symbolic effort from citizens in this
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dimension. Other dimensions such as markets, industry, policy, technology and spatial aspects get eleven
out of seventeen interviews for the second level. Tokenism is identified for these dimensions due to
activities and initiatives that inform and educate citizens, in this case related to SWM and practices. The
passive participation on these dimensions is represented as a symbolic effort from public and private
institutions to solve the problem, also seen as advice, lacking power in decision making for citizens (see
table 15).
Table 15 THE 17 INTERVIEWS BASED ON CITIZEN PARTICIPATION LEVELS
MLP categories

Participation ladder in Solid Waste Management (SWM)
Non-participation

Interviews per dimension

Cure, recover, help
Indicators:

Sub-codes

Tokenism

Citizen Power

Educate, Inform, hear
and heard, lack of power
intake decision, passive
participation,
no
followthrough,
advise,
symbolic effort.

Negotiate,
engage,
delegation o power,
majority of decisionmaking
seats,
full
managerial power.

Formal sector, informal
sector, students

Culture

Perception, beliefs, values,
8
ethics, interests, preferences

9

0

CITNOVA, TECMED

Science

Knowledge, techniques, skills,
7
procedures, social capital

10

0

Cuarto Creativo

Markets

Demands, Wants and needs,
behaviour

6

11

0

SEMARNATH, Pachuca
Repesentative

Industry

Actors, links between actors,
organisations,
associations, 6
government

11

0

Policy

Urban
Planning
policy,
regulations, directives, laes,
6
standard practices, contractual
forms

