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Figure 2. PIMS - Ten design interventions that aim to re-shape product meaning. 

 
•	 Intervention 1: Camouflage or disguise stigma-sensitive product features. Use translucent 

or skin-coloured materials to hide obtrusive design features, potentially rendering a 
product invisible. This can signal product undesirability and increase user vulnerability, 
potentially reducing assertiveness in social settings. 

•	 Intervention 2: Divert attention from stigma-sensitive features. Redirect attention to more 
appealing or eye-catching features to detract from stigma-sensitive aspects. 

•	 Intervention 3: Strengthen the product’s individual identity. Communicate individuality or 
personality through design aesthetics, allowing users to incorporate their own ‘creative 
mark’ via mass customization or personalization. 

•	 Intervention 4: Strengthen the product’s group or institutional identity. Design products to 
evoke feelings of belonging to a social group or subculture, providing emotional support, 
social validation, and a sense of community. 

•	 Intervention 5: Strengthen the Product’s Brand Identity. Reflect the identity of a positively 
perceived brand in the product, disconnecting from any negative brand affiliations to 
enhance user experience. 

•	 Intervention 6: Eliminate confronting moments in product use. Adapt the product’s 
functionality or usage rituals to avoid physically or mentally confronting moments. 

•	 Intervention 7: Integrate additional benefits and experiences. Incorporate experiential 
benefits that pleasantly surprise the user during product operation, beyond practical or 
functional aspects. 
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•	 Intervention 8: Manage the frequency and intensity of product use. Reduce the frequency 
or intensity of product use to limit social exposure, providing mental alleviation or physical 
freedom. 

•	 Intervention 9: Advances in material and technology. Utilize new materials and 
technologies to transform the product, making it lighter, stronger, more ecological, 
cheaper, and more accessible. 

•	 Intervention 10: Aim for semantic and meaningful cooperation with other products. Design 
products to interact cooperatively with other products, combining positive traits to improve 
acceptance. Products can mimic the shape of accepted objects or complement each other’s 
typology for strong design outcomes. 

 
Empowering the user against product stigma 
•	 Intervention 11: Endow the product user with extra-abilities. Instead of adding disabilities, 

enhance the user’s abilities beyond those of ‘abled’ users. This intervention should inspire users 
to engage in meaningful and stigma-challenging activities, further expanded in the DMHA. 

•	 Intervention 12: Boost the user’s social skills. Encourage users to compensate for stigma 
by enhancing their social skills, becoming visually or verbally more assertive to overcome 
product-related stigma challenges. 

 
Reshaping the social and cultural context 
•	 Intervention 13: Reshape the product’s cultural meaning. Challenge designers to reshape 

the product’s cultural meaning through campaigns or interventions that educate or change 
public views. Consider design interventions in public spaces to promote interaction or 
appropriate behaviour. 

•	 Intervention 14: Increase positive social visibility and product endorsement. Reshape 
the product’s cultural meaning by increasing its positive social visibility. Endorsement by 
influential figures can significantly impact acceptance. 

 

 

 
Figure 3. PIMS - design interventions that aim to empowering the user against product stigma and aim to reshape the 

social and cultural context. 
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It is important to mention that the interventions aim to inspire designers and suggest a general 
design direction. Applying the appropriate intervention is a creative and generative process 
that requires both expertise and practical experience. A properly designed stigma-free product 
is often the result of several and often overlapping interventions that create positive impact on 
bystanders, user-product attachment, and collective well-being. 
 
3.2 Design Method for Human Augmentation (DMHA) 
 
Human augmentation aims to transcend conventional design principles for (dis)ability. Primarily and 
increasingly applied in product design and engineering, a new design method has been developed 
to address the unique challenges and opportunities involved in enhancing human capabilities. 
Accordingly, the DMHA enhances the competence dimension by improving human capabilities and 
effectiveness, earning respect and admiration while addressing ethical considerations.  
 
The DMHA was developed to introduce product designers to the emerging field of human 
augmentation, aiming to stimulate innovation while ensuring the ethical development of 
future design concepts for the augmented human. This design method was translated into a 
functional  tool to enable validation through workshops. Figure 4 shows the structure of the 
human augmentation tool, which is subdivided in three educational learning goals or levels: an 
exploration, an ideation, and a reflection level.  
 
