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Abstract 

 Because housing quality varies significantly in informal settlements, participatory slum upgrading must be 
based on fine-grained empirical analysis of design, structural quality, and materials used in self-help 
housing. Slum severity indices drawing on indicators defined by UN-Habitat have served to map precarious 
communities in large Global South cities. However, these assessments cannot capture the heterogeneity of 
self-built homes within consolidated informal settlements. Building on a case study of a consolidated 
informal settlement in Mexico City, this research presents a replicable model to measure the range of 
variability of housing quality by combining qualitative and quantitative methods. We used architectural 
observations and household surveys to construct a qualitative database of housing quality indicators 
identified by self-help builders. This fine-grained database allowed us to develop a housing quality index 
that revealed the heterogeneity of housing quality. We then conducted in-depth interviews that illuminated 
factors beyond household income that shape the consolidation of self-help buildings, including participation 
in community-based self-help efforts, apprenticeships, incorporation in social networks, and government 
assistance. By providing fine-grained documentation of self-help housing heterogeneity based on local 
knowledge, we contribute a globally applicable model to inform more empirically informed and locally 
appropriate approaches to participatory slum upgrading in informal settlements. 

 

1. Introduction 

After decades of rapid urbanization, consolidated informal settlements account for the most 

significant proportion of urban areas in the Global South (UN-Habitat, 2019). In the case of Latin 

America, most dwelling units that emerged more than 60 years ago still stand and function today 

(Ward et al., 2015), having undergone several phases of self-help consolidation and improvement. 

The original owners and their children still live in many of the original housing units (Ward et al., 

2014). Because such a significant portion of the consolidated housing in informal settlements in 

the Global South is developed through self-help practices, global housing policy is increasingly 

calling for slum upgrading policies (Bredenoord et al., 2010). By engaging with local knowledge 

and drawing on the incremental methods of housing improvement developed by informal builders, 

participatory approaches to slum upgrading offer the most effective, democratic solutions to 

improving the living conditions of the urban poor in low-income settlements across the Global 

South (Kiefer & Ranganathan, 2020; Muchadenyika & Waiswa, 2018). 
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However, such participatory approaches to slum upgrading are complicated by the great 

variability of housing quality in consolidated informal settlements (Vaid, 2021). Since slum 

dwellers differ in their economic wherewithal and ability to improve their homes (Gilbert, 2007), 

consolidated informal settlements are often characterized by a patchwork pattern of housing 

clusters and individual homes in varying states of repair. For instance, in Mexico City, small 

pockets of informal settlements are located within relatively wealthy municipalities and even 

within new, state-funded housing developments on the current urban periphery (Connolly, 2009). 

Around 25% of the urban population in Latin America continues to live in a human settlement that 

can be classified as an informal settlement or “slum” (Murray & Clapham, 2015).  

Because of the great heterogeneity of consolidated informal settlements, a central challenge 

for participatory upgrading is to identify the most precarious homes urgently needing upgrading 

assistance. Such quality assessments require careful attention to the variability of housing design, 

structural quality, and materials used for incremental housing improvement by residents in 

informal settlements. However, given data limitations and the lack of adequate training and 

resources on the part of municipalities, current slum severity assessment models tend to rely on 

remote sensing imagery and aggregated census data (MacTavish et al., 2023; Patel et al., 2014, 

2020; Stoler et al., 2012). Given their inherent inaccuracies and insufficient resolution, such 

remotely sourced data fails to provide a nuanced picture of variation of housing quality at the 

community level. Furthermore, simplified assumptions of proxy values for housing quality lead to 

policy interventions that gloss over the heterogeneity of informal settlements. While such 

quantitatively based assessments of slum severity in the Global South may serve to identify low-

income communities with high concentrations of self-help housing at the coarser metropolitan 
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scale (Patel et al., 2014; Roy et al., 2020), these assessments may gloss over the heterogeneous 

character of consolidated informal communities in large and economically diverse municipalities.  

To address these significant methodological limitations in housing quality assessments in 

consolidated informal settlements in order to foster more equitable and empirically informed 

participatory approaches to slum upgrading, we propose a field-based approach that incorporates 

quantitative data with information collected through field observations, surveys, and ethnographic 

methods. To develop more effective policy and planning interventions, we argue that housing 

quality assessment should, in part, be based on local knowledge and the collaboration of local, 

informal builders in the development of quality indicators as well as housing improvement 

strategies. Our model thus represents a situated approach to housing quality assessment in 

consolidated settlements that emerges from lived experience and incorporates simple, accessible 

and participatory research methods that can be adjusted to particular contexts.  By enlisting local 

builders and their families in primary data collection and holistic analysis of housing conditions, 

we seek to complement participatory approaches to slum upgrading by providing a more grounded 

and contextually relevant database as well as local support for future upgrading efforts.  

To develop our model, we drew on field research to document variability of housing quality 

in the colonia popular (consolidated informal settlement) of Isidro Fabela in Mexico City. Isidro 

Fabela was founded in the 1960s on the southern fringe of Mexico City during a period of massive 

proliferation of informal settlements in Mexico and elsewhere in Latin America (Ward et al., 

2015). As in the case of many older informal communities once located on the edge of the city, 

Isidro Fabela has been consolidated and incorporated into city service networks and now finds 

itself in a central urban location with prime access to transportation services and employment and 

education opportunities. Residents in “inner burbs” Ward et al. (2015) such as Isidro Fabela have 
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developed strong social networks and vibrant local economies that provide ready access to 

employment, goods, and services (Reyes, 2020).   

