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ABSTRACT

The increase in floods as a consequence of climate change is causing considerable
concern in vulnerable localities. The community of Pandora Oeste in Costa Rica has
experienced increasingly frequent flooding, therefore, the aim of this study was to
describe the social vulnerability to flood risk, associated with people and housing
characteristics, as well as current conditions to generate information that contributes to
integrated risk management. The action-research methodology utilized allowed the
development of joint activities between local actors and the academia, in order to better
understand several variables that influence social vulnerability. To achieve this, a survey
was applied to the community residents, and a social mapping workshop was conducted
with the participation of members of the Valle la Estrella Community Emergency
Committee. This gathered information is an input for the community decision-making, to
direct efforts in the implementation of flood risk mitigation actions. At the same time, the
results have established an approach to the flood problem, providing the methodological
scenarios implemented, which could potentially be replicated in other communities,
including new perspectives from community management to the articulation of actors,
strengthening shared responsibility for social resilience in the face of future extreme
weather events.
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VALORACION DE LA VULNERABILIDAD SOCIAL ANTE LAS INUNDACIONES EN
PANDORA OESTE, LIMON, COSTA RICA, CENTROAMERICA

Resumen

El incremento de inundaciones a consecuencia del cambio climéatico genera creciente
preocupacion en localidades vulnerables. La comunidad de Pandora Oeste en Costa
Rica ha experimentado afectaciones por inundaciones cada vez mas frecuentes, por lo
tanto, este estudio buscO describir la vulnerabilidad social ante el riesgo de
inundaciones, asociada a caracteristicas de personas y de viviendas, asi como,
condiciones actuales para generar informacion que contribuya en la gestion integrada
del riesgo. La metodologia utilizada de investigacion-accion, permitié el desarrollo de
actividades conjuntas entre actores locales y la academia, para comprender diversas
variables que influyen en la vulnerabilidad. Para lograrlo, se aplicé una encuesta a
habitantes de la comunidad, asimismo, se realiz6 un taller de cartografia social con la
participacion de miembros del Comité de Emergencias del Valle la Estrella. Esta
informacion recopilada es un insumo en la toma de decisiones a nivel comunitario, para
dirigir esfuerzos en la implementacion de acciones en la mitigacion del riesgo por
inundaciones. Al mismo tiempo los resultados establecieron escenarios metodologicos
que podrian ser replicados en otras comunidades, incluyendo nuevas perspectivas
desde la gestion comunitaria hasta la articulacion de actores, fortaleciendo la
responsabilidad compartida para la resiliencia social ante futuros eventos climatolégicos
extremos.
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Introduction

Human processes associated with intensive land use change combined with the
increase in extreme climatological phenomena, are nowadays considered key factors
influencing the intensification of flood disasters (Rogger et al., 2017). Despite the
knowledge of these factors, as well as the efforts made in the implementation of various
measures to mitigate their impacts in recent decades, floods remain to be the most
devastating natural hazard worldwide at present (Rufat et al., 2015; Ridha et al., 2022;
Pinos and Quesada-Roméan, 2021; Ulibarri et al., 2023).

Furthermore, studies related to hydrometeorological phenomena in the Central
American region (Duran-Quesada et al. 2020; Quesada-Roman and Villalobos-Chacén,
2020; Quesada-Roman et al., 2021), pointed out the influence of meteorological
movements such as El Nifio-Southern Oscillation (ENSO), Inter-Tropical Convergence
Zone (ITCZ), tropical cyclones, and cold fronts; in relation to the frequency and intensity
of storms as a consequence of climate change. Consequently, the increase of adverse
natural events reduces overall growth potential, increases poverty, and lowers human
development indicators (Ishizawa and Miranda, 2018).

Specifically, the case of Costa Rica is not far from this context, because floods are
the natural events reported as having the most impact on the national territory during the
period from 1970 to 2019, where 63% of the registries correspond to damage to homes
caused by the effects of high rainfall events (Deslnventar Sendai, 2023). Moreover,
Quesada-Roman and Campos-Duran (2022) pointed out that the largest number of
reported incidents (11,746) during the period from 1990 to 2015, are related to extensive
risks that include floods, landslides, and storms.