11

0

Astro Mx, Pololactics

Technology

Technology, tools, methods,
6
circularity, new technologies

11

0

Transforma program
Harvard University

Finance

Investment, funding

8

9

0

Municipality services

Spatial

spatial aspects, climate

6

11

0

SEMARNATH

Table 15 shows the results of citizens participation as “Tokenism” for SWM in Pachuca. Steps 3 and 4 are
related to “tokenism” that allow the citizens to hear and to have a voice: (3) Informing and (4)
Consideration. When powerholders offer citizens total extent of participation, citizens may indeed hear
and be heard. Under these conditions, citizens lack the power to ensure that their views will be noticed
by the powerful. Step (5) Placation is an upper level of tokenism, where the powerholders retain the right
to decide.
Tokenism is understood as the practice of making only a symbolic effort for a specific initiative in order to
give the appearance of change (Arnstein, 1969). Several comments related to citizen participation reflect
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a majority on tokenism perception of interviewees, different comments can show the close gap between
non-participation and tokenism (table 12).
Culture – Tokenism
During the interviews, “tokenism” level is identified in culture, this means that citizens on this dimension
are allowed to hear and to have a voice. Citizens lack the power to guarantee that their views will be
noticed by the main actors related with SWM.
Public institutions such as SEMARNATH and Municipality Services inform citizens, let them hear and be
heard, but there is no follow through. The initiatives are derived from advice and a symbolic effort from
institutions in charge.
“I believe that citizens are not aware of use and how to treat garbage at home”
(PS14, 2019).
“People lack culture, they really only collect. We do not have practices or
infrastructure for a better collection service. Many of our employees were already in
the garbage business since before the company arrived in this period of government
in the municipality” (PS9, 2019).
“It is difficult for citizens to have access to information, they are not really part of
decision-making and improvements in the way of dealing with waste” (PI4, 2019).
“They are reflected in garbage collection practices in homes and businesses, I believe
that people are not aware or really do not know what happens with this waste. Little
care with the bags, pepenadores opening bags before the collection and little
coordination of the organisms are reflected in the few initiatives or interest on the
part of the citizenship” (PI6, 2019).
“There is a lack of programs and misinformation on the responsibility of the waste we
do. There are talks in elementary schools but more must be done” (G17, 2019).
“I consider that more waste separation programs are needed, it is being education
programs related with sorting, although it is necessary to reach citizens in general.
There are some initiatives but a lack of organization and the support is limited” (G16,
2019).
“Lack of ethics, we need responsible people at home to separate responsibly” (PI5,
2019).
“Taking care of your practices with waste, I see that many people are not interested.
Separation is an issue that must be addressed, but also the way we throw our
garbage. From things that can cut collectors to toxic materials such as batteries or
waste that can cut the people who collect them” (PS13, 2019).
Based on the results, the creation of initiatives are not having a response for the citizens. Some
interviewees have sorting practices and homes, but regulations reduce the capacity of citizens to sort and
recycle materials. As PS13 (2019) expresses, citizens do not pay attention to solid waste flows and the way
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they dump it. This affects practices from the collection company and slows the process of sorting at the
landfill due to bad habits at houses and offices as PI6 (2019) expresses during interview.
Science – Tokenism
For the second dimension, “Tokenism” level is identified. Science plays an important role in order to bring
new solutions and technologies into experimental phases that can be translated into innovative solutions
in the future, unfortunately, there is no interest to bring new solutions. Is seen that citizens know about
institutions related to Science such as CITNOVA or education institutions, but clear information and
tangible solutions are lacking in this area. This lack of knowledge and collaboration of citizens in science
is reflected by the lack of involvement from informal collectors and poor practices at houses and offices.
Public institutions lack a coherent and constant planning of information flow that allow citizens to be
informed and have power in decision making. Citizens on science dimension lack the power to guarantee
that their views will be noticed by Municipality services and SEMARNATH.
Some initiatives are addressed by SEMARNATH, such as “yo sin bolsa” and “yo sin popote” but there is no
follow-through based on research and best practices at SWM. Most of these initiatives are used to advise
and have a symbolic effort for citizens but does not cover the entire problem of solid waste.
“There are some proposals, but collaboration is necessary. Those are not issues that a
single individual or company can meet” (PS14, 2019).
“Collaboration with SEMARNATH is representative, there is no follow up. Little
communication, there is no efficient line of communication in social networks by
SEMARNATH with citizens and companies” (PS7, 2019).
“There are no programs, there are more workshops that teach them to do some other
things. It is necessary to contemplate other types of garbage that is not only plastic.
The initiative started to raise awareness, and people participated a lot. Although the
citizens themselves consider that it is not only plastic but other waste already as
organic or toxic waste (PS8, 2019).
We do not have support focused on these issues, although there are initiatives
focused on science and technology that can serve as a platform. These programs can
shape projects or ideas, structure them in order to continue developing initiatives for
the state” (PI4, 2019).
“There are initiatives of CITNOVA or CONACYT, although it serves to monitor the
projects does not allow them to take the next leap and consolidate the projects” (PI6,
2019).
“The garbage collection service is done by a company (TECMED), there are no
programs or initiatives from the municipality. The contract only covers the collection
of waste, this leads to a lack of attention to citizens and needs focused on these
issues” (G16, 2019).
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“It is interesting to see that other informal collectors, usually people that clean the
streets collect plastics, cardboard or metals to generate income for them” (G16,
2019).
Market – Tokenism
For market dimension, the level identified is “Tokenism”, this represents an active voice from citizens,
allowing them to hear and to have a voice. Business lack the power to indorse their views and participation
is based on clear regulations made from the institutions in charge of SWM practices such as Municipal
services and SEMARNATH.
Based on this dimension, participation is reduced to advise and symbolic efforts with initiatives such as
“Yo sin bolsa” and “yo sin popote”, these activities do not cover the entire problem and reduce citizens
participation by the creation of initiatives without citizens' opinion. It is important to provide education
and inform people in order to bring circular solutions to common businesses and offices.
“Directly work with Socialab and CITNOVA although it is not necessary to meet the
market demand. Restaurants and small businesses have a great impact and are not
considered” (PS14, 2019).
“As companies begin to have initiatives with plastics, although most people are
poorly informed. There are places in the city where the conditions are deplorable and
with little information, these areas are the most marginalized and that are most
affected” (I15, 2019).
“SEMARNATH has many strict guidelines for this treatment, in other places such as
Mineral de la Reforma work without pepenadores, the government has specific
employees in the area of separation and recycling. This material is sold and reduces
the environmental impact of waste. SEMARNATH has many strict guidelines for the
treatment, closing opportunities for externals to be part of solid waste treatment”
(PI6, 2019).
“People seek to collect and sell materials such as cardboard, paper, metal or plastic,
although most of the time it is not enough to generate income, some people make it
complementary to their jobs” (G16, 2019).
Results reflect the lack of communication and power from citizens in SWM topics, initiatives such as “Yo
sin bolsa” and “Yo sin popote” have a positive impact in citizens and businesses but does not let citizens
to be part of the decision-making processes (PI6, 2019). These initiatives do not take into account people's
needs, and events and interactions are made from SEMARNATH in order to present these initiatives as a
symbolic effort. A slow response from public institutions makes a sustainable transition difficult due to a
lack of education and interaction with citizens. Some businesses have been changing their practices based
on plastic banned regulations, but the solutions are still not the best solutions for this solid waste
treatment problem” (PS14, 2019). Some businesses are shifting to styrofoam or other types of packaging
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that still have a negative environmental impact and most of the time end up in rivers or the landfill mixed
with organic waste, making it hard to recycle or circulate resources.
Industry – Tokenism
During the interviews, “Tokenism” level is identified in culture, this means that citizens on this dimension
are allowed to hear and to have a voice. Citizens lack the power to guarantee that their views will be
noticed by the main actors related with SWM.
Public institutions such as SEMARNATH and Municipality Services inform, letting citizens hear and be
heard, but there is no follow through. The initiatives are a symbolic effort from institutions in charge.
“I believe that there is a lack of collaboration of the main actors, this hinders and
stops the improvement in practices and regulations in the system” (PS14, 2019).
“A good example of comparison is the collaboration we have with Hermosillo. In
Hermosillo there is a processing plant, a transfer plant and a recycling plant. This
after several years of joint work, the government is also investing in these initiatives”
(PS9, 2019).
“No activities incentives related to solid waste. I believe separation would be a good
start. People need to have knowledge of the subject and be aware of environmental
damage. They would be medium and long-term changes” (PI4, 2019).
During the analysis, industry dimensions show clear connections with Pachuca municipality and formal
collectors. At the same time, it is clear that SWM system based on TECMED practices is not having the
right impact, causing problems with citizens and informal collectors (PS14, 2019). Poor communication,
interaction with citizens, and a lack of clear regulations related with practices and responsibilities for all
actors make it hard to find common ground for negotiations in order to improve current practices and
conditions at Huixmi Landfill (PI4, 2019). TECMED has other recycling plants in Mexico. The Hermosillo
plant is an example of good practices and the improvement of municipal services by recycling process for
solid waste (PS9,2019). Nowadays SWM is not considering citizens reducing contribution and limited their
participation to a passive collaboration.
Policy – Tokenism
During the interviews, “Tokenism” level is identify for Policy, this level represent the creation of
regulations based on interest of public institutions and the lack of collaboration and active participation
from citizens related to SWM, as PS11 (2019) mention during the interviews there is a lack of complete
initiatives that covers all solid waste flows instead of just plastics. These initiatives are made from public
institutions and imposed on citizens, even if these activities have a positive impact does not reflect the
current need on the city or demands from citizens related with scheduled times for picking up waste or
separation practices at houses and offices.
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“I believe that the regulations are good, these initiatives for the reduction of use are
excellent. Although it is important to see that materials such as plastic are very
useful, what we need is to change the type of consumption. In places like CDMX the
change is seen a lot, they already have regulations for separation making a
significant change” (PS14, 2019).
“Lack of regulations, if we want to carry out activities in the municipality, the
municipal government must take the initiative, due to contract issues we cannot
implement prevention practices” (PS11, 2019).
“Yo sin bolsa and yo sin popote are the two initiatives that have come out in the
state, although we still need to communicate with people and consider other waste
and not just plastic. Municipalities have few resources so new initiatives are difficult
to implement and support regulations” (PS9, 2019).
Policy dimension reflects the creation of initiatives based on current SWM practices such as Huixmi Landfill
and no sorting activities at home or offices. The lack of interaction with citizens reduces their participation
to just advise and a symbolic effort from institutions in charge. During results, interviewees show their
positive perception related with initiatives such as “Yo sin bolsa” and “Yo sin popote” (PS9, 2019), but also
reflect the lack of education from citizens related to solid waste practices and a passive participation based
on house and offices practices. A poor interaction with TECMED and the municipality makes it hard to
cover the demands of the city, during the interview PS14 (2019), reflect on the problems related with
contracts and solid waste practices imposed from the municipality.
Technology – Tokenism
For the sixth dimension, the level of participation was “Tokenism”. The results on technology dimension
reflect a passive participation from citizens due to lack of opportunities and investment campaigns in
Pachuca. Citizens do not have the capacity to be involved in these topics and the poor accessibility to
literature of the region make it hard to have people to be informed. Technologies are ready to apply, but
people with skills and expertise in this topic have a passive participation and are not considered in current
solutions for the city (PS14, 2019).
“The technologies are there, it is important to apply them and that other interested
actors contribute to this issue, it is not only technology, but the people involved.
Educate people in the state, who know what is done in other parts of the world”
(PS14, 2019).
“Lack of trucks and routes improvement. There are no points that trucks can pass,
points that people can use for collection. When people take out before the waste and
the same animals break the bags. Lack of initiatives by the municipality” (I3, 2019).
“The recycled by pepenadores goes to Mexico city, pepenadores separate, collect and
sell either to small businesses around the landfill or directly to CDMX. But nothing is
done in Pachuca, that reduces revenue. Collaborative support should be made by the
media with SEMARNATH” (G17, 2019).
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A non-inclusive technology dimension reduces citizens’ capabilities to make a change in SWM. Some
solutions are found in their regions such as CDMX (I3, 2019), due to the lack of infrastructure and
innovations in logistics, waste treatment or sorting practices (G17, 2019). Based on interviews, tokenism
level in technologies represent a lack of collaboration between stakeholders that can be reflected on poor
collaboration from citizens and passive participation at houses and offices.
Spatial aspects – Tokenism
During interviews, spatial aspects were labelled by “tokenism”. The second level of participation
represents a passive participation from citizens in common areas around the city (PS11, 2019). Spatial
aspects reflect a lack of collaboration between institutions and the needs of the people. There are
initiatives and services regarding solid waste collection in public areas, but there is a lack of special
elements that make it easier to collect waste in the city. A lack of infrastructure such as containers and
sorting bins in public areas make it hard for citizens to play an active role on SWM (PI5, 2019).
“I think that new companies like ours should cover these issues, there is a great
opportunity to help with waste reduction. For this, collaboration with public
institutions is important” (PS14, 2019).
“I have entrepreneur friends who are working to reduce human impact in the
environment. From the food sector with the use of toppers in restaurants to
workshops for the production of natural or organic products” (PS8, 2019).
“Not as far as I know, informal collectors sort aluminium, paper, bottles and
cardboard. But not citizens, these people are dedicated to putting these materials
together” (PS11, 2019).
“I don't know, as far as I know they don't have one. There are no containers for waste
in public spaces, this may affect people's behaviour and the way to deal with waste”
(PI5, 2019).
Citizen participation on this dimension lets the population be heard and to have a voice, but there is no
power delegation to citizens in order to cover real need related to SWM and current practices at houses
and offices. A lack of collaboration between private sector and public institutions makes interaction
between new companies and services with citizens hard (PS14, PS8. 2019). There is no followthrough to
citizens initiatives, and public institutions reduce their activities in advising and make a symbolic effort.
Finance – Tokenism
For the finance dimension, “Tokenism” level is identified. Citizens lack the power to guarantee that their
views will be noticed by the main actors related with SWM (G17, 2019).
Public institutions such as CITNOVA and education institutions, let citizens be heard, but there is no follow
up. This means that citizens on this dimension have a passive participation, the initiatives are focused to
advise and a symbolic effort from institutions in charge (PS14, 2019). Citizens on this dimension do not
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receive any financial support to change their consumption and sorting habits (PS10, 2019), (G17, 2019),
also there is not specific funding from public institutions related to the creation of new solutions for SWM
(PI6, 2019).
“They help you with project advice and monitoring, although it is not as visible. It
takes time and I consider more diffusion important” (PS14, 2019).
“What is collected by pepenadores is to sell, either to large companies or small
companies that sell them in CDMX” (PS10, 2019).
“Either informal or formal collectors do not receive any support or incentive (G17,
2019).
“What is collected from the sale of the materials, I don't know of any financial
support to improve practices” (PI6, 2019).
“As citizens definitely not, maybe other actors could bring new initiatives. As a
company, we have advice from CITNOVA, but these initiatives need to be considered
by the governments” (PS13,2019)
Based on the interview, citizens do not have clear support and funding provided from public and education
institutions. A lack of collaboration of public and education institutions affect the way citizens contribute
to this topic and reduce their involvement to passive participation. There is support and advice from these
institutions but there are no clear communication channels or follow through new initiatives and citizen
activities (PS13,2019).
As figure 19 shows, the average participation per interview was on the second level of participation
(Tokenism), the table represents the connection between dimensions and the level of citizen
participation. Strong links between science and technology influence markets as an example of positive
interaction, by the identification of the link between Policy and Industry, lack of participation can be seen
in the table. As a representation of negative interaction, the link between finance with the public sector
reduces the opportunities for new practices and businesses to take place.
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ACCORDING TO INTERVIEWS
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Figure 19 REPRESENTS THE LEVEL OF PARTICIPATION AVERAGE OF ALL THE DIMENSIONS PER INTERVIEWEE
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The figure below represents the SWM system in Pachuca, based on a linear system that ends up in the
Landfill. Every part of the chain represents a key activity during collection and sorting of waste after it is
dumped by citizens. A lack of collection points makes the creation of routes and efficient schedules for
trucks complicated. Just a few initiatives take place in the city in order to reduce waste, also informal
collectors are affecting formal collectors’ practices by reducing the available of recyclable materials at the
landfill.