However, while this colonia popular is in an advanced stage of consolidation, it still 

displays great heterogeneity in housing quality which in turn complicates policy efforts to support 

participatory slum upgrading strategies. To document the variability in housing conditions in Isidro 

Fabela, we simultaneously conducted household surveys (n=108), architectural observations and 

measurements, and in-depth interviews. The household surveys allowed us to document the 

number of buildings or housing units in the lot as well as the number of families who reside in 

these structures; the architectural observations and measurements served to document the 

structural state of buildings, such as the number of constructed floors and the apparent 

shortcomings of structures; while the ethnography conducted through intensive case studies of six 

individual properties helped us document the history of self-help construction in the lot. Our 

research drew on principles of participatory slum upgrading by including residents as research 

partners. Rather than relying on the UN-Habitat’s slum indicators, this participatory approach 

allowed us to collectively identify with residents and self-help builders the most important criteria 

for self-help construction quality to be documented in the field, including the structure quality, the 

quality of decorative materials and facade finishes, the material quality of roofs, and earthworks 

for land leveling.  

Following the fieldwork, we analyzed each of the structures in the 108 lots in accordance 

with the housing quality criteria developed jointly with residents. Using exploratory factor 

analysis, we developed a Self-help Housing Quality Index (SHQI) ranging from -2 (very low) to 

3 (very high) which allowed us to classify the continuous result into five categories using bagged-

cluster algorithm, a resampling version of hierarchical clustering.  Since our indicators and data 
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draw on participatory methods and local knowledge coupled with systematic observations, the 

index reveals nuanced deficiencies in self-help housing that cannot be obtained solely through the 

use of census proxy data, surveys, satellite images, and external architectural documentation.  

Beyond the obvious factors that drive construction quality, including family size and 

residents’ economic resources and capacities to invest in their homes (Bazant, 2003: 16), our 

research illuminated other important factors that also shaped the consolidation process, including 

social networks and government assistance.  We found through our intensive case studies that 

collective self-help housing efforts coordinated by community leaders, especially women 

founders, were critical during the early years of the settlement. These collective efforts allowed 

self-help builders, known as albañiles, to develop construction knowledge and become a local 

source of expertise. The history of consolidation also illustrates the important role of publicly 

funded, low-cost training programs and technical assistance, as well as the significant 

contributions of community-based organizations in terms of channeling external assistance while 

guarding against divisive political cooptation.  

Together, the insights from such life stories combined with the architectural observations, 

surveys, and traditional quantitative models allowed us to present a nuanced picture of informal 

housing development, accounting for the spatial heterogeneity in housing quality but also the range 

of historical experience of residents. Our approach addresses the limitations in commonly used 

housing quality assessment models, which are typically premised on proxy analysis of remote 

sensing imagery and census data. By more accurately visualizing the spectrum of self-built housing 

quality based on fine-grained data, our model may serve to strengthen participatory slum 

upgrading approaches in highly heterogeneous consolidated informal settlements. Furthermore, 

our model is based on simple field research methods that can be adjusted for specific geographies 
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and social contexts, making it replicable in consolidated informal settlements throughout the 

Global South.  

2. Housing quality assessment models  

Slum Severity Indices (SSI) have been used to identify concentrations of precarious informal 

housing in large metropolitan areas in the Global South, including in Mexico City (Connolly, 2009; 

Roy et al., 2020) and Mumbai and Kolkata in India (Patel et al., 2014, 2020). These studies tend 

to rely on the five indicators of slums developed by UN-Habitat (2003, 2009) that emerged from 

a world-wide synthesis of slum characteristics: inaccessibility to piped water and sanitation, 

overcrowding, substandard structural quality, and tenure insecurity. Although these generalized 

categories risk erasing local contexts, scholars generally concur that studies based on the UN-

Habitat indicators are more accurate in identifying large concentrations of precarious communities 

than the assessments conducted by federal-level institutions, including in Mexico (Roy et al., 2020) 

and India (Patel et al., 2014, 2020). For example, in their work to assess slum severity in Mexico 

and Ghana, respectively, Roy et al. (2020) and Stoler et al. (2012) used indicators comparable to 

those proposed by the UN-Habitat (2003), such as the presence of dirt materials on floors or 

temporary structures.  

To develop multidimensional indicators of slum severity, scholars have experimented with 

statistical techniques that rely on census data, as exemplified by regional assessments of slum 

severity in Accra, Ghana (Stoler et al., 2012) and Mexico City, Mexico (Connolly, 2009; Roy et 

al., 2020). To create multivariate indicators of informality, precariousness, or deprivation, 

Connolly (2009) applied cluster analysis techniques while Roy et al. (2020) resorted to dimension 

reduction techniques, such as Exploratory Factor Analysis. However, census data is sometimes 

inaccurate because some questions lead to binary interpretations of services provision. As a result, 
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these measures do not accurately assess the housing quality or the availability of basic services in 

informal communities (Satterthwaite, 2003). For instance, access to drinking water in the dwelling 

unit captures the connection to a distribution network but not the actual availability of water. Also, 

census data related to access to piped water and sewage is often aggregated at the neighborhood 

or municipal level (Patel et al., 2014, 2020; Roy et al., 2020), undermining the assessment of 

heterogeneity at the household level. 

To address the data limitations of the national census and household surveys, scholars have 

incorporated more fine-grained housing data from national census and housing surveys to conduct 

housing insecurity assessments, notably in Mumbai and Kolkata, India (Patel et al., 2014, 2020) 

and the Greater Accra Metropolitan Area of Ghana (MacTavish et al., 2023). Drawing on insights 

from previous qualitative research in Mexico, Connolly (2009) incorporated additional variables 

for evaluating structural quality, including roof quality, which is one of the most complex 

construction systems in the context of Latin America's informal settlements (Caballero Moreno et 

al., 2019).  

