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Learning 
From Debris
A Detailed Journey for Participatory Research

'HQt�/ySH]���1DG\HOL�4XLUR]���%HW]DEH�9DOGpV

As Mexican students living abroad, the 2017 earthquakes marked the beginning of  
an important chapter in our academic careers. What started as a shared feeling of  impo-
tence, evoked by the distance between Mexico and us during such a crucial time, ended 
LQ�D�SUROLÀF�FROODERUDWLYH�UHVHDUFK�SURMHFW�WKDW�VHUYHG�DV�D�EDVLV�IRU�YDULRXV�DFDGHPLF�
endeavors, one of  which we will share throughout this chapter. In what follows, we will 
explain an idea based on our journey as graduate students aiming to create new infor-
mation regarding disaster recovery while attempting to help stricken communities in a 
FRQWH[W�ÀOOHG�ZLWK�FRPSOH[LW\��LQVWDELOLW\��DQG�XQFHUWDLQW\��WKH�SRVW�HDUWKTXDNH�ODQGVFDSH�
at the Isthmus of  Tehuantepec in Oaxaca, Mexico. In this area, we propose an educa-
tional framework to regard reconstruction as part of  the urbanization continuum in 
vulnerable small cities prone to multiple (and recurrent) environmental threats. In other 
words, we will put forward a model that understands reconstruction as a crucial stage in 
the cycle of  city building to advocate for the need to restore the built environment while 
increasing risk awareness and enhancing response capacities among communities that 
will face natural disasters periodically.

With the help of  Gretchen Brion-Meisels, a lecturer in Prevention Science and Practice 
from the Harvard University Graduate School of  Education, and Lorena Bello Gómez, 
a lecturer in Architecture from the Massachusetts Institute of  Technology, we devised a 
multistep educational program to promote participatory reconstruction in the municipality 
of  Asunción Ixtaltepec, Oaxaca. In short, our proposal centers on hiring local women (who 
ZHUH�DOUHDG\�LQYROYHG�LQ�FRQVWUXFWLRQ�ZDVWH�PDQDJHPHQW��WKURXJK�SUH�H[LVWLQJ�ÀQDQFLDO�DLG�
programs to rebuild a public space with rubble from the 2017 earthquakes, developing skills 
to reinforce their own houses as part of  the second stage of  the process �)LJXUH���. We claim 
that the success of  a program like this could set a positive example for the other neighboring 
communities, allowing for inclusive design to become a catalyst for a more sustainable long-
term recovery. Our goal is to foster the production of  safer towns by providing people with 
the tools they need to reinforce their knowledge about construction systems. 
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)LJXUH��.  Zapotec women scavenging steel among piles of  rubble from the 2017 earthquakes next to  the Las Nutrias River  in 
Asunción Ixtaltepec, Oaxaca. Photo from the Pasa la Voz collective archive. 2018.1

To start, we will describe our research 
methodology and explain the importance 
of  understanding disaster response and 
reconstruction as moments in which local 
governments and populations should 
participate, learn, and acquire skills that 
will help them in a similar situation in 
the future. Moreover, we will make a case 
to challenge existing top-down recov-
ery schemes through models that build 
upon the particularities of  disaster-prone 
communities to enable bottom-up action. 
We will also situate rubble management 
as a central concern in recovery, given its 
current negative environmental impacts 
and ability to act as a reconstruction asset. 
We will then explicate the geographic and 
social context in which we have worked 
for the past two years to describe the 
characteristics of  the area that could allow 
us to put forward our particular proposal, 
which include workshops and skill-build-
ing sessions with adult women to learn 
how to reuse rubble in reconstruction 
through tequio, a local form of  reciprocal 
collective work. Lastly, we will intro-
duce our theory of  change, describe our 
program and its activities in detail, and 
present our proposed evaluation methods. 

)UDPLQJ�WKH�3UREOHP

The research project in which this 
proposal is based was conducted be-
tween November 2017 and January 2019 
by three Master’s degree students at the 
Harvard University Graduate School of  
Design.2 The study used a mixed method-
ology approach, combining quantitative 
and qualitative methods, and it employed 
both remote and on-the-ground research. 
Initial archival reviews happened between 
November 2017 and April 2018, followed 
by a three-month data collection period 
in Mexico between May and August 2018, 
and a data processing period between 
August 2018 and January 2019. To un-
derstand perspectives on the ground, the 

WHDP�FRQGXFWHG�ÀIW\�RQH�LQWHUYLHZV�ZLWK�
key actors within the federal, state, and 
local government, academia, the private 
VHFWRU��QRQ�SURÀW�RUJDQL]DWLRQV��DQG�WKH�
local population. Moreover, the project in-
cluded a cross-sectional randomized-sam-
SOH�VXUYH\�RQ�GLVDVWHU�UHFRYHU\�ZLWK�����
participants across the local population 
RI �WKH�ÀYH�PXQLFLSDOLWLHV��HOHYHQ�PDS-
ping workshops with local women and 
children, extensive mapping and photo-
graphic documentation of  rubble at the 
site, and a cartographic analysis of  the 
combined results �)LJXUH���.

Interviewees were selected through 
VQRZEDOO�VDPSOLQJ�DQG�LQFOXGHG�ÀYH�
IHGHUDO�RIÀFLDOV��ÀYH�VWDWH�RIÀFLDOV��HLJKW�
PXQLFLSDO�RIÀFLDOV��WKLUWHHQ�QRQ�SURI-
it representatives, two private-sector 
workers, seven academics, and eleven 
UHVLGHQWV��7KH�UHVHDUFK�WHDP�LGHQWLÀHG�D�
list of  key players that could be targeted 
for initial meetings based on a review of  
press articles and other digital materials. 
From then on, the pool of  interviewees 
grew based on referrals from the initial 
participants. All interviews were conduct-
HG�LQ�6SDQLVK��(DFK�SHUVRQ�ZDV�RIÀFLDOO\�
interviewed once, and the conversations 
lasted between one and two-and-a-half  
hours. The interviews were structured 
around three open questions regarding 
the immediate response to the earth-
quakes of  2017, the state of  recovery and 
rubble management until the point of  the 
interview, and the role or potential role 
of  each interviewee in post-earthquake 
action in Oaxaca. Recurring themes in the 
interviews were coded manually to create 
overarching categories, which later served 
to organize the contents of  each con-
versation. After the interviews, some of  
the participants (particularly residents and 
QRQ�SURÀW�UHSUHVHQWDWLYHV��RIIHUHG�WR�DFW�DV�
links between the research team and other 
community members, becoming central to 
the development of  the site investigation. 

1.  Pasa la Voz (Spanish) and 
Bicheeche Diidxa’ (Zapotec) 
essentially translates to “spread the 
message”. It refers to the  research 
organization created by Deni 
Lopez, Nadyeli Quiroz, and Betza-
be Valdes in the summer of  2018. 