Waste generation for entire
city (business, houses,
industry). Mix waste (organic
and inorganic.

Citizens take
waste outside in
houses and
business

Informal collectors sort
waste to collect plastics,
cardboard and aluminium
cans. Materials are sell to
recycling companies with
warehouses in Mexico city.

Collection. Different
routes around the city
allow to pick up the
waste at least 2 times
per week in every zone
of the city..

Landfill. Waste is
collected in the landfill.
Formal collectors sort it
and sell materials to
companies in Mexico
City.

Figure 20 REPRESENT THE LINEAR SYSTEM ON SWM AT PACHUCA CITY

From the results of this research can be concluded that citizen participation at house and offices practices
are strongly linked. In the case of Pachuca, citizens are passively participating. A change in this level of
participation has a big impact on the whole SWM system, and therefore points out the importance of
citizens in the SWM system. This is similar to the case of Cotacachi (Madera, 2015), where it is also found
that low participation of citizens has a big impact on the SWM system. If these citizens are included better,
they can play an important role in reducing the amount of waste produced.

4.4. Characterization of SWM Process in Pachuca
After products are used by citizens, waste is taken out in bags and containers to the streets in order to be
picked up by TECMED trucks. Before this happens, informal collectors sort waste and recover recyclable
materials in order to sell it (figure 21).

Figure 21 INFORMAL COLLECTOR AT PACHUCA CITY STREETS
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Figure 21 INFORMAL COLLECTOR AT PACHUCA CITY STREETS

TECMED is in charge of collecting and depositing urban solid waste from Pachuca municipality households
to Huixmi Landfill, several routes (confidential data from TECMED) are used in order to cover the seven
areas of Pachuca. The use of thirty trucks and the 6 days scheduled per week (with 3 different routes per
day) are tracked and registered by the company, giving them the opportunity to improve the system and
routes. During the interviews with TECMED and the municipality services, good relations and collaboration
were shown; this effective communication creates a fast response to daily inconveniences during
company activities. Municipal communities Nopalcalco and Huixmi are related to the waste collection
before TECMED-municipality collaboration are still being considered. Making harder the centralization of
collection of waste in the city and reducing the accuracy of TECMED systems to identify better routes and
waste collection flows (TECMED, 2019). Municipality pays for collection services at Huixmi Landfill, but
problems related to the landfill design and use, spatial planning of dumping zones and current
infrastructure (surpassing overcapacity), do not consider. The creation of new initiatives related to sorting
and waste treatment can improve work conditions for people in this industry. Other city waste flows such
as hospital residuals, construction waste and tires are dumped by the private sector who have used the
items and require special transportation. This leaves an open source of waste that there is no track of. At
the end of the chain we have people sorting the waste, that as is mentioned in the last chapter, Hidalgo
does not have regulations related to waste (interview MSP, 2019). In the landfill the waste is weighed at
the entrance and delivered at the top of the collection point, where formal collectors sort waste and
extract resources and materials to sell them, the rest of the waste stays on top of the landfill and is covered
with gravel. The mixed waste arrives into the landfill and is sorted by a group of people, teams that work
on top of the landfill are collecting and sorting waste in order to earn money out of the resources found
during daily picking. It is essential to say the hygiene conditions are not considered and protection during
working hours is minimal as you can see in figure 22.
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Figure 22 WASTE SEPARATION CONDITIONS FOR PEOPLE WORKING IN HUIXMI LANDFILL

After the waste has been dumped, a group of 180 people (most of them from Huixmi community) separate
and sort bags full of mixed waste. At Huixmi Landfill, working conditions are deplorable. During my visit,
a lack of hygiene and limited protection for the workers was seen. These groups of people work as a
community in which every member has their own schedule based on their needs and other activities, the
income from the recycled materials collected in the landfill are owned by the person who picks it, sorts it
and sells it (figure 23 and 24). Around the landfill, about 15 companies related to recycling are involved;
all of them are in charge of cleaning and collecting the waste in significant amounts, the materials are sold
to companies in Mexico City at a low price.

Figure 23 WASTE AFTER SEPARATION AND COLLECTION ON TOP OF LANDFILL
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Figure 24 SEPARATION PROCESS ON TOP OF LANDFILL

Huixmi Landfill is at the end phase of operations, during the last years closed areas for dumping the waste
were re-opened in order to cover the demand of waste flows coming into the Landfill. The current
situation is still stable but passes already the capacity allowed; the need for new solutions in a short term
push the government to bring new solutions. The creation of circular economies fits in the objective of
the state and ONU 2030 goals, by the prevention of waste and recycling of materials in urban areas. In the
upcoming years, several regulations such as sort of waste in households and offices of waste can be
implemented in order to create the right environment for a sustainable transition. Due to landfill
infrastructure, it is necessary to consider other technical solutions and new locations in order to reduce
waste and increase circularity of materials.

4.5. Circularity in Pachuca
Table 16 shows the results of the circular indicators from the seventeen interviews. This table was used
to derive the conclusions described until the table.
The results show a misunderstanding of circular concepts by the interviewees, less than half of the
interviewees extend the life of material by sharing and maintaining materials before it goes to waste.
Related to the collection, ten out of seventeen interviewees sort at home or office. Some sorting and
collection is made by informal collectors, they collect waste from households and main streets, these
materials are sold by these informal actors (PS8, 2019). Interviewees that sort home waste, collect
different streams such as cardboard, newspapers and plastics (PS10, 2019). Related to maintaining some
practices were identified during interviews, thirteen interviewees extend the life of products by multiple
use; an example is the usage of several applications of one usage products such as paper, metals and
plastic.
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Table 16 FINAL RESULTS OF THE 17 INTERVIEWS BASED ON CIRCULAR CONCEPTS

Circularity

Interviews
1 I1
2 I2
3 I3
4 PÎ4
5 PI5
6 PI6
7 PS7
8 PS8
9 PS9
10 PS10
11 PS11
12 G12
13 PS13
14 PS14
15 I15
16 G16
17 G17

Formal sector
Informal sector
Citizen - Student
CITNOVA
Academic expert
Academic expert
Cuarto Creativo
Cuarto Creativo
TECMED
TECMED
TECMED
SEMARNATH
Astro Mx
Polilactics
Transforma program
Harvard University
Municipality services
Municipality services

Share
Culture
Culture
Culture
Science
Science
Science
Markets
Markets
Industry
Industry
Industry
Policy
Technology
Technology
Finance
Spatial
Spatial

0
0
0
0
0
1
1
1
0
0
0
0
1
1
1
0
0

Collection Mantain Reuse Refurbish Recycle
1
1
1
1
0
1
1
1
1
0
1
1
0
0
0
1
1
1
0
0
0
0
1
0
0
1
1
1
1
0
1
1
1
0
0
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
0
0
0
1
1
1
1
1
1
1
1
1
1
0
0

1
1
1

1
1
1

0
0
0

0
0
0

Also, by the reuse of these materials other products are made such as toys, handcrafts and accessories.
Related to the concept of refurbish, twelve of the interviewees do not practice it. The extension of a
second life of a product was not visible during the interviews; at the same time, the term of recycling is
misunderstood. During the interviews some interviewees use the term of recycling for the action of share,
collect and reuse, this lack of understanding can affect practices at the city (PS9, 2019). Some initiatives
such as Polilactics, Astro Mx and other start-ups bring new solutions for recycling that can be applied on
a bigger scale in order to include citizens (PI4, 2019).
“It is essential to play with public spaces; I don't see the government paying attention
to this issue. This reduces interaction with people and is limited to few particular
actions in neighbourhoods or communities” (PS8, 2019).
“Starting with the collection issue, it's something alarming. We cannot do anything,
no opinion or initiatives, we just collect and transport the garbage” (PS10, 2019).
“It is more the lack of awareness and communication with people. The economic
issue affects due to the few resources, as a company we seek to negotiate support
and collaborations although it becomes complex when you bring pepenadores
(informal collectors) to the table (around 500 families) these interests hinder the
negotiations, since when talking about large volumes it is profitable to collect waste
for later sale” (PS9, 2019).
“A lack of technologies and collaboration. There is no infrastructure or trucks
necessary for separation. There are also no collection points, this causes problems
when collecting it. There are funds at the national level for the communities, but in
the end to have the support takes very long, this reduces people from getting the
implementation of their ideas” (PI4, 2019).
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The quotes from the interviews confirm the misunderstanding of circular concepts by interviewees.