Nevertheless, even national household survey data aggregate information at the community 

level because of the complexity of data collection (Stoler et al., 2012).  Due to the challenges posed 

by data aggregation, researchers such as Boateng and Adams (2023) have begun building SSIs 

based on data collected in the field. Although the indicators used by Boateng and Adamas (2023) 

in Ghana respond to the local conditions of precarious informal settlements at earlier stages of 

consolidation, their use of surveys in three informal Ghana communities resulted in more fine-

grained and accurate data revealing housing heterogeneity at the community level. This recent 

work to expand the scope and accuracy of SSI has also incorporated housing insecurity dimensions 

associated with housing conditions, energy, and tenancy (MacTavish et al., 2023; Patel et al., 2014, 
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2020) and built environment measures such as flooding and sludge (Boateng and Adams, 2023), 

which provides a deeper understanding of housing conditions that are not well captured in 

censuses. Other scholars such as Stoler et al. (2012), Patel et al. (2020), and Roy et al. (2020) have 

attempted to counter the limitations of aggregated census data by comparing census data with land 

use and land cover data using high spatial resolution satellite imagery (MacTavish et al., 2023; 

Roy et al., 2020; Stoler et al., 2012). Their basic assumption is that the texture of the spectral 

response accounts for the degree of informality, and they argue in favor of the use of remote 

sensing to reduce costs and provide data with greater temporal granularity.  

However, SSI measures still provide a simplistic picture of the complex nature of housing 

quality in Global South urban contexts, which differ greatly in their level and form of urbanization, 

economic development, and social policy. By solely considering physical and legal characteristics 

but disregarding critical social and housing dimensions, traditional SSI methods draw on 

conservative measures that obscure the heterogeneity of housing quality in informal settlements 

(Boateng and Adams, 2023; Patel et al., 2014, 2020). SSI studies often build on a limited 

understanding of self-help housing quality at the household level, and, by relying solely on 

quantitative measurers and structural assessments, overlook the implications of housing policy and 

housing assistance for self-help consolidation (Roy et al., 2020). Connolly (2009) and Boateng 

and Adams (2023) have called for qualitative methods, including ethnographic fieldwork and 

historical analysis of the process of self-help consolidation, to complement quantitative, 

metropolitan-scale models of slum severity. As Connolly argues (2009, p. 31), "Observing from a 

distance may produce questionable results."  

Notably, assessments in Latin America leave out land tenure variables because of data 

limitations (Connolly 2009; Roy et al. 2020) and the complexity of examining inheritance topics 
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(Grajeda and Ward, 2012), which requires the researcher to engage in interviews with residents. 

Furthermore, current housing insecurity assessments methods reflect the dominant precarious 

conditions of informal settlements in some of the poorest region of the world (Boateng & Adams, 

2023; MacTavish et al., 2023) rather than the multiplicity of conditions that characterize 

consolidated informal settlements. These limitations call for a new approach to slum severity 

analysis in consolidated informal settlements at advanced stages of self-help consolidation, 

especially in complex, heterogeneous and economically uneven metropolitan areas. Mixed-

method assessments of housing quality in consolidated informal settlements can help document 

the needs of informal dwellers and reveal the implications of self-help housing policy assistance. 

Although scholars recognize the significance of self-help housing policies for improving 

living conditions across the globe (Bredenoord & van Lindert, 2010), they highlight the challenges 

of implementation at the local level (Patel, 2013; Vaid, 2021).  Governments have used self-help 

housing policy and assistance programs to establish clientelist relations with communities, which 

in turn have enabled political cooptation of residents and served to control grassroots community 

organizations (Deuskar, 2019, 2020).  In light of these challenges, UN-Habitat has supported the 

'Participatory Slum Upgrading Programme (PSUP)' for over two decades to help cities understand 

the needs of informal settlements while incentivizing residents' participation. However, despite the 

emphasis on participatory approaches to redevelopment based on collaboration between informal 

dwellers, governments, and stakeholders, participatory slum upgrading projects have been 

critiqued in India by De Geest & De Nys-Ketels (2019) and in South Africa by Kiefer & 

Ranganathan (2020). De Geest and De Nys-Ketels (2019) found that participatory slum upgrading 

projects have failed or not worked well because governments and stakeholders inconsistently 

implement community participation at the local level. When informal dwellers cannot influence 
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the design of PSUP projects, external stakeholders may implement cost-efficient proposals with 

designs and materials that do not respond to residents' housing, cultural, and family 

needs. However, when residents and grassroots community organizations actively participate in 

top-down PSUP proposals developed by external stakeholders, they are better able to voice their 

needs and even contest misguided strategies, thus ensuring that the self-housing improvement 

approaches are effective and serve to improve their communities (De Geest & De Nys-Ketels, 

2019; Kiefer & Ranganathan, 2020).  

Another challenge is to ensure continuity of housing policy, which depends on the capacity 

of governments but also on the involvement of community-based organizations in self-help 

housing programs. Community-based organizations can help facilitate resident engagement and 

representation, including of those most vulnerable, to sustain comprehensive PSUP projects over 

time (De Geest & De Nys-Ketels, 2019; Kiefer & Ranganathan, 2020; Muchadenyika & Waiswa, 

2018). As reported by Zapata Campos et al. (2022), grassroots community organizations have 

supported informal dwellers in Latin America in developing their self-help construction 

knowledge and legal insights to resist political cooptation. This important connection between 

community organizing and self-help housing practices, which is a common feature of informal 

settlements globally, underscores the importance of incentivizing the participation of all residents 

in housing quality assessments.  Housing quality assessments based on local, self-help construction 

knowledge and experiences of community-based organizations can ensure that participatory 

housing upgrading policies are better targeted and more strongly supported by residents. 