2. Together, Deni Lopez, Na-
dyeli Quiroz, and Betzabe Valdes 
received awards from the Penny 
White Project Fund, the David 
Rockefeller Center for Latin 
American Studies, the Interna-
tional Travel Community Service 

Fellowship, and Aeromexico to 
conduct the base research for 
this study, titled “Disaster as an 
Opportunity: Alternatives for 
Alternatives for Debris Manage-
ment at the Los Perros Riverbank 
in Oaxaca, Mexico

© Pasa la Voz collective archive 
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Initial participants based 
on press article review. 
From then on, snowball  
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)LJXUH����7KLV�GLDJUDP�VKRZV�DOO�WKH�FRPSRQHQWV�RI �WKH�PHWKRGRORJ\�XVHG�WR�FRQGXFW�WKLV�VWXG\��ZKLFK�LQFOXGH�ÀIW\�RQH�
LQWHUYLHZV��D�FURVV�VHFWLRQDO�VXUYH\�ZLWK�����SDUWLFLSDQWV��D�PDSSLQJ�DQDO\VLV��WKH�FUHDWLRQ�RI �D�SKRWRJUDSKLF�UHFRUG��DQG�D�
thorough archival review. Diagram by Dení López and Betzabe Valdés, 2019. 
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The cross-sectional survey consisted 
of  a randomized-sample survey with a 
margin of  error of  5%. The sample size 
took into consideration that the target 
SRSXODWLRQ�LQ�WKH�ÀYH�PXQLFLSDOLWLHV�
consisted of  159,155 inhabitants, and 
LW�UHTXLUHG�����FRPSOHWH�VXUYH\V�WR�JHW�
VWDWLVWLFDOO\�VLJQLÀFDQW�UHVXOWV��7KH�QXPEHU�
of  interviews per municipality was allocat-
ed in proportion to population size: 69 in 
&LXGDG�,[WHSHF��������������LQ�$VXQ-
ción Ixtaltepec (9.49%), 21 in El Espinal 
�������������LQ�-XFKLWiQ�GH�=DUDJR]D�
(61.60%), and 21 in Santa María Xadani 
���������7KH�SDUWLFLSDQWV�QHHGHG�WR�EH�
eighteen years or older and had to have 
lived in the same residence for at least ten 
years to ensure they had witnessed the 
ODVW�PDMRU�ÁRRG�FDXVHG�E\�ULYHU�RYHUÁRZV��
which happened in 2010. Since cadasters 
did not exist, the study randomly selected 
blocks to obtain one interview per block. 
The surveyed houses in each block were 
chosen systematically, beginning in the 
northwest corner and moving clockwise 
until surveyors obtained a response. If  no 
one was willing to respond, the block did 
not have eligible residents, or if  the block 
had no houses, surveyors moved on to the 
next randomly selected block. The survey 
contained 120 questions regarding personal 
LGHQWLÀFDWLRQ��WKH�/DV�1XWULDV�5LYHU��ÁRRGV��
earthquakes, rubble management, waste 
management, post-disaster aid perception, 
culture and identity, public space, and 
economy, safety, and health.���The research 
team hired two groups of  eight surveyors, 
all of  whom were local young adults. The 
VWXG\�ODVWHG�DSSUR[LPDWHO\�ÀYH�ZHHNV�

The participatory mapping workshops 
served to qualitatively explore the value 
that the inhabitants of  the region give 
to their urban and natural environment. 
Each workshop was carried out with 
groups of  eight to ten adult women and 
children in each municipality to create 
visual representations that helped the re-

searchers identify the primary needs, con-
cerns, and changes related to the earth-
quakes of  2017. The workshops studied 
WKUHH�DUHDV��VHDVRQDO�ÁRRGV��SHUFHSWLRQ�
and interaction with the Las Nutrias River, 
and changes in the built environment after 
the earthquakes. Each session also served 
as a forum for environmental awareness 
that encouraged citizen participation in 
the reconstruction process.  

Lastly, the mapping analysis serves a 
V\QWKHVLV�RI �WKH�SURMHFW·V�VSDWLDO�ÀQGLQJV��
as it showcases the location of  con-
struction waste and the main problems 
UHJDUGLQJ�ÁRRGV�LQ�WKH�ÀYH�PXQLFLSDOLWLHV�
studied. These maps were developed from 
diverse datasets with the help of  Robert 
Pietrusko, Associate Professor of  Land-
scape Architecture at the Harvard Uni-
versity Graduate School of  Design. They 
include Geographic Information System 
(GIS) layers produced by the National In-
stitute of  Statistics and Geography (INE-
GI), spatial datasets produced by the team 
regarding the location of  rubble (made 
with GPS trackers), and the outcome of  
eleven participatory mapping workshops 
FRQGXFWHG�DFURVV�WKH�ÀYH�PXQLFLSDOLWLHV��
Even though preexisting GIS data is pub-
lic, there were some instances in which it 
was challenging to obtain it. Therefore, 
the group worked with several govern-
ment agencies to attain all data available 
regarding the geographic characteristics 
of  the river, earthquake damages, topog-
UDSK\��EXLOW�HQYLURQPHQW��DQG�RIÀFLDO�
rubble disposal sites. Given the scarcity 
of  information, the group also created its 
own mapping repertoire, which included 
water treatment and waste management 
LQIUDVWUXFWXUH��XQRIÀFLDO�UXEEOH�GLVSRVDO�
VLWHV��FULWLFDO�ÁRRG�ULVN�SRLQWV�DORQJ�WKH�
ULYHU��ODQGÀOOV��ÁRRG�SURQH�DUHDV��DQG�
water runoffs. The photographic compi-
ODWLRQ�XVHG�LPDJHU\�IURP�GURQH�ÁLJKWV��
tablets, and smartphones.

SOURCE: Hannah Ritchie and Max Roser (2018) - "Natural Catastrophes". Published online at OurWorldInData.org. Retrieved from: 'https://ourworldindata.org/natural-catastrophes' [Online Resource]
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)LJXUH����*UDSK�VKRZLQJ�QXPEHU�RI �JOREDO�QDWXUDO�GLVDVWHUV�LQ�FRQWUDVW�WR�WKH�WRWDO�HFRQRPLF�FRVW�RI �GDPDJHV�UHVXOWLQJ�IURP�
them. Adapted from Natural Catastrophes by Ritchie & Roser, 2018. 

��� The Las Nutrias River (the 
5LYHU�RI �WKH�2WWHUV��LV�RIÀ-
cially known as the Los Perros 
River (the River of  the Dogs) 
in Mexico. This comes from an 
error in translation from Zapotec 
to Spanish, as the original name, 
Guiigui’ Bi’cunisa is literally 
transalted as river of  the swim-
ming dogs (otters, in Zapotec). 
Throughout the article, we will 
refer to the river by its original 
Zapotec name to respect the 
wishes of  the locals who helped 
us conduct this study. 
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)LJXUH��. Rubble management, an often undermined aspect of  disaster recovery, is a central concer because of  its potential re-
ODWLRQVKLS�WR�DOO�VHFWRUV�SHUWLQHQW�WR�UHFRQVWUXFWLRQ��HFRQRPLF�GHYHORSPHQW��HQYLURQPHQWDO�IUDJLOLW\��LQVWLWXWLRQDO�GHÀFLHQFLHV��
local capacity, infrastructure provision, housing production and cultural heritage . Diagram by Dení López (2018) 

3RVW�(DUWKTXDNH�5HFRYHU\�DQG� 
5XEEOH�0DQDJHPHQW�DW�WKH� 
,VWKPXV�RI �7HKXDQWHSHF

As natural disasters become increas-
ingly frequent in the face of  changing 
climates, so does the claim that they 
represent valuable opportunities to 
incorporate innovative urban develop-
ment models. Nevertheless, this idea is 
continuously overshadowed by the sheer 
urgency to restore the preexisting built 
environment (along with its problems) 
when catastrophes strike. Said urgency 
PDNHV�LW�GLIÀFXOW�WR�FRQVLGHU�WKH�GLIIHUHQW�
characteristics of  the affected sites, often 
resulting in decontextualized recovery 
models. While this conundrum is not new 
to urban planners and designers, there 
are few solutions to address it based on 
the systematic research of  the long-term 
effects of  disasters, particularly in under-
served communities prone to recurrent 
environmental threats. 

 As shown in )LJXUH��, both the 
number of  environmental disasters and 
the amount of  money spent to cover 
related damages has exponentially grown 
in the past twenty years, suggesting that 
people’s loss of  patrimony is ever increas-
ing (Ritchie/Roser 2018). Yet, recovery 
mechanisms worldwide have changed only 
minimally and seem to follow a steady 
top-down pattern. In contrast with the 
central role that federal governments and 
international actors take in the creation 
of  guidelines and execution of  plans to 
respond to environmental crises, there is 
a growing need to put forward recovery 
models that strengthen local response ca-
pacity, increase risk awareness, and allow 
cities to use long reconstruction periods 
as critical bottom-up learning moments to 
cope with future disasters. In other words, 
there ought to be a paradigm shift to chal-
lenge existing top-down disaster response 
schemes that tend to overlook the impor-

tance of  integrating decentralized actions 
and are, therefore, quickly dismissed during 
emergencies (Daly et al. 2017). 