This situation is predominant in the Huetar Caribe region of Costa Rica, which
according to indexes estimated by Quesada-Roman (2022), was classified as a region
of high vulnerability to flooding. In addition to the estimation of these indexes, the Rural
Development Institute [INDER] (2022) pointed out that the Estrella Valley, which is
located in this region, presents physical factors specific to the territory, such as
deforestation, the expansion of productive activities of the large transnational banana
companies, and the location of human settlements on the banks of La Estrella River;
factors that contribute to increased social vulnerability in this area, as in the case of the
community of Pandora Oeste, where flooding is becoming more frequent.

When referring to the concept of social vulnerability, the Economic Commission for
Latin America, and the Caribbean (ECLAC) relates two explanatory components. On the
one hand, the insecurity and defenselessness experienced by communities, families,
and individuals in their living conditions because of the impact caused by some type of
traumatic economic, social, and environmental event. On the other hand, the
management of resources and strategies used by communities, families, and individuals
to cope with the effects of that event (Pizarro, 2001).

Therefore, to assess social vulnerability Roder et al. (2017), highlights the broad
spectrum of variables to consider such as the human environment in relation to individual
characteristics, complex community dynamics, and support systems that may influence
the ability to respond to a specific event.

In addition to the consideration of different variables, it is essential to conduct
research that incorporates local actor’s perceptions as part of the risk management
process (Bodoque et al., 2019). Likewise, Rufat and co-participants (2015) emphasize
the importance of incorporating into these studies, factors that contribute to the



characterization of human beings, environmental precursors, and interactions within a
given context in order to strengthen social resilience and facilitate the adoption of
appropriate measures to mitigate the negative consequences of floods.

The pursuit of results entails multiple benefits in terms of reducing social vulnerability,
especially for decision-making from a shared responsibility perspective, in which the
community should have the same commitment as the State and achieving adequate
attention in risk management both in the assignment of resources and in the prioritization
of projects (Raska et al., 2020).

Considering the above aspects, the project "Contributions for citizen management of
flood risk in the community of Pandora Oeste in the Valle la Estrella, Limén" was
proposed for a period of three years (2020 to 2022). The main objective was to
"Strengthen citizen competencies for community management of flood risk in the
community of Pandora Oeste in the Valle la Estrella, Limén".

This initiative was developed within the framework of two instances of the National
University of Costa Rica, the School of History, and the Institute of Social Studies in
Population (IDESPO), in collaboration with the Valle la Estrella Community Emergency
Committee (CCEVE), which has been responsible for risk management in Valle la
Estrella since 2018, when it was formed in response to the problem of recurrent flooding.

Furthermore, the actions implemented within the context of this initiative were based
on a methodological approach of action research, which is oriented towards social
change; hence, it must incorporate democratic participation in the decision-making
process of those involved (Bacayan and Vega, 2020). In this regard, the aim of this article
is to describe the social vulnerability of the Pandora Oeste community, associated with
several variables such as community characteristics and flood experiences, as well as
current infrastructure conditions; for the generation of base information that will
contribute to community flood risk management.

Materials and Methods
Study area

This study focused on the Pandora Oeste community, which is located on Costa
Rica's Caribbean slope. It has a territorial extension of approximately 200 m? and is
inhabited by 304 people, according to data from the survey conducted by this study in
2021. In addition, according to Costa Rica’s political and administrative divisions, this
community is in the Valle de la Estrella district of Limén’s central county, in the province
of Limon (Figure. 1).
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Figure. 1. Location of the study area: Pandora Oeste, Costa Rica.
Source: Authors, 2023.

Pandora Oeste is in the lower part of La Estrella River basin, which is located in the
tropical humid life zone, with an average annual temperature of 16 to 28 °C, an altitude
of 10 to 50 m above sea level, an average annual rainfall of 2,000 to 4,000 mm, and
average of 204 rainy days with the rainiest months being July and December (Costa
Rican Ministry of Environment, Energy and Telecommunications [MINAET] and National
Meteorological Institute [IMN] 2011). Furthermore, in terms of soil classification, the
ultisol order is predominant in this basin, which is typically found in very humid areas with
a lot of precipitation and is one of Costa Rica’s oldest and most weathered soils (Mata,
1991).

In terms of population dynamics, Pandora Oeste emerged decades ago along with
other neighboring communities as a result of banana expansion, which settled on the
margins of the highest parts of La Estrella River basin. Therefore, this community was
born as a banana enclave, where workers of transnational banana companies lived, as
in other locations in Limén province (Anchia-Leitén and Quirds-Vega, 2023). The banana
farms continue to operate near the study area, as well as other activities such as cocoa
farms, cattle ranching, and the informal economy.