 

3. Case Study 
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Since the 1990s, federal Mexican institutions including the Consejo Nacional de Población 

(CONAPO) and Consejo Nacional de Evaluación de la Política de Desarrollo Social (CONEVAL) 

have conducted slum severity assessment drawing on quantitative analysis of census data 

developed by the Instituto Nacional de Estadística y Geografía (INEGI) (CONAPO, 2011; 

CONEVAL, 2020). However, the scale of the census data obscures the heterogeneity of housing 

quality in large and complex metropolitan regions at the community and household levels. 

Although INEGI recently has expanded its census questionnaire to include questions that explore 

not only the availability of primary essential resources, such as piped water, but also questions 

about the frequency of access to services, data granularity is lost because the sample of this fine-

grained census questionnaire only allows inferences at the municipal scale. In order to develop a 

participatory assessment model that integrates qualitative and quantitative data for more fine-

grained analysis of housing quality, we chose to conduct our field research in Isidro Fabela, a 

representative colonia popular where proxy variables of household income—share of informal 

workers (62%), workers’ education levels (20%), and car ownership (40%)—resemble the average 

values in the Mexico City Metropolitan Area. While previous regional assessments of slum 

severity had classified housing quality in the community as high (Connolly, 2009; Roy et al., 

2020), our field observations in 2017 prior to initiating our study suggested that the community, 

in fact, exhibited significant variability in housing quality.  

4. Materials and methods 

Our assessment of self-help housing quality in Isidro Fabela progressed in four phases. After 

developing the building quality criteria jointly with residents and self-help builders, we conducted 

field assessments between January and November 2017 to develop a fine-grained database of self-

help housing quality, which served as the basis for our subsequent statistical analysis and 
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classification of housing quality. Third, we chose six in-depth case studies representing the range 

of heterogeneity to validate our classifications and uncover further socio-economic drivers of 

housing quality. Finally, in 2022, we reviewed satellite imagery and conducted walks in the 

community to follow up on our previous field assessment. Our work revealed that nearly all the 

surveyed buildings remained structurally unchanged since 2017 except for a few minor 

improvements to the façade finishing.  

 

4.1 Developing Assessment Criteria 

Our field work was premised on developing co-productive relationships of trust with residents and 

self-help builders, which allowed us to develop housing quality assessment criteria that more 

adequately represent the heterogeneity of housing quality in the community. We worked most 

closely with local albañiles, who contributed their practical experience and understanding of the 

strength and limitations of various self-help design solutions, structural qualities of building 

elements, and durability of materials typically used in local construction. Some residents allowed 

us to enter their homes and showed us structural deficiencies, such as severe drainage issues that 

led to the erosion of structures, that are typically not included in census data or in surveys and 

architectural observations. Drawing on this participatory approach, we identified the following 

indicators to document in our observations and surveys: 1) earth works, 2) the quality of structures, 

3) the material quality of roofs, 4) the staircase quality, 5) the sewer system, and 6) the quality of 

decorative materials on facades. While we documented the quality of the sewer system (finding 

that half of the houses have a low-quality system), in the final instance this indicator did not meet 

the statistical requirements to allow it to be incorporated into the index.  
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4.2 Conducting Field Assessments  

Our architectural observations and household surveys were conducted of a random sample of 

parcels derived from the property tax database  of the district of Tlalpan. This file provided the 

polygons of the 1,710 lots of Isidro Fabela along with the size of each lot, the constructed area, 

and the approximate year of land regularization, allowing us to conduct a simple random sampling 

of residential lots. The sample size (n=108 parcels) was large enough to ensure a 95% level of 

confidence, and a margin of error of 9%.  

Our field assessments methods included architectural observations combined with 

household surveys that asked residents about housing and living conditions. [First Author] initially 

used satellite images as a reference to locate self-built homes in the community for purposes of 

architectural observation. Following this, a self-help quality observation sheet served as a guide to 

systematically document the apparent quality of structures, building systems, such as foundations 

and roofs, and the state of decorative materials, based on observations from outside the buildings 

during systematic walks through the community.  

The household survey drew from previous research on incremental housing quality based 

on the characteristics of construction materials (Bazant, 2003; Connolly, 2009). In addition, based 

on our participatory development of housing quality criteria jointly with local self-builders, we 

incorporated additional factors that drive the variability of self-help construction quality into our 

survey, such as roof, wall, and floor materials, and a comprehensive description of sewage 

disposal. We included questions about years of residence, as previous scholars have found that 

incremental housing quality in Mexico City is positively correlated with the age of the building 

(Bazant, 2003; Connolly, 2009).  
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4.3 Initial Analysis of Fieldwork Data  

Our field research revealed that Isidro Fabela is a very dense community with a population of 230 

people per hectare, a density more than twice that of the Mexico City metropolitan area. Contrary 

to the assumption that informal settlements face high levels of overcrowding, only 6.1% of the 

households in Isidro Fabela exceed the occupancy of 2.5 people per room. Our research indicates 

that self-help builders develop or adapt, on average, three separate housing units in which three 

different households reside. As a result of the continuous process of consolidation, most of the 

original dwellers and/or their adult children have remained in the community. On average, survey 

respondents have lived for 53 years in Isidro Fabela. Twenty percent of the surveyed houses were 

still owned by the original settlers, while 73 percent of the surveyed lots were owned by the adult 

children or grandchildren of the original settlers. These findings concur with the observations of 

Grajeda & Ward (2012), who documented the inheritance of self-help buildings by second and 

third-generation residents in Isidro Fabela.  