As Marfai, Sekaranom, and Ward 
argue, inadequate infrastructure and poor 
maintenance, paired with a lack of  com-
munication between governmental institu-
tions and local actors involved in solving 
problems, causes higher vulnerability 
levels (Marfai/Ward 2015). Therefore, 
governments should be less involved in 
implementing actual long-term recovery 
strategies and more focused on enhancing 
local capacity to deal with upcoming dis-
asters. Among other things, this requires 
bettering links between stakeholders, 
particularly at the municipal level. Disaster 
governance structures should not only 
FUHDWH�VHHPLQJO\�HIÀFLHQW�JXLGHOLQHV�EXW�
also follow-up with decentralized capacity 
building for residents, local governments, 
and other institutions to develop func-
tional recovery and prevention models 
(Daly et al. 2017).

This mindset also pushes for a more 
nuanced understanding of  risk-prone 
cities, including their geographic particu-
larities, cultural characteristics, economic 
conditions, and governance structures. 
According to the United Nations Devel-
opment Programme, for example, women, 
boys, and girls are fourteen times more 
likely to die during disasters than men, 
mainly because of  preexisting conditions 
of  inequality that exacerbate imbalanced 
access to resources and services. (Habtezi-
RQ��������7KLV�VKRZV�WKDW�GLVDVWHUV�GR�
not affect everyone in the same way, and 
suggests that new interventions need to put 
forward ways of  working with the most af-
fected groups within already vulnerable pop-
ulations to allow for bottom-up action. As 
we will develop in detail later, our proposal 
will center on working with adult women 
to increase construction skills with recycled 
materials in a context where self-construc-
tion is a norm that they do not get to be a 
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part of, and where said women could play a 
key role in increasing risk awareness among 
the rest of  the population.

Another important feature to highlight 
is the idea to use reconstruction as a pe-
riod to rebuild while augmenting knowl-
edge about the causes and effects of  
natural disasters among local populations. 
Reconstruction is a period that does not 
only correspond to the few months of  the 
emergency response, given that is can last 
up to a decade in the most underserved 
areas; its duration is directly related to the 
intensity of  the disaster and the resources 
available in the stricken place �)LJXUH���� 
Therefore, it should be understood within 
a cycle in which numerous disaster-prone 
cities grow, redevelop, and imminently 
face cataclysms, to become a valuable 
period for urban settlements to rise while 
increasing pragmatic preemptive skills 
among their inhabitants. 

The reconstruction stage is also 
crucial because it touches upon most 
of  the sectors important to everyday 
urbanization like housing production, 
infrastructure provision, cultural heritage, 
socioeconomic development, institutional 
GHÀFLHQFLHV��HQYLURQPHQWDO�IUDJLOLW\��DQG�
local capacity. However, it is challenging 
to arrive at actionable goals with such a 
broad framework in mind, particularly in 
developing nations. As shown in )LJXUH�
�, our program proposal will center on 
providing an alternative solution to one 
of  the often-neglected but vital concerns 
in post-disaster recovery that, like the 
concept of  reconstruction, can easily be 
linked to the all of  the aforementioned 
sectors of  everyday urbanization: rubble 
management.

Despite being recognized globally as a 
VLJQLÀFDQW�FKDOOHQJH��IHZ�SODQV�H[LVW�WKDW�
address post-disaster waste management 
in a contextualized manner, and notably, 
fewer do so in the Global South (Hoop-
er 2018). As Brown et al. explain, this 

KDSSHQV�EHFDXVH�´ÀQDQFLDO��WHFKQLFDO�DQG�
expert resources in developing countries 
are generally a limiting, if  not prohibitive, 
factor in achieving disaster risk reduction 
goals.”(Brown et al. 2011)Moreover, exist-
ing plans or guidelines are generally lim-
ited to describing what can be done with 
rubble rather than how to achieve such 
solutions, especially in contexts where 
UHVRXUFHV�ZHUH�DOUHDG\�PHDJHU�LQ�WKH�ÀUVW�
place.This often results in rubble mishan-
dling, which can quickly turn a seemingly 
“manageable” disaster into a full-blown 
crisis (López López 2019).

According to Martin Bjerregaard, 
founder of  Disaster Waste Recovery, 
and Aiden Short, founding director of  
the Urban Resilience Platform, dealing 
with construction waste is a complicated 
process that often results in the creation 
RI �XQSURWHFWHG�ODQGÀOOV��7KLV�KDSSHQV��LQ�
SDUW��EHFDXVH�RIÀFLDOV�WHQG�WR�IDYRU�´VLP-
SOHµ�DQG�TXLFN�À[HV�LQ�WKH�ODFN�RI �D�FOHDU�
plan (or presence of  a weak one). These 
DFWLRQV�UDLVH�VLJQLÀFDQW�HQYLURQPHQWDO�
concerns, as debris usually contains a wide 
range of  liquid and solid waste such as 
electronics, organic matter, vehicles, oils, 
solvents, industrial material, and other 
hazardous waste components.4 Given this, 
Brown et al. call for what will be the basis 
of  this study, an analysis of  a case where 
“environmental standards have been 
reduced, addressing why the decision was 
made, what information the decision was 
based on, and what the impact of  the 
option was.” (Brown et al. 2011). As we 
will further elaborate, post-earthquake 
Mexico, and especially Oaxaca, is a highly 
instructive case for understanding the 
complexity of  construction waste mis-
management.

As a brief  background, the 2017 
earthquakes hit the southern part of  the 
Isthmus the hardest, leaving the corri-
dor along the Las Nutrias River with the 
most proportional damage in the whole 

4. “Who Cleans up after 
Hurricanes, Earthquakes and 
War?” BBC News, n.d. https://
www.bbc.co.uk/news/resources/
idt-d7bc8641-9c98-46e7-9154-
9dd6c5fe925e.
5. The Las Nutrias River (the 
5LYHU�RI �WKH�2WWHUV��LV�RIÀ-
cially known as the Los Perros 
River (the River of  the Dogs) 
in Mexico. This comes from an 
error in translation from Zapotec 
to Spanish, as the original name, 
Guiigui’ Bi’cunisa is literally 
transalted as river of  the swim-
ming dogs (otters, in Zapotec). 
Throughout the article, I will 
refer to the river by its original 
Zapotec name to respect the 
wishes of  the locals who helped 
us conduct this study.
6. INEGI. “Encuesta Intercens-
al 2015.” National Institute of  
Geography and Statistics, 2015
7. SEDATU. “Censo de Vivien-
das Dañadas Por Los Sismos Del 
Mes de Septiembre de 2017,” 
2018. http://transparencia. seda-
tu.gob.mx/#.

country.5�7KLV�DUHD�LQFOXGHV�ÀYH�VPDOO�
and mid-sized cities: Ciudad Ixtepec; 
Asunción Ixtaltepec; El Espinal; Juchitan 
de Zaragoza; and Santa María Xadani. 
Roughly 58.10% of  these cities’ 159,155 
inhabitants suffered either from partial 
or total loss of  their houses �)LJXUH���.6,7 
In this area, the disaster left around 
1,275,000 tons of  construction waste 
(equivalent to nearly 12,200 blue whales), 
which were spread by municipalities and 
private companies along highways, streets, 
´WHPSRUDU\µ�ODQGÀOOV��DQG��XQIRUWXQDWH-
ly, the already heavily polluted bank of  
the river �)LJXUH���DQG���. This seemingly 
chaotic mishandling of  construction 
waste was spearheaded by the creation of  
DQ�XQSURWHFWHG�ULYHUVLGH�UXEEOH�ODQGÀOO�LQ�
the town of  Asuncion Ixtaltepec, Oaxaca 
�)LJXUH���, and worsened by an unfeasible 
rubble management plan, developed by 
the Secretariat of  Environment and Nat-
ural Resources (SEMARNAT). In short, 
the SEMARNAT guidelines expected 
municipalities to use disposal sites located 
outside each town, which were also meant 
to be supervised and maintained in ways 
that exceeded local resources. This led to 
what could be perceived as a crisis in and 
of  itself  in terms of  construction waste 
handling. 