Data collection

For the development of this study, the action research methodology was utilized,
which according to Creswell (2012), addresses a specific problem and seeks solutions
in a particular context. Additionally, using this methodology unlike traditional academic
or scientific research, local people participate in the constructive process (Sandoval-Diaz
and Martinez-Labrin, 2021), from problem definition to project evaluation, sharing
knowledge, and interpreting the results (Zapata and Rondan, 2016).

Therefore, under this approach, it was proposed to address the social vulnerability
of Pandora Oeste to floods. According to historical records and the knowledge from
members of the Valle la Estrella Community Emergency Committee (CCEVE), this is the
community that suffers the most damage when the Estrella Valley floods and the reason
this location was prioritized in this study.

In this regard, a survey and a social mapping workshop were carried out to gather
information through participatory spaces, in order to generate a better understanding of
the local situation by the research team, both academic and local represented by the
CCEVE.



The survey had a descriptive scope, as pointed out by Hernandez and collaborators
(2014), characterizing this technique by describing and detailing how phenomena exist
and manifest situations, contexts, and events; with the aim of specifying properties,
characteristics, and profiles of the units of study. In other words, its purpose is to
determine relationships between the variables of interest.

For the application of this survey, it was necessary to divide the study area into three
sectors: A, B, C. This was done to determine the characteristics and conditions of people
and houses in relation to the level of impact caused by flood events in the community.
Furthermore, to define these sectors, a field trip was conducted to Pandora Oeste to
identify and record all existing structures, resulting in a total of 90 individual houses, of
which 86 were occupied at the time of the study.

The fieldwork was carried out through the community from August 16 to 19, 2021,
with one person interviewed at each occupied residence. A guestionnaire was used to
gather information from a resident of the household aged 18 or older. These two qualities
were established to acquire reliable information from each household and the
community.

This applied questionnaire was constructed collectively between the National
University team and CCEVE, through online sessions due to the pandemic context
generated by COVID-19 in 2020. In these joint work sessions, it was possible to identify
community-relevant risk management topics, as well as formulate questions to gather
information on household composition, people's characteristics, housing conditions, and
some about flood knowledge and perception.

Finally, the survey’s data were processed using IBM’s SPSS (Statistical Program for
the Social Sciences), version 28. According to Andraus (2010), this tool is widely utilized
in many practical applications due to its facility of use and flexibility, which allows the
development of statistical procedures and techniques as well as the presentation and
visualization of results.

Regarding the second technique utilized, a workshop was developed for the
elaboration of social mapping, as a participatory method of collective research, based on
an integrative perspective, in which reality is culturally constructed by people, from
cultural, interpersonal, and political experiences, that influence mental, graphic,
subjective, and material representations of aspects within a socio-cultural context
(Innovacion Social Colectiva, 2021). This workshop was facilitated to CCEVE members,
who had shown leadership and experience in flooding periods since its formation as a
community organization. Therefore, the knowledge of concepts associated with flood risk
management was strengthened in this activity.

Following this initial phase, each participant was given a map of the community with
reference points, allowing them to use historical memory to identify the different
scenarios experienced in Pandora Oeste as rainfall intensity increased. Subsequently,
the group decided to select the map that was closest to the reality of the flooding
scenarios, which was prepared by a person with extensive experience dealing with floods
in Pandora Oeste, who also enriched this space for discussion and analysis of the
activity’s results by socializing situations and circumstances, and the other participants
agreed to determine the sector that floods first.

Finally, the selected map was mapped using the Geographic Information System
(GI1S), specifically the ArcGIS software, an ESRI-produced technical platform. This tool
makes it possible to illustrate the spatial vulnerability to flooding, since it has the
advantage of monitoring the results over time and space (Roder et al., 2017).

Similarly, Leivas and collaborators (2017), mention that the purpose of these
platforms is to facilitate the interpretation of information, noting that social mapping is a
participatory planning process, used as a diagnostic tool in which actors recreate the



territory from a map, seeking collective solutions through citizen participation and
dialogue. Furthermore, it can be viewed for communities to reflect, socialize knowledge
and practices, and analyze their reality by understanding the aspects that define their
daily lives (Betancourt et al., 2020).