For decades, the original residents had been forced to reside in precarious buildings that 

lacked basic infrastructure, including water, electricity, solid waste management, and stormwater 

drainage (Bazant, 2003). The volcanic soil of Isidro Fabela prevented the construction of a 

drainage system via self-help construction, as this would have required specialized earth-moving 

machinery. According to the residents, it was not until 2002, 40 years after the founding of Isidro 

Fabela, that the Mexico City government built a stormwater pipeline. However, there is still no 

sewage system, leading many residents to informally connect their sewers to the stormwater drains. 

Our research revealed that most lots have only one bathroom to serve all residents, but because of 

the lack of a drainage system self-help builders are unable to build additional toilets. Most residents 



15 
 

use septic tanks that drain into cracks in the volcanic soil, despite data from INEGI (2010)1 that 

indicates that nearly 94 percent of the households have access to sewage. This reveals the 

inaccuracies of census data and the importance of conducting a community-based assessment of 

housing quality to reveal precarity.  

Our surveys indicated that self-help builders over time have replaced discarded and 

temporary materials with durable materials to construct foundations, walls, and floors. In 103 out 

of the 108 lots documented, columns were made of reinforced concrete (known as castillos) to 

strengthen the structure, and in 88% of the lots, self-help builders had utilized brick for the walls 

while the rest had used concrete blocks. INEGI data also indicate that 98% of Isidro Fabela’s 

dwelling units have cement floors (INEGI, 2010), which in most cases were added in a later phase 

of consolidation. However, our observations show that only 42% of the lots have buildings with 

concrete roofs while 32% had buildings with sheet metal roofs, 22% with asbestos roofs, and 4% 

with plastic sheeting, most likely due to the lower cost of these unstable roofing materials.  

 

4.4  Developing a Self-help Housing Index   

The data gathered through the architectural observations and household surveys allowed us to 

construct a housing quality index using exploratory factor analysis, a statistical technique similar 

to principal component analysis (PCA). While both statistical techniques permit the use of a set of 

continuous factors as normal standard variables, the explicit assumption of the existence of latent 

factors in factor analysis allowed us to understand and validate what constructs underlie the data 

 
1 We use the INEGI (2010) census as a reference because the most current census (2020) has a significantly lower 
response rate than that of 2010, given the data collection challenges imposed by the restrictions of the COVID-19 
pandemic. 
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(Wang et al, 2009). Roy et al. (2020) used exploratory factor analysis (EFA) to develop a slum 

severity index in Mexico City with data aggregated at the census tract scale. We also explored 

other methods of classification, but the results were more challenging to interpret given the lack 

of separability in crispy classes. While Connolly (2009) opted to use the k-means classification 

algorithm, this is sometimes more difficult to interpret and prone to bias given the initial solution 

of centers. We also tried fuzzy set and mixture models with similar difficulties related to lack of 

identification of low intra-cluster variance. Ultimately, the exploratory factor analysis proved its 

functionality both in terms of data reduction and measures validation. 

Many of the original variables in our dataset were categorical, as they describe quality of 

construction systems, such as roofs, facades, structure size efficiency, and so on. This required us 

to group the original qualitative variables on a Likert-like scale to obtain ordinal variables with 

five categories. Although we originally tested 11 variables, only seven indicators related to housing 

quality were significant for the self-help housing index, whose distribution is shown in Figure 1. 

However, to apply any statistical model, it is essential to verify the behavior of the data. In the case 

of exploratory factor analysis, the correlations between the input variables must be moderate 

because otherwise, we would increase the standard errors of the factor loadings. We verified the 

data behavior using the Kaiser-Meyer-Olkin statistic, a sample adequacy measure, finding that all 

the construction quality variables identified in the field research were significant for the self-help 

housing quality analysis. 
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Figure 1. Input variables for the Self-Help Housing Quality Index (SHQI) for Isidro Fabela, 

Mexico City. Source: Authors. 

 
Based on the exploratory factor analysis, we next developed a Self-help Housing Quality 

Index (SHQI) spectrum ranging from -2 (very low) to 3 (very high). Figure 2 shows that the density 

distribution of the housing quality index is almost three-modal and asymmetrical, with two peaks. 

The first peak at low values reflects the low quality of most houses surveyed, while the second, 

lower peak is due to the higher values in a few indicators. The red line depicts the position of the 

six intensive case studies discussed below. Since the SHQI is a normal standard variable, the 

average value of the SHQI is 0 with a range that fluctuates between (-1.91) and (3.04). To facilitate 

the interpretation of the index, we classified the continuous result into five categories using 

bagged-cluster algorithm, a resampling version of hierarchical clustering (Figure 3). This means 

that the lot with the lowest construction quality score can be classified as “very low” quality, 

whereas the one with the highest score is “very good” quality. The distribution of SHQI among 

the 108 examined self-built dwelling units is as follows: 33.3% can be classified as medium-

quality, 58.3% as low-quality, 4.6% as high quality, and 2.8 % as low-quality. 
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Figure 2. Histogram of self-help housing quality. Note: ID 37 (Ana's lot), ID 2 (Lucio's lot), ID 

10 (Raul's lot), ID 98 (Ernesto's lot), ID 10 (Miguel's lot), and ID 8 (Graciela's lot). 

 

Figure 3. Heterogeneity of housing quality in Isidro Fabela, Mexico City. Source: Authors. 



19 
 

4.5 Testing the classification through intensive case studies 

In order to test the validity of the SHQI, we adapted the intensive case studies methodology 

developed by Ward et al. (2014) and conducted further architectural assessments and interviews 

with heads of households in six lots representing each class of housing quality. These lots had all 

been previously surveyed in person and found to be exemplary representations of the different 

classes of housing quality. Furthermore, residents in these lots had expressed interest in 

participating in further qualitative research.  