Despite the many uses that could 
be given to rubble �)LJXUH����, it is often 
perceived to be mere waste. As shown by 
the results of  our study, roughly a third 
of  the local population in these towns 
believe that rubble could be reused in any 
way �)LJXUH����. This speaks, in part, to the 
FRQÁLFWLYH�H[DPSOH�VHW�E\�WKH�PXQLFLSDO�
authorities, who, in turn, are held account-
able for the improper handling of  waste, 
a task that surpasses their economic and 
human resources even in times without 
a crisis �)LJXUH����. This is evidenced, 
for example, through the ever-growing 
UHSRUWV�RI �VHDVRQDO�ÁRRGV�WKDW�DUH�XVXDOO\�
SURYRNHG�E\�RYHUÁRZLQJ�DQG�EORFNHG�
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Image by Nadyeli Quiroz + Dení López

)LJXUH����3HUFHQWDJH�RI �GDPDJHG�KRXVHV�LQ�WKH�ÀYH�ELJJHVW�PXQLFLSDOLWLHV�DORQJ�WKH�/DV�1XWULDV�5LYHU�DV�D�UHVXOW�RI �WKH�HDUWK-
quakes of   2017. Map by Nadyeli Quiroz Radaelli and Dení López, 2018.
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)LJXUH����This map showcases the 
ORFDWLRQ�RI �WKH�RIÀFLDO�UXEEOH�GLVSRVDO�
sites, designated by the Secretariat of  
Environment and Natural Resources 
(SEMARNAT), in contrast with the 
GLVSURSRUWLRQDWH�ODQGÀOO�DUELWUDULO\�
established along the Las Nutrias 
riverbank and the various locations 
of  construction waste ten to eleven 
months after the 2017 earthquakes. 
Moreover, the graph on the left repre-
sents the accumulation of  debris along 
the streets of  each town.  
Map by Nadyeli Quiroz Radaelli, 2018.

)LJXUH����This diagram uses photography 
WR�FRPSDUH�WKH�VL]H�RI �WKH�RIÀFLDO�UXE-
ble dumpsites of  Asunción Ixtaltepec 
and Juchitán de Zaragoza. These maps 
portray the inadequate earthquake re-
sponse in terms of  solid waste disposal 
and environmental damage.  
Map by Nadyeli Quiroz Radaelli, 2018.
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recycling network in the future.    
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)LJXUH����Unprotected construction waste disposal site built on the Las Nutrias riverbank by the municipal authorities of  
Asunción Ixtaltepec, Oaxaca, after the 2017 earthquakes. The site spans almost 1.5 kilometers and cuts across the center of  
WKH�WRZQ�DQG�ZDV�DOOHJHGO\�PHDQW�WR�DFW�DV�D�EDUULHU�DJDLQVW�SHULRGLF�ÁRRGV��

)LJXUH�����Potentials and gaps for rubble reuse in Mexico. Image by Dení López, 2018.
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)LJXUH�����Cross-sectional survey results that compare what local residents think should be done with rubble and trash. Graph 
by Deni Lopez and Betzabe Valdes, 2019. 

)LJXUH�����Relationship between educational level and perceived institutional accountability to deal with problems caused by 
rubble. Graph by Deni Lopez and Betzabe Valdes, 2019.
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)LJXUH���. This image shows the 
contrast between the critical river 
RYHUÁRZ�SRLQWV�DQG�WKH�ÁRRGDEOH�
]RQHV�LGHQWLÀHG�E\�ORFDO�LQKDELWDQWV�
during our mapping workshops. There 
is little to no relationship between said 
FDWHJRULHV��ZKLFK�VXJJHVWV�WKDW�ÁRRGV�
DUH�PRVW�RIWHQ�SURGXFHG�E\�GHÀFLHQW�
VHZDJH�V\VWHPV��D�FODLP�ZH�FRQÀUPHG�
through local interviews).  
Map by Nadyeli Quiroz Radaelli, 2018.

)LJXUH�����)ORRGV�LQ�-XFKLWiQ�GH�=DUDJR]D�FDXVHG�E\�LQFUHDVHG�UDLQIDOO�DQG�GHÀFLHQW�VHZDJH�LQIUDVWUXFWXUH��7KH�JUHHQ�EXLOGLQJ�
on the left side of  the image is an active kindergarten, where, according to the president of  the Las Nutrias River Basin Com-
mittee has had a hepatitis outbreaks during past rainy seasons.

)LJXUH�����5LYHUVLGH�ODQGÀOO�DQG�VHZDJH�RXWSXW�LQ�-XFKLWiQ�GH�=DUDJR]D��

© Pasa la Voz collective archive 

© Pasa la Voz collective archive 
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sewage systems, which could potentially 
be exacerbated in upcoming years by 
rubble presence on the streets or along 
the river �)LJXUHV���������DQG����. 

Beyond the physical necessities pres-
ent before and after a disaster, there is 
also a great need for social healing, both 
at the individual and community level. 
1RQHWKHOHVV��WKLV�LV�GLIÀFXOW�WR�DFKLHYH�
when recovery actions do not stem from, 
include, or even understand the strengths 
and weaknesses of  a given society. If  a 
grasp of  such cultural traits is present 
when creating preemptive and response 
approaches, recovery actions may truly 
start to move in unison with communities, 
a much-needed strategy to condense top-
down and bottom-up action that tackles 
multiple vulnerabilities at once through-
out an extended time period. Neither 
one works entirely without the other, 
as both have assets that need to come 
together. Top-down action has increased 
resources and a wider vision of  territorial 
scales, while locals have a better grasp 
of  ever-present issues and their effects 
on their daily life. Both networks possess 
valuable knowledge but also threatening 
ZHDNQHVVHV�WKDW�FRPH�DÁRDW�XSRQ�PLVXQ-
derstanding or undermining each other’s 
worth. This is not a new idea in ontologi-
cal research, but its practical outcomes are 
rare (Valdés 2019).

What is needed the most in order to 
integrate cultural traits in actionable goals 
is to identify them among current behav-
iors, disentangle them from negative traits 
acquired through time, and use them as 
already existing social forces that are both 
respectful towards the local context and 
useful for future development strategies. 
In other words, there ought to be a way 
of  keeping cultural identity and rituals 
that come from life patterns of  tradition 
while bringing them into modernity in 
fruitful ways that allow for local agency 
to be restored. This, of  course, is a fairly 

complex process when facing emergencies 
in unknown contexts, which is why long-
term recovery needs to be regarded as a 
useful time period in disaster-prone cities 
both for healing from past cataclysms 
and preparing for new ones. We believe 
that there are cultural traditions found at 
the Isthmus of  Tehuantepec that could 
be used to build on social mobilization 
and the recognition of  local autonomy 
for a more integrated strategy during and 
beyond reconstruction. 