 

Figure 4. Structural model of the human augmentation tool 
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The human augmentation tool aims to facilitate various approaches to designing for the future 
human. Accordingly, the first level focuses on igniting exploratory thinking and introduces a 
framework that expounds the categorical and dimensional classifications of human augmentation 
identified in the literature. As depicted in Figure 5, human augmentation consists of three different 
dimensions i.e., replicating, supplementing, and exceeding a human ability, and four different 
categories i.e., physical, sensory, cognitive, and social augmentation. The framework was developed 
to help product designers better understand and characterize the type of human augmentation 
product they are designing by identifying its location(s) in the framework. As such, participants start 
by selecting an existing body-near product, providing a clear description of all its functions and 
locating them within the framework. As an initial exploration, they are then encouraged to consider 
the other categories and dimensions, brainstorming about additional possibilities and innovative 
features that could improve their initial product.

Figure 5. Human augmentation framework, presented in the first level of the tool. 

 
The second level consists of two subparts. Within the first subpart, participants are encouraged 
to engage in divergent thinking using design strategy card sets, which are designed to prompt the 
generation of new ideas. Each set of cards corresponds to one of the four categories, with the back 
of each card providing an example to guide participants. The tool comprises a total of twenty-three 
strategy cards that were identified through a systematic analysis of 123 student projects (De Boeck 
& Vaes, 2024). These include seven for physical, four for sensory, six for cognitive, and seven for 
social augmentation. Additionally, a few extra inspiration cards are included to further stimulate 
creativity. The sets of cards are visually represented by an exemplary card in Figure 6. The second 
subpart involves convergent thinking, where the generated ideas are discussed, evaluated, and 
refined to create cohesive and innovative concepts. This process involves identifying creative 
product proposals as a team, highlighting the importance of solution identification, decision-
making, and teamwork in the development of human augmentation products. 
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Figure 6. Design strategy cards and inspiration cards, presented in the second level of the tool. 

 
Finally, the third level challenges participants to reflect on potential ethical issues that could arise 
from their newly developed concepts. Using eight reflection cards, participants are guided to 
consider worst-case scenarios, helping them identify how seemingly promising future concepts 
might encounter ethical concerns. The themes on the cards (listed in Figure 7) are drawn from 
literature, where many academics have discussed ethical issues related to human augmentation 
(Caon et al., 2016; Forlano, 2017; Naughton & Daly, 2020; Oertelt, 2017; Record et al., 2013). 
Again, the back of each card provides an example to further clarify the issues to the participants.  
 

Figure 7. Reflection cards, presented in the third level of the tool. 

 
4. Conclusions 
 
The presented ‘design for empowerment’ framework challenges designers to break stereotypes 
and think beyond better ergonomics, pure functionality, and legal and technical restrictions. 
Properly integrating this framework can boost user involvement and enhance abilities, surpassing 
those who do not use the product. The framework applies to a wide range of products and services 



Cumulus Conference Proceedings Monterrey 2024 — 1857 

aimed at improving the lives of individuals 
with situational impairments,  those who are 
differently or temporarily abled, and anyone 
needing care through an assistive product 
or service. Ultimately, this framework may 
become universally applicable, as everyone will 
experience some form of impairment or need 
for care at some point in their lives. 
 
Over the past five years, the Stigma-Free 
Design Toolkit has demonstrated its value in 
educational settings and as part of research 
and validation projects in the field of Inclusive 
Design. Initially perceived as complex, the 
PAMS model prompted 59% of students and 
users to engage in high levels of abstract 
thinking. By displacing designers into the 
context of the user, PAMS allows them to 
systematically uncover the challenges and 
realities faced by people with disabilities and 
their assistive devices. Thus, PAMS should 
complement personal immersion, observation, 
or empathic understanding, synthesizing and 
structuring insights derived from actual user 
contact and real-life challenges. 

Both students and design teams have noted 
that the PIMS intervention cards assist 
designers in reducing negative perceptions 
associated with certain products. Reducing 
product-related stigma positively impacts 
the perceived warmth of the product 
user, evoking feelings of friendliness and 
approachability. A properly designed stigma-
free product typically results from several 
overlapping interventions. 
 

Instead of focusing on de-identification 
interventions that may increase users’ mental 
vulnerabilities and conflict with the need for 
a strong social presence, it is more beneficial 
to invest in interventions that foster social 
confidence, optimism, and competence in 
social contexts. Aligning product identity 
with individual preferences and broader 
group, institutional, or brand identities can 
enhance product attachment and evoke 
feelings of pride, joy, status, and belonging. 
While effective, identification interventions 
that add ego-enhancing features provide 
extrinsic benefits and may not inherently 
strengthen users, potentially increasing their 
vulnerability in the absence of these features. 