To conduct the in-depth case studies, [First Author] worked with two planning students 

from Universidad Autónoma Metropolitana at Xochimilco. One researcher took pictures of living 

spaces while [First Author] conducted interviews with heads of households and a third researcher 

took thorough notes. The goal was to document the incremental self-help construction process of 

the lot; the number of rooms, upper floors, or additional housing units; any structural deficiencies; 

and the type of materials used to construct walls, floors, and roofs. In addition, the interviews 

explored whether and how residents had engaged with self-help consolidation efforts of social 

leaders and community-based organizations in the first decades of consolidation and the extent to 

which residents had benefited from government assistance to incremental housing.  

In addition to testing the self-help housing quality index, the intensive case studies also 

served to deepen our understanding of the variability of housing quality and the socio-economic 

drivers of self-help consolidation in Isidro Fabela. The intensive case studies revealed the role of 

collective self-help efforts in developing construction knowledge and the significance of state-

funded low-cost training programs and technical assistance during the community's early years. In 

addition, the case studies showed the significant role played by female founders in developing 
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social networks, which were critical for channeling external assistance while protecting vulnerable 

residents against political manipulation and cooptation. 

To illustrate the “very low” SHQI class, we selected the house of Ana, which, according 

to our architectural observations, had the most deteriorated structural conditions (Figure 4). 

Although Ana and her family have occupied the lot for 50 years, they have not completed any 

significant structural improvements to their home. The ground floor is more than four meters below 

the level of the street, the dwelling unit does not have its own walls, and the roof simply rests on 

the neighbor’s walls and the volcanic stone on the other side of the lot. This building reflects the 

characteristics of initial structures in shantytowns, revealing the existence of pockets of deep 

poverty in Isidro Fabela and the inability of some families to gather the necessary resources to 

incrementally improve their homes.  
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Figure 4. Ana’'s lot: Very low-quality SHQI class. Photo: [First Author]. 

 

Lucio’s home represents the “low” SHQI class (Figure 5). On his lot, there are now two 

separate buildings: the original building in the rear and a new two-story unit in the front. Each of 

the two buildings are divided into two housing units, allowing four families to live on his lot. A 

serious limitation of Lucio’s lot is that he reused the asbestos roof from the original construction 

on the new addition. And, as in the case of Ana’s husband, Lucio did not participate in the 

community-based construction efforts, leaving his home more than two meters below the street 

level. While Lucio hired local self-help builders, the construction reflects design shortcomings, 

including dark living spaces and a lack of plaster to protect the walls from erosion.  
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Figure 5. Lucio’'s lot: low-quality SHQI class. Photo: [First Author]. 

To illustrate the “medium” SDQI class, we chose Raul’s lot (Figure 6). Raul is a 

community leader and contrary to Ana’s husband and Lucio, he participated in collective self-help 

efforts and received building materials through a Mexico City self-help program in the 1980s. 

Although Raul hired local self-help builders to complete the construction, he supervised both the 

design and the actual construction. On his lot, we documented columns that were 45 cm wide, 

which is more than double the size of standard columns used for this purpose. This illustrates a 

rather typical problem in self-help construction: builders sometimes design structures that are 

larger than necessary to make sure they can resist earthquakes and support the load of additional 
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upper floors. By wasting construction materials, self-help consolidation may in some cases be 

more expensive than construction by contractors (Bazant 2003, p. 43).  

 

 

 

 Figure 6. Raul’'s lot: medium quality SHQI class.  Photo: [First Author]. 

 Ernesto’s lot illustrates housing units classified as “medium” quality (Figure 7). Because 

of his experience as a skilled bricklayer who has led the construction of buildings in Isidro 

Fabela and other communities in Mexico City, Ernesto was able to build a relatively high-quality 

structure, but with limitations in the design. Ernesto’s story serves to illuminate the co-

production of empirical knowledge through the consolidation efforts of self-help builders. 
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According to Ernesto, his interest in construction started in the late 1960s when, as a child, he 

assisted his father on construction projects. Ernesto later gained valuable construction skills by 

working with his neighbors and family members during faenas, communal self-help housing 

efforts led by grassroots community-based organizations, to develop new roads and streets. 

Ernesto proudly said as he showed us the ongoing construction of the upper floor of his self-help 

building: “I built it with my own hands.” However, Ernesto’s lot illustrates another common 

shortcoming of self-help housing. Because self-help structures grow incrementally, self-help 

builders have difficulty designing adequate interior staircases to access new upper structures. In 

Ernesto’s case, he uses a deteriorated piece of wood as a ramp to access the third floor of the 

building. 
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Figure 7. Ernesto’s lot: medium quality SHQI class. Photo: [First Author]. 

Miguel’s lot illustrates the “high” quality SHQI class and also reveals the significant role 

of women in organizing the community-based faenas (Figure 8). While men invested their sweat 

equity in collective self-help construction efforts, women formed neighborhood associations to 

take advantage of the self-help housing policies of the 1980s, negotiating the delivery of in-kind 

assistance, building materials, and construction tools. As in the case of Ernesto, Miguel learned 

the craft of blacksmithing from his father and made a living from it. Miguel is well-known in the 

community for his building skills, and he helped build many of the self-help structures in Isidro 

Fabela. While it is true that the shortcomings of self-help consolidation are often due to a lack of 

technical training, we learned from the interviews with Ernesto and Miguel that some self-help 
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builders have extensive construction knowledge, often acquired while working with formal 

construction practitioners such as civil engineers on large projects.  