4.5.1. Opportunities of circularity in SWM
Based on the last phase of the questionnaire and open questions due to the conditions of Huixmi Landfill,
some initiatives need to be developed in the upcoming years. Innovations can be used to solve several
issues in an inclusive way for citizens. The use of new technologies and procedures can improve the quality
of recycled materials and reduce the environmental impact. During the interviews some initiatives related
to circularity of materials, mainly plastics, electronics and cardboard were addressed, these initiatives are
made by the private sector in order to use these streams as raw materials. The creation of business models
based on waste are mainly in Mexico city, in the last years SEMARNATH and other institutions such as
CITNOVA started working with companies in order to close cycles and bring materials into the system
again, either in the same product like plastics bottles or raw materials for other industries.
“I think the technologies are there, there are very intelligent and capable people
setting the guidelines for this type of problem. I do not see the problem in
technologies and sciences, it is the human and our poor practices with waste” (PI5,
2019).
“A need for more recycling companies related to any waste. The reduction of plastics
can be seen, but it brings other problems such as unicel and other types of single-use
plastics that are still waste. There are no technologies applied in order to reduce it”
(PS13, 2019).
The current situation of citizen participation reduces the capacity of technologies to be applied but can
be an essential element for a sustainable transition related to SWM (PI5, 2019). The use of innovations
either in the recycling process but also services can provide new ways to treat solid waste on a small scale
and bring awareness to new generations (PS13, 2019). There is a strong link between science and
technology; activities like “Transforma Hidalgo '' can change this scenario by the creation of sustainable
projects that can attract foreign investment (La Silla Rota, 2019). These innovations can be reflected in
better practices at markets and industry. Based on the interviews results, there is a need to educate
citizens and take them into account for decision making, based on the interviews most of the interviews
do not sort or collect waste due to poor practices from TECMED that just mixed all waste; other activities
related with collection are taking place in the city but there is a lack of communication and information
access to citizens, reducing efficiency of initiatives and concrete results. The identification of problems
during SWM can address improvements on the supply chain and the application of new techniques in
order to reduce waste and increase the recycling of materials into the city system.
Introducing new actors with environmental solutions into the existing system can make the bigger actors,
the actors supporting the current system, become more involved on the way towards sustainability. With

70

the support from bigger actors and the resources they have access to, the growth and applicability of
environmental solutions from new actors can be accelerated (Geels, 2011). Therefore, collaboration
between niche innovators and main actors of the SWM system in Pachuca is necessary in order to bring a
change, as results from this research.
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5. Discussion: Circularity by Citizen Participation in SWM
The previous chapter presented the results of the research. In chapter four, the results were analysed and
discussed. First, an overview of the most critical insights of citizens’ participation is given. Second, in
various sub-chapters, the results of the interviews are discussed in light of the theoretical framework. The
last part of this chapter will answer the central question of the research. The study aims to analyse citizens'
participation for an inclusive transition towards a circular SWM in Pachuca city and to analyse the ways
citizens can have benefits from solid waste. During the study, the first sub question addressed the role of
citizen participation in the Pachuca decision-making process (participatory process), chapter 5.1 discusses
this role to find the link between actors in the SWM. The second sub question refers to citizen participation
in SWM; chapter 5.2 describes the participatory process of citizens in SWM by the application of MLP
dimensions and the level of citizen participation in Pachuca city. The next chapter of this section (5.3)
refers to the inclusion of citizens in the SWM by the use of circularity and innovation. These initiatives can
represent a window of opportunity for stakeholders to improve the SWM supply chain and the
environmental impact on the region (section 5.4). The last chapter (5.5) provides an answer to the main
research question of the study, the effect of citizens’ participation towards an inclusive and circular SWM
in Pachuca.

5.1. The meaning of Citizen Participation at SWM in Pachuca
As said before, the level of citizen participation impacts the SWM. The power of citizens as active participants in the
system is explained by Pretty (1995), as new solutions need good levels of participation to become more dominant.

A level of tokenism was defined during the research, based on interviews and results citizen participation
can be identified as the second level of participation (PS9, 2019), (PS9, 2019).
“Some people think about what comes together in the colonies. On the part of the
citizens we do not really see an improvement in separation, in the end everything
goes to the landfill. It depends a lot on interests, this affects a good negotiation
between stakeholders, such as the municipality, TECMED and neighbourhoods” (PS9,
2019).
“As a company we can push to improve practices. Although this creates conflicts and
it is challenging to maintain proper control. The pressure has given good and bad
results, although in the downtown area there is a better collaboration. To do here is
education, and people lend themselves to doing so. They are not used to it, there had
been no one to tell them not to throw it there, or do not do this. We try to raise
awareness, this happens when we see them although it depends on the home area of
the city” (PS9, 2019).
In practice, the use of the six dimensions addressed by Geels (2011), presents difficulties to be linked. Two
other sizes complement the regime. The first dimension is the physical aspect based on Naes and Vogel
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(2012), the second dimension is finance based on Ter Horst (2016) and uses the concept of finance as
incentives and funding of investment provided from several actors. The MLP theory of the socio-technical
regime did not mention these two dimensions (Geels, 2002; Geels, 2011). During this research, the
addition of these dimensions seemed to be beneficial for the integration of citizens at SWM in Pachuca.
To identify the level of participation of citizens, the Ladder of Participation is used (Arnstein, 1969). Nonparticipation, Tokenism, and Citizen Power level were identified for citizens participation in SWM. The use
of the eight dimensions of the MLP help to identify citizen participation in different aspects of the SWM
regime during interviews, difficulties related to the comments and the links between sizes have been
described in the previous chapter. The use of codes and links between MLP dimensions and participation
help to find the linkage between dimension and actors; by the identification of the level of participation
better practices related to SWM can be applied.
Lack of interaction of actors. Some of the most representative results are the negative link that the
industry and municipality have, this is reflected in poor sorting practices at the city and a lack of combined
initiatives to improve solid waste practices at home and businesses. This negative relation is most of it
due to contract regulations and financial interest. Also, a lack of citizens' participation can be addressed
by passive involvement during the creation of rules and solutions; most of the initiatives are based on
informing and educating people.
There are no regulations for sorting practices. The lack of laws related to sorting of waste at households
and business reduce the field of action for citizens; citizens are influenced by these initiatives reducing
their participation and materials recycled in Pachuca city.
Lack of sorting culture with citizens. Based on the interviews, the majority of interviewees see culture as
a problem since small practices cannot be achieved at homes and offices. There is a need for education
on the treatment of waste and proper habits to reduce environmental impact. These activities can start
by not throwing glass and metals that can be dangerous and also the separation of simple streams such
as plastics bottles, batteries or paper.
Formal and informal practices in the city. Informal collectors are essential for collecting and reducing
waste in the city, these are groups of people that are not registered to having a collaboration with the
government. This makes it hard for formal collectors at the landfill to earn an income since most of the
materials are already sorted. Constant problems between the collection company and informal collectors
take place in different parts of the city, mainly in the city center. A need for regulations and dialogue
between all the actors address the problems and interests of each stakeholder.
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Markets and industry practices. Initiatives such as “yo sin popote” (me without straw) and “yo sin bolsa”
(me without plastic bag) bring a change of mindset of people by the shift in daily habits at home and
businesses. Other examples are the use of banana leaves, textile bags, and biodegradable packages to
reduce plastic usage. The problem with these initiatives is the poor coordination and communication of
public institutions and municipality, starting only two years ago the use of social media started to increase
citizen participation and brought better communication channels that people are now using.
Lack of investment and infrastructure. There is no incentive for citizens for better practices related to
solid waste; people that collect waste streams such as plastics and cardboard can sell it. The lack of
regulations and infrastructure make the transition hard; people do not see the reason to change habits.
By the creation of collaboration of stakeholders, different incentives can be made for citizens to change
practices and perceptions of solid waste.