Interventions aimed at reshaping product 
use should focus on eliminating physically 
and mentally confronting moments to make 
product use more enjoyable. Designers 
can enhance this experience by adding 
benefits or managing social exposure 
through the frequency and intensity of 
product use. Considering new materials 
and technologies is essential, as they can 
lead to significant advancements, making 
products lighter, stronger, more ecological, 
and more capable. These innovations enable 
the exploration of design solutions that 
enhance the body’s abilities, allowing users 
to transcend disabilities. The final product 
intervention, where less accepted products 
incorporate elements from more celebrated 
ones, has inspired many designers and 
students, showing promise in acceptance 
and innovation. 
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scope,” suggesting that the tool expanded 
their field of creative thinking. Moreover, 
praised as “a complete set that taps into 
creativity,” the tool provides comprehensive 
support for idea development. Students 
found it helpful for “finding their way in 
chaos,” indicating its utility in navigating 
complex creative processes. Furthermore, 
they appreciated the “strong foundation 
at the start of the design,” making it 
highly “deployable in a team.” The tool 
strikes a “perfect combination between 
realistic thinking and more imaginative 
idea generation,” blending practicality with 
creativity to enhance the design process. 
 
As human augmentation can be made for 
anyone, including users who may or may 
not face an impairment, it pursues to go 
beyond stigma-free design by focusing on 
empowerment and making any user feel 
more capable (De Boeck & Vaes, 2024). 
With the rapid advancement of technology, 
there has been a growing interest in not 
only restoring but also surpassing human 
abilities. The growing importance of human 
augmentation technologies, the novelty 
of the proposed research field, and the 
significant practical and ethical considerations 
involved, have contributed to the drive 
of this study and the development of the 
human augmentation tool. By providing 
a tool that enhances capabilities, product 
designers can empower individuals and 
positively impact their self-perception. 
When individuals feel more capable, they 
are likely to project this confidence in social 

The PIMS model also emphasizes user-
focused interventions aimed at empowering 
users, transforming them from passive 
recipients to active challengers. Enhancing 
users’ abilities and social skills can protect 
and boost self-esteem, enabling them to 
overcome negative societal reactions. This 
empowerment extends beyond individual 
users, benefiting others with similar 
stigmatizations. Additionally, efforts to 
change cultural attitudes towards disability 
and assistive devices, such as campaigns 
and structural interventions, are crucial 
in supporting these design endeavors. In 
conclusion, we trust that, in the hands of 
a trained designer, the Stigma-Free Design 
Toolkit has the potential to alleviate the 
effects of stigma surrounding assistive 
devices and increase both user-product 
attachment and collective well-being. 
 
In addition, the human augmentation tool 
has been conceived through the analysis of 
123 student projects and was implemented 
in an academic context for two consecutive 
years for validation. Student feedback 
on this tool, gathered through an online 
questionnaire, highlighted several key aspects 
of its usefulness. In perfect alignment with 
our goals, one student stated that human 
augmentation “can leverage someone’s 
impairment to a higher level, transforming it 
into an asset.” Another student described the 
tool as “an efficient way to quickly generate 
high-quality concepts,” emphasizing its ability 
to produce valuable ideas in a short time. 
It was also credited with “broadening their 
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interactions, which can influence how others 
perceive their competence. Overall, as human 
augmentation has the potential to significantly 
influence perceptions of competence by 
enabling individuals to exceed typical human 
limitations, it can reshape how society views 
capability and (dis)ability. 
 
Within previous research, we also discovered 
that social augmentation has not been as 
thoroughly studied as the other categories, 
despite its significant potential value for 
empowerment. Social augmentation aims 
to improve social skills by supporting 
collaboration, communication means, 
and interaction, which can positively 
influence how individuals are perceived 
in terms of their competence. During the 
implementation of our tool in academic 
settings, we observed that student product 
designers frequently overlooked the aspect 
of social augmentation. By also broadening 
this perspective, the human augmentation 
tool has the potential to significantly 
contribute to social empowerment, which in 
turn can improve perceived competence. 
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ABSTRACT | The state of Chihuahua is characterised by being a mainly arid ecosystem, where 
the effects of climate change are contributing to create new conditions of extreme vulnerabilities 
(Janssen 2006; Ribot 2011). This aspect, together with the rapid socio-environmental changes, 
brings to the need to understand how design could evolve to face the new challenges in the 
vulnerable communities of this region (Brown 2017; Giorgi 2022; Wen 2020). Contrary to the vision 
that considers technological development and community approaches as antithetical themes, 
the main research question that addresses this paper is: how design can facilitate community 
appropriation of interventions based on accessible technological resources, in order to improve 
the built environment, quality of life, and climate change? The research project is an ongoing 
project and the outcomes here presented have been developed between 2022-2024. The project 
which is based on a strong connection between researchers and communities’ members, were 
developed following these methodological stages of participation (Winter 2019; Groat 2013): 
(1) semi-structured interviews; (2) walks; (3) co-mapping; (4) definition of indicators; (5) project 
reflection; (6) definition of technological resources. By implementing a process of participation 
with communities’ members, six projects were defined whose objectives are to generate, through 
accessible technological resources, a change in the local community towards sustainable, socially 
and financially viable models. The six projects developed can be summarised as follows: PASO DEL 
NORTE – Mobility HUB: Implementation of an electric bicycle network to improve accessibility to 
urban services in the neighbourhood, with a focus on training residents to transform traditional 
bicycles into electric bicycles and promoting entrepreneurial activities. PASO DEL NORTE – 
Technology HUB: Transformation of a kiosk into a technology center equipped with solar energy, 
Wi-Fi, projector, tablets, aimed at improving educational activities and reducing the digital divide in 
the community. 
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NUEVAS DELICIAS – Agri HUB: Installation of smart greenhouses and water and solar energy 
collection systems to experiment with new forms of sustainable agriculture and address the water 
deficit in the region. 