At the Isthmus, cultural assets are 
ubiquitous but often misunderstood, 
resulting not only in their exclusion from 
the present post-earthquake recovery 
process, but also from past efforts for 
community development. It is as if  their 
dichotomous nature as traditional behav-
iors acting in modern societies rendered 
them inevident for both outsiders and 
locals to integrate in their actions. These 
assets are mainly related to a strong cul-
tural identity, a deeply seeded nature for 
social mobilization, and existing networks 
of  communal solidarity and cooperation. 
Nonetheless, said characteristics of  the 
region have mingled with modernity in 
ways that do not necessarily make them 
REYLRXV�DW�ÀUVW�JODQFH��GHFUHDVLQJ�SHRSOH·V�
DJHQF\�DQG�WKH�FDSDFLW\�IRU�IXUWKHU�UHÁHF-
tion regarding their inclusion in processes 
of  urban development. 

To understand community interac-
tions better, it is also important to unpack 
their similarities, which mainly come from 
Zapotec culture. These are mainly related 
to the existence of  La Flor Comunal 
(or, the Communal Flower), a model 
proposed by Juan José Rendón Monzón 
to unpack the core structure of  these 
societies.8 He argues that all communi-
ties differ in setting secondary principles 
like traditional education, language, and 
cosmovision, but they share a few traits 
regarding communality. For him, commu-
QDOLW\�LQ�WKLV�UHJLRQ�LV�QRW�D�ÀQLVKHG�HQWLW\��

but rather an ever-changing way of  living 
that will experience gains and losses as 
culture evolves. Therefore, the Communal 
Flower depicts the four main aspects of  
daily life in indigenous communities as 
an ensemble of  knowledge, institutions, 
and activities that result in communal life: 
communal territory; political power; work; 
and parties �)LJXUH����.

Perhaps the two most straightforward 
aspects of  the Communal Flower to be 
regarded as assets for disaster recovery 
are work and parties, as they can be 
both easily related to actionable goals 
for community engagement. Moreover, 
the existing structures of  political power 
that have historically worked to mobi-
lize the region and allowed for sustained 
social cohesion, may also be used as the 
foundation for new models. Communal 
work, for example, includes a term known 
as tequio, a chain-like system of  recipro-
cal and voluntary work that used to be 
heavily present in the creation of  the built 
HQYLURQPHQW��,W�LV�GHÀQHG�DV�´FROOHFWLYH�
work that is organized around projects 
of  the formal municipal authority” and is 
based upon civic duty. Sadly, tequio in con-
struction has all but disappeared in some 
of  these towns, although it still applies for 
other purposes, such as parties. In these 
sense, parties show that solidarity and 
cooperation are still pillars of  Zapotec 
societies, and could be regarded as assets 
during recovery.  

Using celebrations for recovery in the 
state is also not a new concept, although 
LW�LV�SHUKDSV�D�IRUJRWWHQ�RQH��,Q�������RQH�
year after the earthquake that decimated 
Oaxaca City and its surroundings, a new 
festival known as /D�*XHODJXHW]D�was born 
to help the city recover from the damage 
it sustained. At the time, the idea was 
to foster dialogue between the regions, 
acquire funds for reconstruction, and 
promote further investment in the area, 
so the proposal centered on adapting a 

pre-Hispanic celebration to suit those 
needs. Thus, /D�*XHODJXHW]D�is a celebra-
tion that showcases the cultural diversity 
of  Oaxaca in a public setting. To this day, 
it is the most famous tradition in the state, 
and perhaps even in the country. Howev-
er, this celebration is no longer associated 
with the disaster that gave birth to it, as 
hardly anyone knows its origins. It was 
never directly associated with vulnera-
bility, and quickly lost its relationship to 
it. Moreover, some critique it as having 
become a staged celebration for touristic 
purposes, as it is now one of  the main 
attractions in the region. 

As a new tradition, however, it 
succeeded in adapting to new realities. 
As Eric Hobsbawm explained, it may 
be invented, constructed, and instituted, 
SDUWLFXODUO\�LI �WKH\�DUH�ÁH[LEOH�HQRXJK�WR�
reference the past while incorporating the 
present. In his words:

The term “invented tradition” is used 
in a broad, but not imprecise sense. It in-
cludes both “traditions” actually invented, 
constructed and formally instituted and 
those emerging in a less easily traceable 
manner within a brief  and dateable period 
(old or new) and establishing themselves 
with great rapidity. “Invented tradition” is 
taken to mean a set of  practices, normally 
governed by overtly or tacitly accepted 
rules and of  a ritual or symbolic nature, 
which seek to inculcate certain values and 
norms of  behaviour by repetition, which 
automatically implies continuity with the 
past (Hobsbawm/Ranger 2005).

Putting all of  this information togeth-
er, we will move on to propose a pilot 
program in Asunción Ixtaltepec, Oaxa-
ca, that encourages residents and local 
governments build on local traditions and 
to see rubble management as an asset for 
reconstruction after the earthquakes of  
September 2017. The overall idea is to im-
plement a strategy to teach locals how to 
rebuild their public spaces with rubble, so 
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they can then move on to replicate their 
knowledge in the construction of  their 
own homes. We believe that such a col-
lective process could be a highly symbolic 
action that, if  successful, could be scaled 
up and be included in the current and 
future reconstruction processes (in which 
it would be ideally implemented right after 
the emergency concludes).

5XEEOH�IRU�5HFRYHU\9

We believe that creating an educational 
program led by academic experts and lo-
cal women to rebuild public spaces using 
rubble could set a positive example in the 
earthquake-stricken communities of  the 
Isthmus of  Tehuantepec. Our goal is to 
foster the production of  safer towns by 
providing people with the tools they need 
to reinforce their knowledge about con-
struction systems. To do so, our proposal 
links seemingly disparate nuances of  recov-
ery in a single intervention, including the 
need to increase of  risk awareness, facilitate 
bottom-up action, understand cultural 
contexts, and integrate rubble management 
in reconstruction. Ultimately, we intend to 
illuminate ways in which urban design and 
SODQQLQJ�FRXOG�EHQHÀW�IURP�HGXFDWLRQDO�
frameworks for action that strengthen 
post-disaster development.

Our idea is to work with the federal 
and local governments, as well as with 
community members and academic ex-
perts to develop lasting ties and function-
ing participatory city-building mecha-
nisms, a crucial social infrastructure for 
any disaster-prone area. We believe that 
a process like this should be understood 
and executed by local residents but man-
aged by the municipality, so we will work 
together with them to oversee the whole 
process and hopefully develop a holistic 
understanding of  resilient urbanization. 
This way, the municipality could continue 
to implement similar programs in the fu-
ture and train more community members, 

but the original participants could also do 
so organically in the face of  ever-increas-
ing self-construction, which accounts for 
almost 70% of  Mexico’s building stock.10 

In short, we devised a multistep program for 
the municipality of  Asunción Ixtaltepec to 
hire locals through pre-existing aid programs 
DQG�ÀQDQFLQJ�PHFKDQLVPV�WR�LPSURYH�WKH�
public realm while developing skills that 
would then allow them to reinforce their own 
houses as part of  the second stage of  the 
process. The group would work for a normal 
period of  eight hours every day and be paid 
every two weeks. 

Within Asunción Ixtaltepec, we chose 
to begin by rebuilding the “Margarita 
Maza de Juárez” Elementary School for 
several reasons. As shown in )LJXUH���, the 
school is located in the center of  the town 
along the main avenue used to go from 
Juchitán de Zaragoza to Ciudad Ixtepec, 
making its location very valuable. Moreo-
ver, the school was “temporarily” rebuilt 
by the federal government using very 
precarious materials such as plastic and 
tin, in contrast with the more climatically 
adapted materials used previously like 
bricks and tile �)LJXUH����. 