5.1.1. Level of Participation Performed by Citizens at SWM
During the research, different theories were faced. Results show that interviewees tend to see tokenism
participation in which citizens are informed and presented passive participation. The initiatives made from
SEMARNATH and municipality are for citizens to hear and be heard but citizens lack the power of decision.
Interview results show that even programs from those institutions are having more success, the efforts
are not enough for the significant demand of Pachuca city, in the last two years, the use of social media
increases the interaction with citizens and opens new channels of communication. In most cases,
campaigns are used to advise citizens and provide them with skills that they can use such as the
manufacturing of recycled plastic packages into new bags. These initiatives can be seen as symbolic
efforts, that are useful and have an impact but does not cover the entire problem of solid waste
“There are no regulations, although it has been seen that people are not interested. It
was tried before by the municipality and people did not change their habits. Better
awareness strategies should be implemented in collaboration with SEMARNATH and
other institutions” (G16, 2019).
“On the part of the master's degree we have initiated different activities such as
teams to sort, collection centers and some civil associations such as “Airosa en
Movimiento”. Although, on the other hand, the pepenadores complain about the
decrease in materials that they can collect. Municipality wants to have ZERO WASTE
initiatives” (PI6, 2019).
“I know some entrepreneurs related to cigarette waste or creating machines for
recycling. SEMARNATH also has some campaigns but not in depth, I believe that
people need education and more platforms where there is a real dialogue with people
and their needs. There are public hearings, although it has a more social background
than attention to this type of problem” (PS13, 2019).
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People seem willing to change practices but agree that the regulations do not help in this transition; better
sorting waste regulations can be applied to separate organic and inorganic or collect other streams of
waste to recycle them. Poor practices at homes and businesses make it hard to see that a transition can
come from the citizens themselves (G16, 2019). Public institutions need to be the lead for initiatives and
provide the right infrastructure (PI6, 2019). By collaborating with the public sector better solutions can be
applied (PS13, 2019). The use of innovation can be a disruptive tool that can approach the problem in
different ways, the need for education can support it by the introduction of technologies to change the
mindset of citizens but also help in the transition to a more circular system.

5.1.2. Theory Versus Practice: Citizen Participation by Circularity
This section addresses the connection between the MLP and the citizen participation of Pachuca city,
current conditions of SWM, and a potential sustainable transition towards a more inclusive SWM is
discussed. The link between the three levels of the MLP (Niche, Regime, and Landscape) represents how
sustainable development could take place, as is described in figure 20. The three-levels have been
contextualized to the Pachuca city case study in the results chapter. As a result, it can be said that the
current situation at the SWM is dominated and led by the municipality of Pachuca. The regime level in
Pachuca requires citizen collaboration in terms of collection and sorting practices at households and
offices. After waste is placed at the entrances of the households and businesses, the waste is taken by
TECMED to the final destination at Huixmi Landfill. Before the waste is picked for then several routes,
informal collectors open bags and sort some resources. These initiatives are independent and do not have
any regulation (illegal-not coordinated); these activities affect formal collectors and the landfill and make
the collection for TECMED hard.
Even if the main responsibility of solid waste in the city is the municipality, other actors are also involved
in the processes. Reflected to the MLP dimensions and the degrees of participation that citizens perform
at SWM, a low level of citizens' participation was identified (Arnstein, 1969; Geels, 2011). The link between
public institutions, the private sector, government, and individuals were addressed in the results chapter.
However, different initiatives are occurring outside the regime level and are taking place at a niche level.
The various activities performed by actors at these levels can be summarized in four specific elements.
The first is the incorporation of informal collectors into SWM; some materials such as plastics and
cardboard are sorted before TECMED collects waste to get a profit by selling it. The second is sorting
practices at home and offices related to sorting and compost of organic waste. The third is related to
initiatives such as “Transforma Hidalgo” and the projects supported by these initiatives, several examples
are expressed in the interviews such as plastic recycling, recycling equipment, educational initiatives from
NGO and treatment of other waste streams such as cigarette butts. The last activity is related to the way
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people deal with waste at home and offices and the interaction with informal collectors and other
stakeholders such as SEMARNATH and private sector.
It was identified that citizens' participation at all the dimensions is represented as passive, with a focus on
advice and inform people. It is crucial to strengthen networks between actors to get more inclusive and
replicable solutions to include people in this process. Activities at the Niche and Regime level are
influenced by elements that conform to the Landscape level of Pachuca city context, the four elements
are the global trends of recycling practices at SWM, informal collectors before the collection of waste.
New state regulations such as "Yo sin bolsa" and "yo sin popote" initiatives and the current situation in
Huixmi Landfill. Concerning the niche level, the existence of existing solutions for waste based on recycling
and sort of waste is something that the municipality cannot affect but support. Small scale initiatives are
growing due to the need to recover materials and get an income for citizens. The idea of collecting, sorting,
and selling recyclable solid waste is growing in the city. Then solutions and new actors can attract more
citizens and improve practices at Pachuca SWM, niche technologies can support a sustainable transition
as a tool to process materials and educate citizens. Based on the control of waste flows in the city by the
municipality and their collaboration with TECMED at the regime level, these actors reduce the capacity of
recycling and sorting practices by the collection of just one stream and the delivery of waste at the Landfill.
Global initiatives such as the UN 2030 Goals, better practices related to solid waste and the current
situation of the Landfill associated with capacity and new initiatives from the citizens and public
institutions, are changing the way SWM is developed in Pachuca city. Other actors related to big volumes
of solid waste in the city are taking part of the process and can bring new addition to the research. It is
necessary to identify them and find the links between them to move to a sustainable transition to circular
economies. Based on the MLP, a sustainable transition needs a destabilization of the current (SWM)
regime in order to incorporate niche innovations. This destabilization can be caused by the influence of
landscape elements. Figure 26 shows the process and elements in the three MLP levels, based on the
theoretical framework and figure 4in the introduction chapter (Geels, 2011). Figure 25 explains how the
sustainable transition in SWM can take place and includes the findings of the Pachuca case in each part of
the illustration.
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Figure 25 SUSTAINABLE TRANSITIONS IN THE PACHUCA SWM CONTEXT (ADAPTED FROM GEELS 2011)

The main findings during the research are described based on practices at house and offices, the
interviews reflect several behaviours by the main stakeholders at SWM.
Poor awareness with citizens related to waste. The results show that people do not have sorting practices
at home, in some cases collectors get hurt with residuals in the garbage bags. Some practices that for
some interviewees were “common sense” are not a general practice in households and businesses.

77

Bad practices at households and businesses. Initiatives from SEMARNATH are increasing, but a lack of
communication and misinformation make it hard to get solutions at a city level.
No understanding of circular concepts. Results show that concepts related to circularity are not well
understood, confusion between recycling and collect, reuse and maintain make it hard to identify in a
more detailed way, practices at households.
New practices for SWM. Even regulations such as “Yo sin bolsa” and “yo sin popote” are having a positive
impact on the way citizens deal with one use plastics, there is a lack of inclusive solutions that involve
citizens in the decision making.
Impact of Landfill and surroundings: It is known for the public and private sector that Huixmi Landfill can
represent a health problem. There is a capacity shortage in the last few years due to full capacity at the
different areas where solid waste was dumped. Public institutions such as SEMARNATH see the reopening
of Huixmi Landfill as a risk to health and negative environmental impact on the soil and surrounding
communities close to the Landfill. It is important to consider other options for solid waste coming from
Pachuca city.
Related to the Landfill area, the creation of initiatives related to circular economies and the recycling of
resources out of solid waste can change the ways formal collectors treat waste at Huixmi Landfill. This
change can be represented as a transition to a transfer point that can help to sort waste and send it to
companies interested in processing these streams of waste. By implementing a transfer point, formal
collectors can still have power in decisions in the region and increase income by having better practices
of sorting.
Due to Huixmi Landfill conditions, several actions need to be studied and evaluated in order to change
current practices at Huixmi Landfill. Since every dumping area in the Landfill is full, the possibility to reopen other zones in the landfill would be a short-term solution. Evaluating solutions in collaboration with
other Municipalities can be a strong long-term solution that can reduce the environmental impact and
help to improve recycling practices. Some options that are close to Pachuca city are Mineral de la
Reforma, Apan, Santiago Tulantepec in Hidalgo State or, Tecamac in Mexico State. Also, a bigger plan in
combination with surrounding Municipalities can bring the chance to create a Metropolitan Landfill with
a Transfer point for Pachuca and surroundings. Collaborating with new companies and the application of
new systems and technologies can increase the amount of waste that can be recycled.
As Geels (2002) mentions, the connection between dimensions is elemental to create the right conditions
for a sustainable transition fostered by innovations. During the research, some no interactions were
identified between dimensions. A lack of participation from the informal sector can be reflected in the
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poor participation on initiatives and research made by governments and public institutions, also the
connection between local business and industries in the region and science is lacking. A “No interaction”
between markets, science and industry make it hard to measure the impact of solid waste and translate
it to better practices at houses and businesses. The lack of collaboration between all the dimensions
affects the participatory process and reduces citizen participation.