JULIMES - Water HUB: Implementation of water filters to remove arsenic and fluoride from wells, 
along with awareness activities to improve the quality of life of residents. 
BASASEACHIC – Environmental HUB: Environmental awareness through the installation of 
greenhouses, solar panels and biodigesters in a secondary school, as well as the distribution of air 
quality meters to monitor, with community science processes, pollution in homes in the region. 
BASASEACHIC – Tourism HUB: Development of a tourism project focused on promoting night 
tourism for stargazing, through training students in the use of telescopes and drones. Based on 
the framework above described, this paper introduces results by: (1) introducing design responses 
that resulted from the process described in each of the six categories, (2) explaining how the design 
of these spaces has been embedded with the communities’ members, (3) providing details about 
construction process, level of community engagement, use, and budget, (4) based on previous 
experience developed by the authors in China, Italy and Mexico, this paper provides explanation 
and comparisons on how this methodology can be applied in other cities. 

 

 

KEYWORDS | URBAN VULNERABILITIES, VULNERABLE COMMUNITIES, 
TECHNOLOGY-BASED PROJECTS, RESEARCH BY DESIGN, DESIGN FOR 
VULNERABLES
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1. Introduction 
 
In a society that sees increasingly frequent 
and disruptive radial changes, urban-
architectural design cannot remain outside 
the discussion on what its role should be in 
the present. If we consider “vulnerability” 
as that condition in which a factor external 
to a system can put the wellbeing of the 
system itself at risk, it is clear that these 
current changes more easily put vulnerable 
realities into crisis, and it is precisely in these 
conditions that deeper reflections must be 
made in terms of the role and responsibility of 
design (Jonas, 1985). Considering, moreover, 
that these conditions of vulnerability depend 
on the political, economic and technological 
power that the realities possess, it is 
interesting to analyze in particular how it is 
precisely the “new” technological sphere that 
can activate important thoughts in terms of 
new vulnerabilities, unexplored potentials 
and processes of technological acceptance 
in vulnerable communities (Aftergood, 2016; 
Anders, 1980; Galimberti, 2012). 

In this context, the research project “Design 
for Vulnerables” is developed, which aims 
to define a design methodology capable 
of facilitating the acceptance of accessible 
technological resources in vulnerable 
communities to reduce the very conditions 
of vulnerability and the digital divide. This 
methodology is based on citizen participation 
processes that, although very fashionable 
in recent years, remain a topic of debate 
in terms of methodologies, objectives and 
even definition (Groat, 2013). In particular, 
if the concept of “participation” sounds 
attractive to government or philanthropic 
entities that carry out interventions in 
communities, participation is often limited 
to listening to problems or expectations. The 
research project presented here combines 
the challenges related to the acceptance 
of technological resources to eradicate 
conditions of vulnerability and the challenges 
related to participatory processes (Brown, 
2017; Janssen, 2006). The study of these 
challenges is carried out in contexts of 
vulnerability in a semiarid region of Mexico. 
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1.1 Challenges, Vulnerabilities and
the semiarid region 

The “Design for Vulnerables – Technology 
Challenge” research project is currently being 
conducted in four distinct communities 
situated in the state of Chihuahua, Mexico (see 
Fig.1). These communities were selected due to 
several compelling factors: (1) their residents 
are facing local vulnerabilities stemming from 
both human-made and natural challenges; 
(2) each community possesses untapped 
potential for sustainable and regenerative 
development; (3) these communities are 
dealing with significant impacts from climatic 
and environmental changes prevalent (Ribot, 
2011) in a semi-arid region such as Chihuahua; 
and (4) each community represents a unique 
setting —urban, peri-urban, rural, and 
forested— which serve as models for other 
regions exhibiting similar contexts. 