We put quotes on temporarily because 
a year and a half  after the earthquakes 
there were no foreseeable plans to rebuild 
the school permanently. In addition, 
the school’s structure is divided into 
classroom pavilions that resemble the 
structure of  a traditional house, allowing 
us to easily explain to people how their 
new construction knowledge could be 
transferred to their private spaces. We 
also believe that many people would be 
interested in participating in the recon-
struction of  the school due to its rele-
vance as a public space that has an impact 
in the whole community. To boot, we 
EHOLHYH�LW�LV�HDV\�WR�ÀQG�ÀQDQFLQJ�PHFKD-
nisms through the Ministry of  Education 
(SEP),who is in charge of  providing 
educational infrastructure, and/or private 

)LJXUH���. This model by Juan José Rendón Monzón (2011), known as /D�)ORU�&RPXQDO��RU��7KH�&RPPXQDO�)ORZHU���depicts the 
four main pillars of  commonality in Zapotec societies: political power, parties, work, and territory.

8. Rendón Monzón, Juan José. 
“La Flor Comunal. Explicaciones 
para interpretar su contenido y 
comprender la importancia de 
la vida comunal de los pueblos 
indios.” vdocuments.mx. 2011. 
KWWSV���YGRFXPHQWV�P[�OD�ÁRU�
comunal-565dc2d59ea72.html

9. The rest of  this research was 
made exclusively by Dení López 
and Betzabe Valdés

10. El 70% de Mexicanos Auto-
construye su Vivienda, Desde la 
Informalidad. Publimetro Méxi-
co. Retrieved from https://www.
publimetro.com.mx/mx/noti-
cias/2018/07/15/el-70-de-mex-
icanos-autoconstruye-su-vivien-
da-desde-la-informalidad.html
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foundations to carry on this project given 
its urban and social importance.

3URJUDPPDWLF�7KHRU\�RI �&KDQJH

We propose a program to connect 
four conditions that we believe ought to 
work together to increase the capacity 
of  local governments and communities 
to deal with recurrent natural disasters. 
Firstly, the program builds upon the 
understanding that the reconstruction 
period of  a disaster-prone urban area is an 
intense city building moment in which the 
involvement of  communities is essential, 
mainly because they could acquire skills to 
help them recover from the present disas-
ter while preparing for the next one. Sec-
ondly, the program advocates for the need 
to increase environmental risk awareness 
in communities that refuse to relocate in 
the face of  recurring catastrophes. In oth-
er words, we will work with the idea that 
if  people will continue living in the same 
cities regardless of  their disaster-prone 
conditions, they should at least know as 
much as possible about their geographic 
environment to know what to expect 
from it. Thirdly, the program aims to bring 
together and reformulate unisectoral aid 
programs because the effects of  a catastro-
phe cut across scales, government sectors, 
and political territories. Lastly, the program 
advocates for a culturally aware participatory 
process, that in this case, is the creation of  
a women-led network of  reciprocal labor 
based upon a pre-existing social system of  
collective work known as tequio. 

Building on the prior conditions, 
we believe that if  we were to develop a 
program to hire women and provide them 
with technical assistance to rebuild a public 
space using rubble from the 2017 earth-
quakes, they could then develop skills that 
would allow them to reinforce or rebuild 
their own houses during a second stage of  
the same process��)LJXUH����. This inter-
vention would then advocate for the need 

to develop integrative disaster governance 
strategies that empower local administra-
tions and communities through capacity 
building in everyday urbanization practices. 

As we have previously explained, rub-
ble mismanagement is a critical concern 
during reconstruction given its pernicious 
environmental effects, so we would like 
to see it as an asset to aid the recovery 
process at the Isthmus of  Tehuantepec, 
create employment locally, preserve the 
remembrance of  disasters, and provide 
safer construction systems for people to 
inhabit. Yet, given the potentially negative 
perception towards safety in using rubble 
for reconstruction, we do not believe that 
an intervention like ours should begin by 
rebuilding houses, but instead, it should 
begin in a public space (such as the 
elementary school of  Asunción Ixtalt-
epec). This way, we would allow people 
WR�GHYHORS�WKH�VNLOOV�ÀUVW��OHDUQ�KRZ�WR�
use the new technique, see in action, and 
develop trust while setting an example for 
the rest of  the community. Moreover, if  
we successfully convey the information 
for Asunción Ixtaltepec’s locals to develop 
rubble-based reconstruction skills, they 
could set a positive example for the other 
neighboring communities as well.

,QWHUYHQWLRQ�'HVFULSWLRQ

Phase 0
Prior to beginning the process, we 

believe that the whole community should be 
invited to participate in a design charrette, 
where a team of  architects and engineers 
would come up with ideas alongside local 
residents to develop a school project that 
everyone approves. This would also serve 
as an initial trust-building stage, in which 
community members could get to know the 
team of  professionals who will work with 
them in the future. Once the design is set-
tled, the next step would be to gather a team 
of  local residents to implement the project. 

Initial participants should be recruited 

EDUCATION

Figure 17. The “Margarita Maza de Juárez” Elementary School is located along the main avenue in the center of  Asunción 
Ixtaltepec, Oaxaca. Map by Dení López and Betzabe Valdés, 2018.

)LJXUH�����´7HPSRUDU\µ�UHFRQVWUXFWLRQ�RI �WKH´0DUJDULWD�0D]D�GH�-XiUH]µ�(OHPHQWDU\�6FKRRO�LQ�$VXQFLyQ�,[WDOWHSHF��2D[DFD��������

© Pasa la Voz collective archive 
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based on need. For example, when we vis-
ited Asunción Ixtaltepec over the summer, 
we met regularly with an emerging group 
of  women who got together to scavenge 
steel within the riverside rubble dump site 
and sell it by the end of  the day (see Fig-
ure 1). Even though the activity was infor-
mal, it happened within the umbrella of  
regularized reconstruction because a crane 
operator was hired by the municipality 
to compact the rubble, and he let the 
women help him by cleaning the debris 
so they could earn a little extra money. 
These women lived in the most precarious 
areas of  the town (next to the river) and 
did not receive government aid to rebuild 
their houses after the 2017 earthquakes, 
which prompted them to seek resources 
elsewhere. Yet, their working conditions 
bordered inhumane, and we believe they 
ought to be offered a better deal through 
a formal system. In our opinion, working 
with them as the initial group would be 
LGHDO�EHFDXVH�ZH�NQRZ�WKH\�FRXOG�SURÀW�
from both stages of  the project. If  this 
was not possible, we propose to carry out 
D�VXUYH\�WR�XQGHUVWDQG�ZKR�FRXOG�EHQHÀW�
from the process the most. 
Phase I

2QFH�WKH�JURXS�RI �WHQ�WR�ÀIWHHQ�
members is settled, we would move on to 
the initial workshop stages. The introduc-
tory activity would be general risk aware-
QHVV�VHVVLRQV��UHJDUGLQJ�ÁRRGV��ZLQG��
earthquakes, deforestation, and waterbed 
pollution) and would last approximately 
one week. The goal would be to increase 
consciousness about their geographic 
context and different preparedness strat-
egies. We propose to offer these work-
shops in partnership with our alma mater, 
the National Autonomous University of  
Mexico, a well-received institution that we 
know people trust based on our extensive 
ÀHOGZRUN��7KLV�VWDJH�ZRXOG�DOVR�LQFOXGH�
a three-day workshop to get familiarized 
with the rubble construction technique, as 

well as a simultaneous course led by a lo-
cal expert to get the outsiders familiarized 
with the cultural norms and best practices 
for teaching in the area. Upon completion, 
the entire group (along with the experts) 
would transport riverside rubble to set up 
a “hospital” in the school patio, which is 
essentially an area to classify and separate 
rubble to extract the useful components. 
These hospitals are a necessary practice for 
future events, so setting one up will hope-
fully allow people to replicate the process 
in the future given that it could be put in 
place in their own backyards.  
Phase II

Contrary to the common process of  
hiring outsider men, we propose that the 
6(3�KLUHV�WKH�WHQ�WR�ÀIWHHQ�FRPPXQLW\�
members (mainly women) to rebuild 
WKH�VFKRRO�GXULQJ�WKH�ÀUVW�SDUW�RI �WKH�
construction process. This way, we would 
ensure that the group receives the tools 
and materials needed as well as a normal 
salary of  around 8,000 MXN (400 USD) 
IRU�WKH�PRQWKV�VSHQW�LQ�WKH�ÀUVW�VWDJH��
This period would include time spent 
on risk awareness and capacity-building 
workshops. This group would also include 
one or two “phantom” members that do 
not have the physical capacity to work 
in construction (perhaps elderly women) 
but that could be able to take care of  the 
participant’s children, prepare meals for 
the rest of  the group, or even become 
managerial assistants. The entire group 
would work hand-in-hand with one ar-
chitect, one engineer, one anthropologist, 
and one local educator, which would act 
as a complementary network of  experts 
hopefully provided by a local foundation 
working in the area. 
Phase III

Upon completion of  the school, the 
group would move on to the second stage 
of  the process, which would consist on 
applying the essential principles of  tequio 
to have the same locals and experts going 

)LJXUH���. Diagram explaining program for rubble reuse and risk awareness through the construction of  a public school in 
Asunción Ixtaltepec. Image by Deni Lopez and Betzabe Valdes, 2018. 