5.2. Pachuca´s Potential Circular Transition, window of opportunity for
innovations
It has been found that the current system is not likely to change to a sustainable system without financial
changes (Geels, 2011). Therefore, it is important for citizens to be stimulated with incentives, to change
culture and habits. This is confirmed by the results of this research, where at the MLP niche level,
innovations are described by Geels (2011), in three different stages. The first described as expectations
and/or visions, the second is the building of social networks and the third is learning and articulation
processes. The first stage is about the attraction of funding and attention-related to niche innovations
related to SWM and provide guidance. Momentum aligns with landscape elements to create the right
environment to succeed with initiatives and attract attention.
The second phase is related to the build of the social network, which is based on the increase in actors'
involvement and development of resources. In Pachuca, SWM practices are under contract with TECMED
company, but other companies have innovations that are applied at a small scale or pilot phase. Current
practices at households and offices are based on current regulations and no separation practices by
TECMED; informal and formal collectors provide new solutions to citizens that start with circular practices
such as sharing, collecting and reusing waste. This network is initiated but without follow up due to lack
of collaboration between actors of the different group of types of stakeholders (Public institutions, Private
sector, Government and Individuals). The third phase based on learning and articulation processes is hard
to identify due to lack of information and initial phases of companies related to solid waste at a local level.
The current situation of Pachuca SWM is located in the second phase of innovations, several
improvements are being made to create firm bases for innovative solutions that can create an inclusive
and sustainable transition to a more circular SWM. The niche of innovations can bring solutions to
recycling problems at a local level. "Transforma program" provides citizens with tools to increase
participation. Collaboration between these initiatives can be used as educational and recreational
activities to create inclusive sorting practices to increase the circular economy. The innovations boost by
initiatives such as the "Transforma program" and other activities of CITNOVA and SEMARNATH at a Niche
Level can take advantage of the window of opportunity to increase citizen participation at SWM.
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On the way towards the goal of a transition towards a circular and sustainable system, it is mainly about interactions
(Næss & Vogel, 2012). In this case between dimensions, circularity and citizen participation. This matches with the
use of the MLP for assessing the citizen participation in SWM. Opportunities related to circular solid waste

practices and inclusive SWM are addressed:
Improvement in sorting and recycling. There is a window of opportunity for new technologies in order to
bring solutions related to recycling waste, initiatives such as “Transforma Hidalgo” can bring new solutions
to problems in the city.
Local and international investment. The idea to bring innovation and create technological solutions need
to be strengthened by citizens. The creation of circular economies can increase economic growth by
employment and local production.
Linear to circular. The use of disruptive technologies can help to create awareness and include citizens
into solid waste practices; active participation from citizens can increase the number of recycling
materials. At the same time, these innovations can create circular economies that have economic benefits
for the citizens. The future of cities is dependent on resources, the environmental impact, and
dependency on raw materials push to new circular innovations in the supply chain.
Networking. Collaboration between interested parties is vital to create networking, knowledge sharing
and business opportunities to show capabilities of these technologies. There is a struggle due to a shortage
of knowledge and application of technology in the sector.
Development of new initiatives. Pilot projects in the construction sector are still in its infancy. The
application in real-life projects provides feedback and brings solutions to improve the system.
Recycling of materials. Recycled materials application can boost circularity and reduce environmental
impact. Future research related to these applications must be done in order to bring circular solutions in
Pachuca city, and reduce environmental impact. Combination of new technological innovations and local
stakeholders can bring local solutions to regional problems.
New business models. The application of design and modularity can bring another step to the supply
chain. The interest of several actors is the key to scale technologies. By the implementation of sustainable
solutions like “Yo sin popote” is pushing the government to bring solutions to the problem. Citizen
participation can speed the growth and provide circular solutions.
Interest and investment. House and business practices make the transition to a circular economy hard.
Circular economies can add value to recycled materials by the closing of cycles, reducing material
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extraction and environmental impact. Recycling materials can bring a new market in the city, by including
citizens and business.

5.3. Possible bias in execution of the research
Interviews and interviewees. Coding is a subjective process; interviews are coded according to the
interpretation of the researcher. Different codes can be linked to another person’s interpretation. A better
approach involves more people doing the coding of interviews independently, but due to lack of time and
resources, this could not be achieved for this research. During the coding process, it was a challenge due
to an overlap between the eight categories. Despite each dimension definition, several comments from
interviewees have an overlap. Some examples are citizen practices at home and offices and the close
connection with markets, also the link between markets and industry based on the recycling practices and
the actors involved. The overlap made it difficult to code some dimensions according to the scheme and
make coding dependant on my interpretation of interviews. In order to solve this problem, I use the same
code of similar experiences related to different interviews. Acknowledging that these experiences can be
linked to multiple codes.
Personal bias. Although precautions were taken, and objectivity was seen as important, previously
established connections between the interviewer and the interviewees might have influenced the
objectivity of the results in some cases.

5.4. Answer to the Research Question
The research question stated in section 1.2 is; “What is the impact of citizen participation towards an
inclusive and circular solid waste management in Pachuca?”. To be able to eventually integrate active
citizen participation in SWM, some conditions were addressed in this chapter. Elements such as education
at the participation level and links between dimensions are described in order to stimulate interactions
and collaborations among actors. Based on the results, there are circumstances that create a window of
opportunity for innovations to be recognized and made use of in order to increase citizen participation in
SWM at the regime level of the MLP. Interviews reflect a reduced awareness of solid waste practices at
households and offices, these are linked with the lack of regulations related to solid waste in Pachuca city.
The current situation related to policy's impact in collaborations between industry and markets, practices
are based on regulations that are reflected in daily SWM activities. Poor investment and lack of resources
from the municipality reduce the range of coverage for the municipal services related to solid waste, the
main activities are based on the contract with TECMED and maintenance units in main streets and parks.
A need for education is addressed by several interviewees, initiatives from CITNOVA such as “Transforma
Hidalgo'' increase knowledge and participation of citizens by the creation of technologies that can solve
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local issues. Innovations related to the circular economies such as Astro Mx and Polilactics can be linked
with markets and industry, strong collaboration based on education-related to circular concepts can
increase citizens' awareness and active participation.
Niche innovations can be used at different scales of the supply chain related with SWM, the use of
technologies as an introduction to better practices can shape habits related with solid waste that can
translate it in better identification of waste streams, opportunities for innovations, better collaboration
between actors and an increase of recycling rates.
New practices can benefit citizens, but other groups such as formal collectors get affected by these
practices. There is a need to explore new solutions to the location of waste, this can represent an
opportunity for the actors in charge of these decisions to bring the infrastructure needed to have this
sustainable transition to a more circular SWM in Pachuca.
Huixmi Landfill is affecting the region by the creation of informal dumping sites and an uncontrolled flow
of waste streams that end up in the surrounding areas of the Landfill. This is because of a lack of space
and unwillingness from the Landfill and Municipality to collaborate in order to create safe places to collect
and sort waste. The lack of sorting practices at the Landfill reflects the poor sorting practices at homes
and offices. Short term planning from Municipality in collaboration with formal collectors and regulations
that do now bring holistic solutions can be to blame. An example is “Yo sin bolsa” and “Yo sin popote”
initiatives that banned the plastic usage but do not prevent or reduce other streams such as organic waste
or toxic streams of schools and hospitals.
The current situation of the landfill and a need for regulations related to sorting is a complex problem that
stakeholders refuse to talk about directly; some initiatives are made and improve the current situation
but do not cover the entire problem of solid waste. The integration of active citizens' participation would
contribute to better collaboration between actors and more circular practices in order to reduce waste.
Furthermore, citizens are interested in solid waste practices and willing to change habits at households
and offices. Links between actors in SWM should be strengthened to build a network in order to provide
the right information and tools to citizens for a sustainable transition to a more circular system.
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6. Conclusions and Recommendations
The conclusions of this research show that niches are crucial for a sustainable and social transitions
towards a more sustainable SWM. Examples of niches could be local projects and networking at an early
stage of development in order to bring knowledge and better tools for citizens. A research on niche
management supports this by stating that strong niches can be the basis for a widespread change (Schot
& Geels, 2008). Therefore, niche innovations are a point of focus when looking into changing the current
SWM of Pachuca.
The following section will describe the conclusions that can be drawn from this research. This is followed
by a set of recommendations for improving the collaboration between stakeholders, in order to increase
citizen participation in the near future in Pachuca, Hidalgo.