1.2 Paso del Norte (Chihuahua, 
Chihuahua) – Urban Community

Paso del Norte (28°67’41.77” N, 106°06’90.05” 
W) is a semi-formal urban community 
situated within the municipality of Chihuahua. 
Established in the 1970s, as a solution for 
families migrating from rural areas seeking 
housing in the city. The main characteristic 
of Paso del Norte is its geographical setting: 
it is perched on the slopes of a mountain 
range that restricts urban expansion and is 
divided from the formal urban area by an 
urban highway and the Sacramento River. 
This geographical isolation poses challenges 

for residents, contributing to feelings of 
exclusion and insufficient access to essential 
services. Accionética, a local association led 
by Virginia Aceves, has dedicated the past 
seven years to work within the community, 
focusing primarily on organizing recreational 
and educational initiatives for children and 
youth. Through comprehensive analysis and 
mapping of community assets and challenges, 
two prominent issues have been identified 
by residents: (1) improving accessibility to 
and from the community, and (2) enhancing 
access to technological resources that facilitate 
learning activities promoted by Accionética. 

1.3 Nuevas Delicias (Chihuahua, 
Chihuahua) – Peri-Urban Community

Nuevas Delicias (29°07’19.96” N, 106°25’16.02” 
W) is a peri-urban town within the municipality 
of Chihuahua, founded after the Mexican 
Revolution (circa 1910-1920) to redistribute 
land from wealthy landowners to poorer 
populations. The Union Agrícola y Ganadera 
of Nuevas Delicias primarily oversees the 
management of communal resources and 
production sites. Moreover, this community is 
very important in the region since it is home 
to several educational institutions that attracts 
students from surrounding agricultural region, 
encompassing an elementary school with 
300 students, a secondary school with 250 
students, and a high school with 100 students. 
Moreover, organizations like the “Club del 
Abuelo” actively collaborates on various 
initiatives within the community. However, 
climate change and the mismanagement 
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of water resources, pose serious threats to 
the sustainability of agricultural practices 
in Nuevas Delicias. During community 
workshops, participants highlighted the 
urgent need to address these environmental 
challenges and water consumption sensibility. 

1.4 La Regina (Julimes, Chihuahua) – 
Rural Community

La Regina (28°24’45.1” N 105°27’05.3” W) 
is a rural community located within the 
small municipality of Julimes, with a strong 
agricultural focus thanks to the relative 
abundance of water sourced from the 
Conchos River. Despite this availability 
of water, the community faces severe 
contamination issues—particularly with 
arsenic and fluoride levels—which jeopardize 
the health of its residents. Although both state 
and municipal public authorities, alongside 
private sector interventions, have made 
tremendous advances to mitigate water 
quality issues, some problems persist and 
the current methodologies to make water 
drinkable, such as reverse osmosis systems, 
lack effectiveness. Although numerous socio-
economic emergencies exist, predominantly 
linked to extreme poverty, community 
members unanimously identify water quality 
as the paramount issue needing immediate 
and comprehensive attention. 

1.5 Basaseachic (Ocampo, Chihuahua) 
– Forest Community

The community of Basaseachic (28°12’14.1” N 
108°12’34.5” W) is nestled in the municipality 
of Ocampo, located in the western Sierra 
Madre, commonly referred to as the Sierra 
Tarahumara.

The region’s natural resources and scenic 
landscapes render the Sierra Tarahumara 
one of Mexico’s premier tourist destinations, 
with Basaseachic renowned for hosting 
the highest continuous waterfall in the 
Americas. Despite its natural allure, the 
local tourism industry suffers from a lack of 
visitor retention. Moreover, the community’s 
ecological and social frameworks are under 
threat from excavating operations, combined 
with the negative impacts of climate change 
and a general apathy towards environmental 
conservation. During community workshops, 
two critical themes surfaced, indicating the 
residents’ desire to engage actively on these 
issues: (1) fostering greater environmental 
awareness among the population, and 
(2) developing innovative and sustainable 
tourism offerings within the municipality. 

 

 



    1868 — Cumulus Conference Proceedings Monterrey 2024

Figure 1. The four locations of the research project: Paso del Norte (urban), Nuevas Delicias (periurban), La Regina 

(rural) and Basaseachic (forestry). 

2. A six-step participative process 
 
To optimize the results of community participation, the work was structured according to six 
main phases of collaboration with the community, preceded by two phases for preparing the 
environment to the implementation of the six-steps. The following six steps have been:
1.	 Activity 1. Semi-structured interviews (Screening) 
2.	 Activity 2. Walk around the neighborhood (Screening) 
3.	 Activity 3. Mapping 
4.	 Activity 4. Definition of indicators and vulnerabilities 
5.	 Activity 5. Development of shared strategy / HUB 
6.	 Activity 6. Definition of tech-based project

2.1 Preparing the process 

As first activity, to prepare the process, a phase of knowledge of the contexts by the research 
group took place: in this pre-workshop, field visits were carried out and videos were recorded 
to document the territorial context of the four communities. In addition, the objectives of the 
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people. Without a doubt, this first activity 
allows for a very important awareness of the 
main themes to be studied. 