138 Beyond ReconstructionLearning From Debris 139

ASSUMPTIONS

Appendix A

INPUTS ACTIVITIES OUTPUTS IMPACTOUTCOMES

Women and children are 
 more vulnerable to disasters One emblematic space per

    that needs reconstruction
 (i.e. school, market)

One engineer, architect,
 anthropologist, educator, and
local leader (Zapotec woman) 

10-15 local residents committed
to undertake construction

 (60%F/40%M) 

Rubbble and complementary 
construction materials (for

structural components)

A rubble hospital*, warehouse,

*Proyecta Memoria model

Construction tools and 
machinery to separate, clean,

and transport rubble

Manual for construction with
rubble and waste

(Spanish and Zapotec) 

Local stakeholders will be
more capable of dealing

with future disasters

Communication between

within the community

De-stigmatize the use of rubble
and vernacular housing styles 
and construction techniques

Creation of a new reclycing
culture and environmental

conscience

Future use of pre-existing
networks of reciprocity
 for disaster response

Construction and response skills
will be passed on from 

generation to generation

Risk awareness sessions (floods,
wind, earthquakes, deforestation,

waterbed pollution)  

Rubble separation, classification,
and reuse workshops/training

 (Spanish and Zapotec) 

Construction management skills
training for Zapotec women

(Project leaders)

Participatory design charrettes
and project feeback sessions

 for professional team

Collective construction of
emblematic public space 

with rubble and waste

Collective construction of
individual homes of participants

(reciprocity network)

Creation of photographic and 
 written record of the process

 (Spanish and Zapotec)

Consciousness about geographic
 context, risks, and possible
preparedness strategies   

Increased knowledge about 
waste and construction 

material recycling processes 

Agency for local women in
construction and capacity

to replicate process  

Project appropriation and
contextualization + 

community empowerment 

Setting a public example of
new and enhanced

construction techniques 

Increased trust between
participants and other

community members (families)

Ability to pass on knowledge
from generation to generation

and maintain awareness

Incorporation of risk 
awareness and preparedness

 in early education

Cleaner environment (landfills,
rivers, highways, and

other rubble dumpsites)

10-16 people group(s) 
skilled in rubble reuse and
 capable of training others 

One reconstructed and
enhanced emblematic
public space (school) 

10-16 reubilt or improved
 houses per town (of participants

 or their families)

Process and construction
catalogue and manual

(Spanish and Zapotec) 

Cities generally recover in-place
after a natural disaster

Top-down disaster recovery

Local residents and authorities
need to be involved in recovery

Reconstruction must incorporate
construction traning programs

Risk awareness should passed
on between generations

Zapotec women are a socially
 strong demographic group

Networks of reciprocal labor
already exist in Oaxaca (tequio)

Istmeños tend to resist outsiders
and do no trust authorities

Rubble management must be a
central concern for reconstruction

)LJXUH�����Theory of  change and structure for pilot rubble reuse program in Asunción Ixtaltepec.  
Image by Deni Lopez and Betzabe Valdes, 2018. 
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to each of  the participant’s houses (or 
the house of  whomever the participants 
choose) to improve, reinforce, rebuild, 
or extend it. Said houses would include 
those of, for example, the elderly women, 
who were also part of  the group in the 
beginning. While hosting the group to 
work on each house, the owner would 
not be offered a salary. Instead, he or she 
would have access to a Fondo Nacional 
para el Desarrollo Nacional (FONDEN) 
aid package that does not restrict partici-
pants to buy materials in pre-established 
stores. The remaining members of  the 
group would also be sponsored by FOND-
EN, who would offer them the same salaries 
as before, but this time to rebuild houses. In 
WKH�HQG��WKHUH�ZRXOG�EH�WHQ�WR�ÀIWHHQ�KRXV-
es rebuilt with the same technique as the 
school, done by the members of  the com-
munity with funds from the government.

This whole process would ensure that 
participants would have a job and work 
together for at least two years, which is 
VXIÀFLHQW�WLPH�WR�GHYHORS�WKH�QHFHVVDU\�
rubble-reconstruction skills in full. More 
than design tools, we seek to offer them 
a pragmatic construction skill set that is 
based on safe construction techniques. 
Moreover, our program/platform would 
also give priority in hiring the former 
participants to train future groups, un-
derstanding that communities and local 
governments should eventually take over 
the process without the continuing need 
for foreign experts. Our overarching goal is 
that local women could become the leaders 
in managing the reconstruction of  public 
spaces and become central for moments of  
crisis, hopefully decreasing their vulnera-
bility. More importantly, increased trust be-
tween the participants and other community 
members could push for outside developers 
to stop controlling reconstruction, allowing 
for locals to build houses that match their 
cultural and climatic needs.     

Phase IV
The participatory construction will 

end with the creation of  a photographic 
and written record of  the process (both 
in Spanish and Zapotec), which will be 
distributed to participants, kept in the lo-
cal library, and published online for open 
consultation. As for long-term impacts, 
we hope that the reciprocity network 
is able to trickle down to help other 
community members such as family and 
friends, creating an urban improvement 
strategy that can be continuously imple-
mented to develop useful city-making and 
management skills throughout different 
generations.

(YDOXDWLRQ

Summative Evaluation
The intervention is a prevention 

program for future natural disasters, but 
it also acts in the present to recover from 
a recently passed one. Therefore, we 
propose to have two different types of  
measurement to be implemented after 
the completion of  the whole process. 
First, we propose to measure the number 
of  houses built using the rubble reuse 
technique we put forward for the school, 
which would hopefully be higher than the 
one sponsored directly by the program. 
The idea is that, upon completion of  the 
process, the community could follow 
the set example and replicate it in their 
own houses through subsequent tequios. 
However, measuring how many homes 
are actually built with the technique is a 
challenging task that requires a door-to-
door survey because the houses would 
PRVW�OLNHO\�KDYH�D�ÀQLVK�WKDW�ORRNV�MXVW�
like a traditional one (making it hard to 
see which house was built with rubble 
and which one was not). For this reason, 
we propose to build on local partnerships 
that could help us locating some exam-
ples. We also propose to carry out focus 
JURXSV�ZLWK�LQLWLDO�SDUWLFLSDQWV�ÀYH�WR�

ten years after completing the process to 
understand their changing urban needs 
regarding housing and public space to 
improve the program.

Second, we would like to measure 
our success in increasing risk awareness, 
which we propose to do via a randomized 
sample cross-sectional study to ask people 
questions about pressing environmen-
tal threats. We could also pursue open 
questions about their perception and 
knowledge about the area and its risks, 
much like we did during the past sum-
mer. Nonetheless, we recognize that this 
LV�DQ�DUHD�WKDW�LV�PXFK�PRUH�GLIÀFXOW�WR�
measure, given that awareness campaigns 
will most likely not only happen because 
we promote them but also because other 
institutions do the same. Therefore, we 
could also carry out focus groups with 
initial participants to follow up on the 
prevalence of  risk awareness over time. 