 

Figure 8. Miguel and Celia’'s lot: good quality SHQI class. Photo: [First Author]. 

Because of his construction skills, Miguel’s house was built with great attention to 

structural building codes and the columns were carefully designed to support the roofs. Celia, 

Miguel’s wife, proudly stated that he took a course on self-help construction taught by architects 

at the Mexico City government complex in the 1990s. As she recounted, Miguel drew the 

blueprints of the housing unit in class while Celia designed the form and size of the living spaces 

because she knew her family’s housing needs better than anyone else. Based on the rough drawings 

of the living spaces, the engineers teaching the course provided recommendations for the structural 

design, including the roofing beams. 
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Finally, Graciela’s lot illustrates the highest SHQI class (Figure 9). Mario, Graciela’s 

husband, is a topographic engineer while Graciela was a leader of the neighbor associations that 

organized faenas. Also, the economic status of Graciela’s family has allowed them to invest in 

self-help housing improvement. Nevertheless, despite these investments in their housing unit, 

Graciela and Mario (as well as the other five cases presented here) do not have clean land titles, 

making it hard to transfer the land or sell their properties.  

 

Figure 9. Graciela’'s lot: high-quality SHQI class. Photo: [First Author]. 

Ultimately, these six cases provide a qualitative illustration of the range of self-help 

consolidation in Isidro Fabela but also serve to explain the reasons for the range in quality, and 

hence, more broadly, the heterogeneity of low-income communities. While not determinant 

factors, housing quality correlated significantly with homeowners’ access to social networks, their 
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level of participation in collective infrastructure work, and their active learning through formal or 

informal apprenticeships. Through such apprenticeships, some residents learned self-help 

construction skills by assisting other builders during the communal efforts to develop 

infrastructure and improve housing units. Also, active participation in social networks allowed 

some residents to obtain building materials through state-run self-help housing programs, technical 

assistance provided by architects from the Mexico City government in the late 1970s and 1980s, 

and access to formal and informal training via courses or participation in construction projects 

(Table 1).   

Case 
Study 

SHQI 
Class 

Incremental Housing Efforts State Program Provisions  
Participation in 
collective  
housing work 

Learning through 
apprenticeships 

Delivery of 
materials  

Technical 
assistance 

Ana Very low     
Lucio Low     
Raul Medium X  X  
Ernesto Medium X X   
Miguel  High X X X X 
Graciela High X X X X 

 

Table 1.  Additional factors that contribute to incremental housing quality found in intensive 

case studies.  

5. Results  

Our assessment of housing quality complements earlier quantitative indexes of housing 

quality in Mexico City (Connolly, 2009; Roy et al., 2020) by illuminating a broader spectrum of 

housing quality variation in socially diverse colonias populares and demonstrating the prolonged 

continuity of self-help improvement efforts. By coupling architectural observations and household 

surveys in 108 lots of a representative colonia popular in Mexico City, we were able to develop a 

dataset of indicators of building quality than is more fine-grained than the aggregated data 
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available from the national census. The most critical variables included in the proposed SHQI are 

related to the façade finishing and structure quality, with loadings higher than 0.7, but other 

variables such as roofs, land leveling, and the quality of the stairs were also statistically significant. 

Our index of self-help housing quality revealed that almost all self-built homes can be classified 

as low-to-medium quality, which contrasts with previous studies relying on census data that have 

categorized housing quality in Isidro Fabela as high (Connolly, 2009; Roy et al., 2020). In fact, 

only a handful of housing units can be classified as of good quality.  

Our intensive case studies allowed us to validate our quantitative analysis while providing 

a deeper understanding of the history of communal self-help consolidation and the implications of 

organizing efforts to improve the community’s infrastructure. The interviews allowed us to discuss 

the connections between building quality and the assistance provided by the Habitat Program in 

the late 1970s, where architects provided technical assistance to residents and self-help builders of 

informal settlements, as exemplified by Miguel and Celia’s case. Also, residents like Raul 

benefitted from the in-kind support of the Habitat Program, which provided building materials for 

the construction of complex building systems. Intensive case studies helped document residents’ 

lived experience of self-help consolidation and the factors that drive or undermine building quality 

over time. 

At the same time, our research also revealed the possible limitations of such field 

assessments. Our household survey questions were not effective in exploring linkages between 

housing quality, tenancy, and government subsidies for housing upgrading. Given the sensitivity 

of some survey questions, participants may not know or refuse to discuss tenancy issues or their 

access to government assistance over time. As a result, land tenure did not appear to influence the 

self-help housing quality assessment. This finding concurs with Gilbert's (2002) argument that 
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housing quality is influenced more by perceptions of residents’ security than formal land titling. 

Likewise, access to housing improvement credits provided by the government did not influence 

self-help housing quality. 

 

6. Conclusions and discussion 

Traditional, quantitative slum severity models gloss over the diversity of housing quality because 

of its limited metrics and the insufficient resolution of census data, limiting the ability to detect 

the most vulnerable individual housing units in consolidated informal settlements. Scholars 

including MacTavish et al. (2023) and Stoler et al. (2012) argue that the use of high spatial 

resolution satellite images can be a viable alternative for the classification of precarious informal 

communities, under the assumption that differences in pixel texture are associated with 

construction deficiencies. We recognize the importance of such remote sensing data, as this can 

undoubtedly reduce costs and allow rapid characterization of large, urbanized regions. However, 

it is also necessary to recognize the limitations of this approach: most of these studies only show 

differences between neighborhoods rather than within neighborhoods, and an image will not 

illuminate the level of housing consolidation beneath the visible part of the structure. 