2.3 Activity 2. Walk around the 
neighborhood (Screening) 

In order to create an even deeper bond 
between the research team and the residents, 
as well as to have a deeper knowledge of the 
context, several field visits were organized 
with interviews and informal meetings 
between the main actors. The main objective 
of this activity remains the possibility that, by 
walking through the context, the residents 
could better express the concerns and hopes 
that characterize their normality. 

2.4 Activity 3. Mapping 

Participatory cartography workshops were 
held in each community for mapping and 
prioritization, lasting approximately two 
hours. The process was documented through 
photographic and video recordings, both with 
prior verbal approval by the participants. 
The activity consisted mainly of community 
mapping of vulnerabilities, potential for 
change, and factors that influence access to 
technology using a satellite image (map) of 
each territory printed in large format. Each 
community located social, environmental, 
and/or territorial problems on it. The 
identification, choice of symbology, and 
location of these problems was carried out 
through dialogue among participants and 

“Design for Vulnerables” (Dv) project and the 
structure of future methodological activities 
were presented to the stakeholders. Field 
visits were carried out in the communities, 
during which each expert conducted non-
participatory observations, collecting video 
material on the socioenvironmental contexts 
of each area. The videos produced were 
shared among the team of experts to better 
define and understand the vulnerability of 
each community. 

The second activity regarded the involvement 
of the main actors active in the context: the 
purpose of the “Design for Vulnerables” project 
was explained to the stakeholders along 
with the structure of future methodological 
activities, confirming the interest of the 
community. Prior to this activity, stakeholders 
expressed their willingness to voluntarily 
participate in the formulation, presentation 
and implementation of the “Design for 
Vulnerables” project. 

2.2 Activity 1. Semi-structured 
interviews (Screening) 

With the main actors, that is, those actors 
who first joined the project, semi-structured 
interviews were conducted to allow (1) to 
gain a deeper understanding of the context, 
analyzing those aspects that emerged in 
the initial approach to the community; (2) 
to begin to establish a relationship between 
researchers and residents that is deeper than 
those that are created in activities with many 
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with the guidance of technical facilitators 
(interdisciplinary experts). Colored labels, 
markers, and colored pencils were used for 
the symbology. 

2.5 Activity 4. Definition of indicators 
and vulnerabilities

The fourth activity represents the last activity 
of this first “analysis” session and is about 
the community prioritization of vulnerability 
indicators in each community (Valderrey 
et al., 2023). A printed questionnaire was 
used containing the 50 ecological and social 
indicators proposed by the academy that are 
related to the six dimensions of vulnerability 
analyzed in the Project. The participants used a 
three-point Likert scale (0-not at all important; 
1-somewhat important, and 2-very important) 
to assess their importance. Without a doubt, 
the main objective of this activity is to reflect, 
starting from a scheme of vulnerabilities 
defined by the academy, on the most relevant 
needs of the context with the results of 
(1) raising awareness about situations of 
vulnerabilities and (2) opening the reflection to 
the generation of ideas and proposals for the 
strategies to be implemented.

2.6 Activity 5. Development of shared 
strategy / HUB 

Thanks to the list of vulnerability conditions 
developed in the previous activity and 
the reflection that the list generation 

produced, this review of the intervention 
strategies proposed by each community 
was developed. Then the team of experts 
structured the strategic lines of technological 
intervention based on the contextual 
characteristics of each community. These 
strategies have undoubtedly been the result 
of an imaginative process that wanted 
to propose a vision of radical change in 
the communities, without considering 
the specificity of each intervention or the 
technical aspects. 

2.7 Activity 6. Definition of
tech-based projects 

Based on the definitions of the strategies, 
the projects to be implemented and the 
technological approaches that each of these 
should have began to be defined in joint 
work between multidisciplinary experts and 
community actors. Thanks to the support of 
experts in different disciplines and experts 
in technological resources, six projects were 
defined that contribute to the realization of 
the visions defined above. All the projects 
(Fig. 2) have an important technological 
component that facilitates the realization of 
activities that contribute to the objectives of 
each project. 
 

 
 



Cumulus Conference Proceedings Monterrey 2024 — 1871 

Figure 2. The designed interventions for the four communities (more drawings and pictures on the webpage www.

designforvulnerables.com ). 

 
3. The six projects 

During a period of 6 months (September 2023 to March 2024) the six projects planned with 
the communities have been implemented and the first activities supported by these projects 
took place. Here, we present the six projects and in the following section of “results” the main 
common characteristics will be underlined, so to present some final conclusions, which are the 
answers to the main question of this research. 