6.1. Conclusions
There is no doubt that actors related to SWM are working and collaborating together to control the
current situation in Pachuca. The engagement of the citizens to change their practices is low. By not having
sorting regulations or practices at houses and offices, a common feeling of mistrust arises in the main
actors of SWM. Negative links between dimensions and a passive participation of citizens show a lack of
interest in this topic and a slow response to this problem in the city. Nowadays, citizen participation in
SWM is experiencing a momentum fostered by the current situation of the Landfill related to solid waste
collection practices and the current municipal administration. Current actors interviewed for this research
reach an awareness level related to solid waste treatment practices and the negative impact on the
environment and the city. This allows the system to have a basis for a sustainable transition in SWM,
based on health, educational and technology matters. The application of circular economy at the SWM
system can create a common ground for citizens and actors to participate in the process of collection and
sorting. Through this interaction, better practices and regulations can be applied in order to increase
citizen participation and circularity with solid waste in Pachuca. Several activities can be implemented in
order to have a sustainable transition and increase citizen participation:
Roles of actors in SWM. There is a strong connection between actors, leading at the different dimensions
of the MLP at the Regime level, most of these links are positive as they are represented in the results. On
the other hand, multiple negative connections are encountered between policies and the lack of
collaboration with actors related to science and industry. Also, other negative links are described in the
result part such as spatial aspects with technology, science and markets and finance with culture science,
industry, and technology. During the research, also no- links were found, examples such as science and
the lack of application in markets and a lack of financial resources from the municipality with markets.
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Informal collectors lack collaboration and understanding of science applied in SWM for better practices in
solid waste collection.
Citizen participation in SWM. The results show that the collaboration of citizens in the SWM is at the
second level: Tokenism participation based on hearing and be heard, advise and inform citizens about
current initiatives and courses that provide citizens with skills. For a better inclusion of circular practices,
citizen participation seems elemental to create local solutions that involve better sorting practices at
households and offices, also stronger interaction of industry and markets with citizens can increase
recycling and materials recovery.
Misunderstanding of circular concepts. During the interview results were hard to interpret due to a lack
of knowledge related to circular elements such as maintenance, reuse, and recycling, citizens can
participate by sorting of waste at home and collaboration with markets and industry in order to close the
cycles. The public and private sectors need to take responsibility for these processes and provide citizens
with knowledge and education related to SWM.
Lack of awareness and poor practices at houses and businesses. The need for more collaboration
between industry and markets can increase the possibility of citizens to have active participation by the
creation of circular economies citizens can get the benefit from better practices such as collection and
reuse of materials.
Education on solid waste. As is shown in the results chapter, education is an element that covers several
dimensions and represents the link between them. The need for better communication channels with
citizens can create awareness and better practices at households and offices. By an active participation,
other dimensions such as industry, policies, and markets can adapt technologies and infrastructure in
order to create better spatial elements to increase circularity. The objective is to reduce waste by the help
of citizens and circular economies, transfer linear systems into a more circular system.
Need for new regulations and infrastructure related to SWM. There is a lack of infrastructure due to the
full capacity of the Huixmi Landfill. The need for better practices in SWM can lead to new regulations,
processes and locations such as recycling plants in order to reduce negative environmental impact. The
issues need to have an impact on the collaboration and links between actors such as science, industry,
markets, technology, and citizens to meet common interests and give the bases for a sustainable
transition.
Landfill solutions. Based on the fact that the Landfill is full and was reopened in 2018, a new space is
needed, as well as better and fast solutions for the current condition at Huixmi Landfill. Several options
could be:
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-

Reopening of Huixmi Landfill can be a short-term solution but has risks for health of formal
collectors and negative environmental impact on surrounding communities.

-

A transition to a Transfer point as a station with the purpose of collect and sort waste, to send it
to interested companies in the form of recycled materials out of solid waste.

-

Other options can be to evaluate the possibility to send the waste to other Landfills close to
Pachuca such as Mineral de la Reforma, Apan, Santiago Tulantepec in Hidalgo State or, Tecamac
at Mexico State.

-

Collaborative solutions with close Municipalities can be a long-term solution that reduces the
environmental impact in the Huixmi region and brings better practices related to recycling. A
Landfill for several municipalities in the region can be the option. This would mean to create a
Metropolitan Landfill with a Transfer Point in order to have a better control of solid waste in the
region and a close collaboration between citizens, public and private sector involved in SWM.

Identification and monitoring of waste streams. The use of circular concepts can change passive citizen
participation to an active one. The use of circular concepts can lead to a more inclusive SWM by the
collaboration between all actors and citizens. The use of innovation can be an incentive to this practice
and provide institutions with better tools to educate and include citizens in a participatory process of
SWM in Pachuca.
Window of opportunity for innovations. Future research related to recycled materials for solid waste
needs to be done before full implementation in real-life cases. Evaluation of origin and condition is
essential in order to add cleaning processes to take out contaminants, in order to reduce waste after
recycling. The use of innovation can reduce the amount of waste by improving waste streams. The use of
innovations allows SWM to improve the current condition in Pachuca and create circular solutions for an
inclusive system to citizens.
Investment for SWM practices. Lack of access to incentives and economical support for citizens. Finance
has a negative impact on citizens' participation, the lack of incentives and economic support from public
institutions or the public sector and new initiatives is reflected on a poor collaboration between actors
and independent campaigns from actors interested in SWM and better practices.