Instead, our methodology draws on the premise that informal settlements are profoundly 

heterogeneous communities (Gilbert, 2007) where residents have differential access to resources 

to incrementally improve their homes. Our research illustrates a mixed-methods approach to 

examining the variation of self-help housing quality that may serve as a reference for consolidated 

informal settlements across the globe. By combining surveys and architectural observations with 

intensive case studies, we captured the complex shortcomings and advantages of self-help housing, 

documented the lived experiences of consolidation efforts (Connolly 2009), and revealed the wide 
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spectrum of housing quality in the community. Because community participation at the local level 

is often unfulfilled even in projects inspired by participatory slum upgrading approaches (De Geest 

& De Nys-Ketels, 2019; Kiefer & Ranganathan, 2020), our research provides insights on how 

planners can support the inclusion of informal dwellers in housing quality assessment. We see 

urban planners as the facilitators of the housing upgrading process between residents, 

governments, and stakeholders, as well as advocates for participation of informal dwellers and 

community organizations in assessing the needs for housing upgrading, thus allowing for the 

implementation of more comprehensive, better targeted, and locally supported slum upgrading 

projects (Kiefer & Ranganathan, 2020). Ultimately, our work highlights the significance of such 

mixed-methods approaches for developing appropriate, participatory upgrading policies, 

particularly in aging informal settlements that comprise most of the affordable housing stock on a 

global level (Bredenoord & van Lindert, 2010). Since such communities display great 

heterogeneity in housing quality (Gilbert, 2007), participatory slum upgrading must be based on 

careful, fine-grained assessments to identify precarious self-help buildings at the community level.  

To contribute to such empirically based yet participatory slum upgrading, we have 

proposed a housing quality index that derives from local knowledge, empirical observations, 

household surveys, and statistical analysis, thus modeling an approach to housing quality 

assessment that is directly relevant for informal settlements that have experienced lengthy periods 

of consolidation. Since the index derives from fine-grained data collected through participatory 

fieldwork, it serves to assess the current state of consolidated self-built homes, document the 

variability in housing quality within communities, and identify the homes that are in most need of 

urgent assistance.  
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In employing a mixed-method approach to investigate the variability of housing quality in 

informal settlements, our research drew on methods similar to those deployed by Vaid (2021), 

Boateng and Adams (2023), and Connolly (2009). Vaid (2021) conducted in-depth interviews and 

focus groups in India while Boateng and Adams (2023) and Connolly (2009) used the insights 

from previous qualitative research to enhance the variables in their quantitative models in Ghana 

and Mexico, respectively. However, we suggest that our study expands on the use of qualitative 

research methods in assessing housing quality, in part because of our integration of observations 

with surveys, and in part through our participatory development of housing quality measures 

together with local self-help builders. We built relationships of trust with the residents, which 

allowed us to engage community leaders, knowledgeable self-help builders, and even residents 

experiencing high poverty and exclusion in our participatory research. We contend that these 

qualitative approaches permitted us to not only document but also experience first-hand the 

inadequacies of self-help housing, such as overflowing latrines and unsafe staircases, from inside 

people's homes. Such deficiencies cannot be detected by available census data or satellite images.

 Beyond such fine-grained empirical documentation and analysis of current housing quality, 

however, it is necessary to understand the social, historical, and political factors that shape 

consolidation efforts on the household level. Our approach, therefore, included intensive case 

studies that served to document other drivers of housing quality, including the ability of families 

to accumulate economic resources to invest in housing improvements, shared learning through 

collective housing improvement efforts, and the opportunity to work with other self-help builders. 

The intensive case studies also revealed that the effort of community leaders, especially women, 

in negotiating in-kind support from state housing programs was a significant factor in shaping 

housing quality. This finding concurs with previous research on housing quality in consolidated 
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informal communities in Buenos Aires, Argentina (Zapata Campos et al., 2022), which identified 

community organizing as a significant driver of consolidation, and the work of Mitlin & Mogaladi 

(2013) which highlighted the contributions of women as the managers of collective resources in 

South Africa.    However, our research also found that many households were unable to engage in 

faenas and other community-based efforts, depriving them of an opportunity to learn self-help 

constructions skills. That is to say, while housing quality assessments should include resident 

participation, such as our collaborative development of housing quality indicators in Isidro Fabela, 

participatory slum upgrading approaches must also be based on community knowledge and 

engagement. Technical assistance may serve to address deficiencies of self-help buildings to 

improve the safety and health of residents in low-quality housing units, but only if such programs 

are designed with community members in ways that target those most in need (Vaid, 2021). 

By shedding light on the heterogeneity of this consolidated informal settlement in Mexico 

City, our research supports the emerging understanding of the diversity of housing conditions in 

consolidated informal settlements. The wide spectrum of housing quality in old informal 

settlements belies the binary narrative of slums which is so commonly reproduced by 

policymakers, instead revealing that self-help consolidation is a sustainable form of housing 

production that has allowed most families in Isidro Fabela to improve their homes over the past 

five decades (Gilbert, 2007; Perlman, 2010). However, the case of Isidro Fabela also underscores 

that for vulnerable families, self-help housing improvement is an extremely slow process that 

requires government assistance and the participation of civil society, NGOs, local universities, and 

donors (Bredenoord et al., 2010; De Geest & De Nys-Ketels, 2019; Kiefer & Ranganathan, 2020). 

This case study thus serves as a reference for examining housing quality variation in other Global 

South cities with large proportions of consolidated informal settlements. By providing more 
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nuanced and empirically based documentation of housing quality in such heterogeneous 

settlements, participatory approaches to slum upgrading may allow founders and their families to 

remain in the communities that they developed over time while increasing the availability of 

affordable housing stock in the central city.  
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