Together with the communities, we decided to call all these projects as “hub” with the 
assumption that these interventions could be a first step where to generate and think about 
following steps toward a common shared vision of local sustainable development (Fig.3). 

3.1 Paso del Norte – Mobility Hub 

To facilitate the connection between the community and the formal city, an electric bicycle system 
that facilitates access to the community and urban services is being implemented. The initial phase 
of the project involved some public activities to make people “fall in love” with the technology. 
Then, according to the willing and the levels of participation, four bikes have been assigned to 
some families. At the same time, a workshop to modify traditional bikes to electric bikes has been 
organized, led by a professor in mechanical engineering. So, other four bikes have been assigned 
to other families which created their own electric bike. The main goal of theses phases was to 
introduce the technology in the community, showing the benefits and the facility to create it. 

The second phase involves the installation GPS to other electric bicycles with the aim to leave 
them freely in the community and create a connection from the main square of the community 
to the Tecnologico de Monterrey campus, where the main transportation lines of the city pass. 
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The last phase (hopefully) is to support the 
community’s entrepreneurial initiative for 
the generation of an electric bicycle service in 
other vulnerable communities. 

3.2 Paso del Norte – Technology Hub 

To facilitate the activities of the association 
and limit school dropout, an existing kiosk 
has been transformed into a high-tech public 
element: (1) a wifi router brings Internet to 
the community; (2) a projector, a screen and 
speakers allows residents to organize shared 
cinema activities; (3) tablets and 3D viewers 
allows Accionética to organize educational 
activities, together with experts or by 
themselves, for children, youths and women 
of the communities. All these electronic 
devices are supported by a solar panel that has 
been installed in the main square and which 
supports also the recharge of the electric bikes. 

3.3 Nuevas Delicias – Agricultral Hub 

In order to raise awareness about the 
importance of sustainability in agriculture 
and to promote new forms of agricultural 
production, the following projects have 
been implemented: (1) two “intelligent” 
greenhouses for the production of vegetables 
(high school) and flowers for sale (club del 
abuelo) have been installed together with a 
solar panel to make the sensors, computers 
and pumps work; (2) cactus cultivation for 
new techniques of fodder for livestock (in the 
secondary, a cactus garden was already been 
planted); (3) drip irrigation systems, with solar 
panels to sensibilize about water saving and 

humidity; (4) composting system for recycling 
food waste (in the primary school); (5) a drone 
system to supervise the maintenance of water 
resources and the surveillance of livestock, 
saving time, fuel and water. The five systems 
work in a circuit, so that the compost products 
are used for the greenhouses and gardens 
that feed the school canteens. 

3.4 La Regina – Water Hub 

To allow residents to access water supplies 
without having to resort to contaminating 
reverse osmosis systems and to avoid high 
energy consumption, five slow filtration filters 
have been installed in public spaces: one in the 
main public square and four within primary 
and secondary schools, with faucet installed 
inside and outside the schools’ fences. These 
filters, developed by a local company, can 
remove significant amounts of arsenic and 
fluoride (all of them have been approved by 
the public authorities and are under periodical 
controls by the local health system). Moreover, 
to create understanding about the importance 
of filtering the water, some educational 
activities have been implemented with the 
schools and water quality testers have  been 
distributed within the community. 

3.5 Basaseachic – Environmental Hub 

To raise awareness of the importance of 
caring for the environment and the social  
opportunities associated with environmental 
activities, the Basaseachic Secondary School 
and CONANP (National Commission for 
Natural Protected Areas) work together 
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with the “Environmental HUB”: (1) biodigester to recycle food waste from the canteen and heat 
classrooms with gas instead of firewood; (2) intelligent greenhouse to produce vegetables for 
local consumption and mushrooms for selling; (3) a scientific laboratory on air and water quality.  

3.6 Basaseachic – Tourism Hub 

To think about new possibilities for tourism and to offer a new digital image of Basaseachic (as 
a natural area with many tourism opportunities) a project with the high school and hoteliers has 
been implemented. In particular, the project works in the direction to promote a new offer for 
touristic activities in Basaseachic: taking advantage by the fact that this are of Sierra Tarahumara 
is one with the best region in Mexico to observe the starry sky, the high school proposes activities 
focused during night time, giving the opportunity to promote one-night stays in the local hotels.