6.2. Recommendations
The recommendations in this section focus on improving the collaboration between stakeholders in order
to increase citizen participation. The use of technology and innovation can enhance education and
facilitate a sustainable transition toward a more inclusive SWM.
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Active citizen role in SWM practices. There is a need to change the mindset of citizens and provide them
with knowledge and education in order to increase their participation, to pass from a passive to an active
participation. Collaborations between government, public and private sectors can provide the right
scenario for citizens to be part of the decision making and discussion of better initiatives related to the
SWM.
Networking and stakeholders. The incorporation of more stakeholders related to SWM in order to map
location and promote collaboration with citizens and informal collectors. Increase of sorting is important
to identify precise current practices at home and companies related to recycling or collection of resources.
The need for collaboration and clear practices for each actor, makes space for the creation of networking,
a platform that can bring discussion, opportunities, businesses, and new relationships between
consumers, micro-entrepreneurs, citizens and companies where the core value is to share, rent, lend, or
swap goods.
Discussion and communication. The creation of a vision and expectation that would point to an inclusive
SWM regime. New regulations or initiatives by the public sector should be developed. Regulations related
to sorting can provide better conditions for the city by an active participation of citizens; the creation of
a legal frame strength the bases for better SWM.
Transition to a circular system. Lack of education relates to solid waste practices and circular concepts at
homes and businesses. The creation of educational programs and events in order to increase circular
practices at home can be used to cover the problem at a local level. By providing citizens with knowledge
and tools, materials and resources can be recycled and bring benefits to citizens, industry and markets.
Strong collaboration. Collaboration between entrepreneurs, markets and industry should be supported.
Space of debate can play a conciliatory role in order to align the interest of different stakeholders related
to solid waste and circularity. A key element is circular concepts due to environmental impact and
reduction of raw materials, the combination of technologies such as 3D printing and recycling initiatives
can increase reuse of materials in the city. Initiatives and networking between social actors and citizens
bring solutions to a bigger scale. Identify pollutants in different waste streams in order to add the required
cleaning processes before processing. Test and improve solutions (by using local materials), to reduce
logistics costs and environmental impact.
Application of new technologies. The development of specialized technologies can create new
opportunities for citizens and the interaction with the environment. These specialized technologies could
be building incinerators for waste and using recycled material for 3D printing, amongst others. The
application of these innovations in real case solutions can provide solutions to projects, reducing negative
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impacts in the environment. This brings citizens to be part of the window of opportunities related to new
solid waste practices.
Niche innovations. Innovations as an inclusive tool for knowledge creation and awareness. Further
research on recycled materials applied in new materials is required. The evaluation of solid waste related
to quality parameters after usage can increase circularity and provide market solutions. Collaboration
with business and industry in order to improve current solutions for waste treatment and material usage
after recycling. The application of innovations can boost development and circularity in Pachuca by the
application of circular design principles. It is important to incentivize these activities by the development
of pilot projects and the application of recycled solutions in combination with other technologies and
stakeholders to bring circularity into the city.
Education. Creation of education platforms related to solid waste as well as to environment and
awareness. Technologies and innovation development can provide citizens with better tools to improve
circularity and reduce waste. Circularity can extend the lifetime of some elements. Education and
technological future applications are vital to increase awareness of contractors. Create new solutions for
cascading, recovery, and recycling (upscaling): using local materials and recycling resources can bring
benefits for citizens.
More incentives and foreign investment. State initiatives can be a platform for citizens to bring solutions
and collaborate with the government and the private sector.
Local solutions to cover the problem. Solutions at the neighbourhood scale. The creation of sorting and
collection solutions at the neighbourhood level can reduce waste mix and provide clean sources after
collection and sorting.
Circular economies. The use of circular economy concepts can be used as tools to increase awareness,
close loops in waste and increase economic benefits for citizens. The creation of business models out of
this principle can bring sustainable solutions that can have social, environmental, and economic benefits
for Pachuca citizens. Some improvements with circularity can be applied in order to reduce waste,
recovery of resources and an inclusive transition from a linear to a more circular system for solid waste.
Local start-ups and companies can be an important stakeholder to speed the transition and provide more
circular solutions to recycle materials in Pachuca city.
New SWM infrastructure. The dialogue for a new location of solid waste can bring initiatives that do not
have a negative impact on the environment. Several solutions such as recycling plants, collection and
sorting points or incinerators can be evaluated in order to satisfy city and regional needs. This can be
combined with new technologies and innovations that can be applied to SWM. At Huixmi Landfill it is not
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possible to dump more waste, based on the visit at Huixmi and interviews with people in charge of the
system; the best solution is to close this area and look for new locations for a new landfill. The area of
Huixmi cannot be used in the upcoming years due to safety conditions and because of recent waste still
dumped in the area. In the future it can be used as a park and space for recreational purposes, like has
been done with the Diemerpark in Amsterdam, The Netherlands (Gemeente Amsterdam, n.d.).
The need of Pachuca to deposit the daily waste production can be covered by the use of other Landfills,
the closest one to Pachuca is the one located in Mineral de la Reforma, that has a transfer area in which
waste can be sorted before it goes to the zone used to dumped waste. This solution seems to be the most
convenient one on the short-term due to the distance and current conditions of the Huixmi Landfill. It is
also important to consider solutions at a bigger scale and consider other municipalities in order to create
a Metropolitan Landfill that can cover solid waste practices for the upcoming years based on economic
and demographic growth in the region.
An inclusive system in which citizens take part in the negotiations and have an active vote can bring
environmental solutions to Pachuca city, innovations can be used for a sustainable transition. Public and
private institutions need to create circular solutions in order to make these practices profitable. The
recommendations mentioned can help the actors involved in the SWM of Pachuca to get insights into the
options available for short- and long-term solutions and future development. The close cooperation with
citizens can provide insight of practices at houses and offices, giving the opportunity to create an inclusive
SWM in Pachuca.
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Annexes
Annex 1 Interview content
The questions where slightly adjusted to the type of interviewee according to the position,
context and activity that he/she does. This is the basic list of question used when conducting the
open-ended interviews.
Questions asked to each people from the stakeholders:
MLP Dimensions
1- How does culture influence participation of citizens related to SWM? (Such as SWM or pollution).
2- How does science influence participation of citizens related to SWM? (Such as circular economy or clean
energies).
3- How does markets influence participation of citizens related to SWM? (Urban city needs such as
services or security).
4- How does industry influence participation of citizens related to SWM? (Transparency and
communication).
5- How does policies influence participation of citizens related to SWM? (Such as SWM or plastics).
6- How does technology influence participation of citizens related to SWM? (Such recycling plants or
incinerators, innovations).
7- How does physical aspects influence participation of citizens related to SWM? (Such as the cost of
services and accessibility of them).
8- How does finance influence participation of citizens related to SWM? (Such as dumping areas, collection
points, use of land for SWM).
SWM Citizen Participation Levels
9- How citizens are using participation in daily activities? How can participation be addressed in SWM?
Culture
10- Do programs related to solid waste exist in the municipality or state? Do you consider them as
potential solutions to boost participation? Science
11- Do you know about the existence of the activities that citizens or public institutions perform? Markets
12- Can these activities be integrated to the current citizen participation practices? SWM industry
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13- Does the municipality and related institutions address the solid waste management issue? And, should
these practices be supported and fostered by new regulations? Policy
14- What are the (technical) problems that Pachuca has in the SWM regard? What are the current
technologies applied? Do citizens have access to them? Technology
15- Do you know about the existence of the activities that citizens or public institutions perform? If so,
can you mention where? And, do you consider them as potential solutions to the current
solid waste management problems? Physical aspects
16- Does citizens receive any support from the government or institutions related with SWM practices?
(Such as recycling, sort, or collect, incentives). Finance
Circularity
17- Do you share plastics?
18- Do you collect plastics?
19- Do you maintain-keep plastics?
20- Do you reuse plastics?
21- Do you refurbish-repair plastics?
22- Do you recycle? How do you recycle?
Extra questions related to citizen participation in SWM practices
What
- What are the different waste streams at home-office?
- What do you do with it?
- What do you do with the solid waste after it is dumped at home?
How
- How you treat your waste (collection, sorting, delivery)
- Do you use specific containers or places to collect your waste?
- Do you have different streams such as organic and inorganic?
- How much plastics do you consume per day (Plastics such as bags and bottles)?
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Why
- What are the factors that stop you to do it so?
- Do you think your activity supports municipal solid waste management?
- Is the Municipality impeding/supporting your activity?
- Would you like to participate in solid waste management programs?
- Would you like to associate with other institutions or active groups?
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Annex 2 Interview analysis table
Participation ladder in Solid Waste Management
(SWM)

MLP categories

Interviews

Nonparticipation

Interviews per dimension

Formal sector, informal
sector, students
Formal sector,
Informal sector,
Students,
CITNOVA, TECMED,
SEMARNATH,
Polilactics
State and Pachuca
representative,
Municipality services,
Cuarto Creativo
CITNOVA,
SEMARNATH
(Cuarto creativo),
SEMAR,
SEMARNATH, Pachuca
TECMED,
Astro
Repesentative
Mx, Polilactics,
SEMAR
SEMARNATH

Astro Mx

Dimensi
ons

Sub-codes

Tokenism

Cure, recover, Inform, hear and
help
heard, lack of
power
intake
decision,
passive
participation, no
followthrough,
advise, symbolic
effort.

Circularity

Citizen Power

Share

Collection

Mantain

Reuse

Refurbish

Recycle

Negotiate,
engage,
delegation
o
power, majority
of
decisionmaking seats,
full managerial
power.

Sorting,
cleaning,
waste
streams.

Waste
containers,
collection
schedule, onsite practices
(home).

Constant use
of product,
reduce waste,
keep,
maintain,
hold, sustain,
support, keep
up.

Application on
other
purposes,
cascading,
lower quality

Refurbish,
extend life,
second life
use, restore,
refurbish,
renovate,
bring back.

Processing of
waste, new
materials,
chemical
processes.

17

18

19

20

21

22

Perception,
beliefs,
Culture values,
ethics,
interests, preferences
Science

Knowledge,
techniques,
procedures,
capital

Markets

Demands, Wants and
needs, behaviour

skills,
social

Actors, links between
SWM
actors, organisations,
Industry associations,
government
Urban Planning policy,
regulations, directives,
Policy
laes,
standard
practices, contractual
Technology,
tools,
Technol
methods, circularity,
ogy
new technologies

Transforma program Physical spatial
Harvard University aspects climate

Second phase: Question 9 to 16.

aspects,

Municipality services Finance Investment, funding

Phase 1: Questions 1 to 8

Phase 2: Questions 9 to 16

Phase 3: Questions 17 to 22

94

Annex 3 Stakeholder information
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