It is important to note that the real 
impact of  our program is set to work in 
the long run, and it would become evident 
when and if, for example, houses rebuilt 
with rubble do not fall during an upcom-
ing earthquake (which we might not be 
around to witness). Another measura-
ble long-term impact is to see whether 
women do take over the role of  rubble 
managers and public space reconstruc-
tion leaders, which would then again be 
measured only after a subsequent disaster. 
We could also see over time if  the amount 
of  rubble along the river and other illegal 
dump sites decreases, although that could 
DOVR�VXJJHVW�WKDW�LW�ZDV�ÀQDOO\�PRYHG�WR�
WKH�SUHGHWHUPLQHG�ODQGÀOOV�HVWDEOLVKHG�
by the SEMARNAT rubble management 
plan. Lastly, we would be able to see if  
any social network helps people with re-
construction. As for now, we would only 
have as results the completed school and 
houses, but that would hopefully change 
over time. 

Formative Evaluation - Implementation
The program focuses on using rubble 

as a recyclable reconstruction material, 
which is a worldwide concern regardless 
of  natural disasters and could be rep-
licated in different scales and in differ-
ent times. In India, for example, large 
amounts of  construction-related debris 
DUH�JHQHUDWHG�GDLO\�GXH�WR�JHQWULÀFDWLRQ�
and ever-expanding cities, arising seri-
ous environmental concerns. As stated 
by Lucy Rodgers, another example, is 
post-war debris, which should also be a 
pressing concern for nations struggling 
with these situations. Therefore, this 
implementation of  the program could be 
useful for different areas worldwide. How-
ever, there are some limitations to foresee 
VXFK�DV�PDVWHULQJ�WKH�VSHFLÀF�WHFKQLTXHV��
obtaining the additional materials needed 
to implement it (such as wood posts), and 
FRQWUROOLQJ�WKH�ÀQDO�FRVW��

,Q�RXU�FDVH��ZH�FRXOG�EHQHÀW�IURP�
the school being divided into pavilions 
to use different construction techniques 
in each of  them and expand the skill set 
of  people, allowing for the program to 
expand beyond a single scope or method. 
In the end, we aim to create awareness 
through safe collective construction in a 
public space to set a positive example for 
at a community scale. Even though the 
construction methods could be different, 
the program advocates for the need to 
increase environmental risk awareness in 
communities that refuse to relocate in the 
face of  recurring catastrophes, so the idea 
behind it would remain (and is what could 
be taken to use in other contexts). Moreo-
ver, the success of  this could be meas-
ured by the number of  people attending 
the construction workshops and getting 
involved in the program. 

On the other hand, the social struc-
ture of  tequio is unique from this area in 
2D[DFD��WKHUHIRUH��LW�ZRXOG�EH�GLIÀFXOW�WR�
replicate or build on it in other parts of  
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the world where reciprocity is not com-
mon. However, the program in other plac-
es could start the other way around, and 
begin through the creation of  a platform 
to build these social networks. Different 
activities and incentives could be used to 
bring people together and agree to engage 
in a network of  reciprocal labor. For 
example, in Argentina, there are different 
governmental aid programs (such as Am�
SOLDU�R�0HMRUDU�7X�&DVD�or Hacemos Futuro) 
which are already thinking about the 
home reinforcement or collective public 
space production, but they do not work 
together.11 Therefore, the intervention in 
this area would concentrate on creating 
networks and then moving forward with 
the multi-step implementation process.

&RQFOXVLRQV

Our proposal centers on putting 
forward a collective process of  recon-
struction that builds upon the strengths 
DQG�QHHGV�RI �FXOWXUDOO\�VSHFLÀF�YXOQHUDEOH�
groups to create an environmentally-aware 
and resilient community. We developed 
a strategy to use rubble from the 2017 
HDUWKTXDNHV�WR�UHEXLOG�ÀIWHHQ�KRXVHV�DQG�
a school in Asunción Ixtaltepec, Oaxa-
ca, and advocate for a framework that is 
eventually able to continue regardless of  
political cycles. Therefore, participation 
and knowledge spread is of  the utmost 
importance, particularly if  women and 
other vulnerable groups are at the center 
of  the process. In other words, this 
program intends to have an impact on the 
long-run and to allow Zapotec commu-
nities to respond in a better way when 
another disaster strikes by using preex-
isting social networks (such as tequio) as 
reconstruction assets. 

In short, we had three goals in mind. 
First, we aimed to develop an environ-
mentally conscious participatory process 
of  urban production, management, 
and decision-making to equalize access 

to economic opportunity. Second, we 
intended to create an urban improvement 
strategy that can be continuously imple-
mented to develop useful city-making and 
management skills throughout different 
generations. Finally, we hoped to build a 
framework that increases the capacity of  
YXOQHUDEOH�FXOWXUDOO\�VSHFLÀF�JURXSV�WR�
respond to natural disasters within envi-
ronmentally risk-prone communities.  

To complement the physical interven-
tions, we believe that the main results of  
the process should be incorporated into 
the early educational curriculum, given 
that a shift towards a positive perception 
of  collective action and risk awareness 
should be discussed from an early age. 
We would also like to put forward the 
idea that this process is not something 
that should happen at one time only, but 
should rather be part of  a logic of  city 
production in the future as well. In our 
opinion, it is crucial for governments to 
approach urban development understand-
ing that knowledge should be preserved 
and passed along to future generations, 
especially in the face of  increasing risk 
trends and changing climates. 

The 2017 earthquakes in Mexico 
meant different things for everyone. In 
our case, they were the start of  a new 
academic phase in which community 
involvement was central. By conducting 
research at the Isthmus of  Tehuantepec 
in Oaxaca, we were able to understand 
the value of  universities in post-disaster 
recovery, as they serve as an important 
link between societies, governments, and 
SULYDWH�LQVWLWXWLRQV�WR�IDFLOLWDWH�WKH�ÁRZ�
of  neutral information. Our experience 
allowed us to explore the surface of  the 
myriad of  ways in which students and 
researchers can contribute to the medium 
and long-term recovery of  disaster-strick-
en places. Not only is it our duty as 
producers of  knowledge to discuss how 
to improve policies, but we could also be 

on the ground and have great potential to 
make a difference in the short term. 

:H�DUH�ÀUP�EHOLHYHUV�WKDW�WKHUH�LV�QR�
single path to face risk or achieve resil-
ience, so distinct interventions ought to 
occur to learn from each other’s experi-
HQFH�DQG�FRQWULEXWH�VLJQLÀFDQWO\�WR�IXWXUH�
interventions in similar situations. It is 
RXU�KRSH�WKDW�E\�VKDULQJ�RXU�ÀQGLQJV�ZH�
can inspire future students to go beyond 
the “normal” scope of  academic work. 
We believe there is a great value in the 
ability of  educational institutions to link 
VHHPLQJO\�GLVSDUDWH�DFWRUV�IRU�WKH�EHQHÀW�
and development of  different communi-
ties. It is also crucial for those of  us who 
work alongside locals to propose feasi-
ble and contextualized alternatives that 
understand the value of  the local and the 
usefulness of  the implementation means 
provided from top-down systems. It is 
worthless to think that the solutions lie 
only within one point of  view.

11. Ampliar o Mejorar Tu Casa is 
D�ÀQDQFLDO�DLG��SURJUDP�LQLWLDWHG�
by the government of  Argen-
tina to help people improve 
or expand their homes, as well 
as to get access to basic urban 
services and infrastructure. On 
the other hand, Hacemos Futuro 
is a program intended to help 
adults advance their elementary 
education and receive training in 
various trades.