 
 

Figure 3. The six projects developed within the project: (A) electric bike network in Paso del Norte; (B) technological gazebo 

for educational purposes in Paso del Norte; (C) agricultural hub in Nuevas Delicias; (D) public filters for potable water in La 

Regina (Julimes); (E) the environmental hub in the secondary school of Basaseachic; (F) the tourism hub, with the high school of 

Basaseachic. 
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4.2 Design of spaces has
been embedded with the
communities’ members 

The implementation of the projects had 
important implications both in the physical 
spaces of the communities that were modified 
to allow the projects to be executed, and in the 
ephemeral organizations of the communities. 

The changes in the spatial sphere are already 
distinguishable in section 2 “A six-step 
participative process” (Fig.2), where we see 
how: (1) the public square of Paso del Norte 
had to undergo modifications to install the 
solar panel, the technological kiosk and 
facilitate the use of bicycles; (2) the external 
spaces of the schools of Nuevas Delicias 
had to be rethought to accommodate the 
vegetable garden, the greenhouse, the 
rainwater collection tanks and the solar 
panel; (3) the spaces of the schools of La 
Regina had to internally accommodate water 
filters and the fences saw the emergence 
of these points of sharing with the external 
community; (4) the secondary school of 
Basaseachic made a significant modification 
of the land to better accommodate the 
greenhouse, all the connected systems and 
create the vegetable garden. 

Beyond the new activities that associations 
and schools carry out thanks to the 
interventions, the changes in the ephemeral 
sphere mainly concern the changes that 
schools have made in their educational 

4. Results

4-1 Design responses 

A first result to highlight is related to the ability 
to involve the local community. Objectively, 
to date, it has not been possible to involve 
all the actors of interest for the participatory 
process: the public sector remains almost 
completely excluded from the urban project of 
Paso del Norte and the participation of society 
does not exactly reflect the population of the 
colony. This second fact can be related to the 
important role played by Accionética which 
focuses its work on the youngest segment of 
the population and on women’s groups. 

On the contrary, in the projects of Nuevas 
Delicias, Julimes and Basaseachic, there has 
been a strong participation of the educational 
sector (all levels of basic education) and an 
important participation of the local public 
administrative sector (Unión Agricola in 
Nuevas Delicias; the municipality, the Civil 
Protection and the State Health Secretariat; 
the municipality in Basaseachic). Objectively, 
the participation of the schools has made it 
possible to plan the projects, carry out the 
interventions and manage them. 

It should be noted again that the lack of 
educational services in Paso del Norte does 
not allow a school to be involved as easily as 
in other contexts.
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the main actors and without forgetting the 
less impactful ones, becomes an extremely 
relevant aspect. Which these are (whether 
public, educational, administrative, private, 
academic, associative, etc.) cannot be defined 
without knowing the context. 

Secondly, an important aspect that 
emerged from the implementation of 
the six-step methodology concerns the 
importance of sensitivity, typical of the 
architectural discipline, to be able to read 
and interpret together with the community, 
the characteristics of a territory thanks to 
different means of communication and 
reflection. Now, since vulnerabilities are 
contextual,  there is nothing more important 
than these processes of participatory 
reflection, which allow us to highlight the 
peculiarities of a territory, allowing, at the 
same time: (1) to bring the design group closer 
to the context, (2) to facilitate dialogue with 
the community, (3) to document a process 
rich in ideas that can prove important when 
introducing new actors, and (4) to reflect 
together with the community on the potential 
and vulnerabilities of the context, facilitating 
the emergence of visions that go beyond 
the normalization of reality and the rise of 
phenomena of awareness. 
 
5. Conclusions 
 
The process presented and developed during 
this project highlights that design has a 
fundamental role in the ability to create 
awareness. That is, it has always been 

programs: in Nuevas Delicias, the primary and 
secondary schools have made changes in the 
educational program to introduce the use of 
technological resources in teaching activities. 
The secondary school of Basaseachic has 
done the same, with very interesting results, 
by introducing an ecological laboratory in the 
various levels of teaching and the bachillerato 
has introduced a sustainable tourism class. 

4.3 Applications of this
methodology in other cities 

In the years in which the “Design for 
Vulnerables” research project has been 
carried out (2021 – today), one consideration 
always appears very clear and indisputable: 
the conditions of vulnerability are contextual 
(Wen, 2020; Winter, 2019). For this reason, it 
would be unthinkable to propose these same 
solutions a priori in any other community, 
even if it were a community 5 kilometers 
from those currently involved. This fact 
sheds an important light on the role that 
the methodological process plays in tackling 
a design path together with a community 
of residents. As explained previously, even 
in a single project like this, the spectrum 
of participants is not uniform in the four 
communities due to different characteristics 
of the social fabric. Therefore, it is even 
less uniform in radically different social 
and cultural contexts. Therefore, the ability 
to observe and map – in the first instance 
– who are the main actors in a context, 
and try to be able to count on a balance of 
participation, without losing the presence of 