On the other hand, it should be noted that the information obtained from both
techniques responds only to the perception of the participants in this study, as it is based
on each person's interpretation of reality, starting mainly with their experiences in
Pandora Oeste; thus, generalizing the results to the entire locality is not possible.

Another important point to clarify in this section is that the information gathered in
both techniques was worked on by the sectors described, facilitating community
decision-making. Nevertheless, for the specific case of this study, the data was
presented in a broad style for the Pandora Oeste community.

Results and discussion

Demographic characterization

As a result of the application of the survey, a total of 92 households were counted
within the 86 residences visited. It should be noted that the difference between these
values is attributable to the occasional presence of more than one household in the same
structural unit. The total number of people registered was 304, with 157 women and 147
men; 96% were Costa Ricans and 4% were Nicaraguans. In terms of age category, 10%
were under the age of five, 14% were between the ages of five and eleven, 69% were
between the ages of 12 and 64, and 7% were 65 and beyond.

Regarding the educational level of people aged five or above, it was found that the
majority of them have completed primary school or less (63%), followed by 31% who
have completed or are completing secondary school, and only 5% have university
studies.

Associated with physical or intellectual disabilities, a total of 32 people were reported,
with walk impediment being the most prevalent, followed by limb difficulties (Table 1).
Regarding the location of this population, all three sectors have residents who suffer from
some of the disabilities. Nevertheless, when comparing the three sectors, sector A has
the most cases (13). It is worth noting that, according to the people interviewed, this
sector is the second to be flooded, thus enabling the development of a framework for
providing targeted attention to this population.

Sociodemographic characteristics Frequency
Sex
Man 147
Woman 157
Instruction level
Completed primary education or less 200
Secondary education 85
University education 14
Do not know / No response 5
Nationality
Costa Rican 292

Nicaraguan 12




Hold social security

Yes 266

No 37

Do not know / No response 1
Disability

Walk impediment 14

Limb’s difficulties 7
Vision impaired 5
Speech impediment 2
Intellectual 2
Mental 2

Table 1. Number of people based on sociodemographic characteristics, Pandora Oeste
census, August 2021.
Source: Authors, 2022.

It is possible to indicate that the sociodemographic characteristics mentioned above
increase the effects not only economically but also in terms of health. This leads to the
identification of Pandora Oeste as a susceptible community, as vulnerable groups are
considered to be the elderly, children, adolescents, women, particularly pregnant
women, chronically ill, and poor communities with little social support; where
socioeconomic status, education level, and employment availability also modulate the
impact on health due to flooding (Comité de Salud Medioambiental, Asociacién Espafiola
de Pediatria, 2020, p.38).

In addition to the preceding, those people with limited mobility or who are dependent
on others when responding to an eventual natural event, should be taken into
consideration. In the case of Pandora Oeste, having this knowledge allows them to
understand the individual features of the population and to develop strategies of attention
before, during, and after a flood, thereby reducing the potential consequences.

Housing characteristics

Another element that may be used to characterize social vulnerability is the condition
of infrastructure. According to Ulibarri and collaborators (2023), the predicted increase
in heavy rainfall leads to an amplification of future flood risks, making coping capacity
even more difficult.

In this regard, data relating to the type of structure and condition of housing in
Pandora Oeste, revealed that 65 houses are one-story. Additionally, 43 people
interviewed indicated having a defective roof or floor condition, while 31 alluded to a bad
exterior wall condition. This community context aligns with the concept cited by Guevara
Viquez (2017), where structural or bodily vulnerability refers to material damages to an
infrastructure. Thus, the characteristics described reflect vulnerability to greater
probabilities of material losses, given the frequency of floods and the resultant impacts.

Furthermore, access to utility services is an additional element contributing to the
level of vulnerability. Regarding electricity, only three houses do not have this service.
However, the critical situation lies in the supply of drinking water, with 78 houses lacking
the service.

It should be noted that at the time the survey was conducted, 78 people interviewed
from Pandora Oeste reported not having access to potable water, which contradicts or
violates the reform No. 9849 of Article 50 of the Costa Rican Constitution, stating: "Every
person has the basic and inalienable human right of access to potable water, as an
essential good for life" (Sistema Costarricense de Informacion Juridica, 2023).



In the same manner, the lack of drinking water remains an ongoing problem in this
community, but is aggravated during flood periods, since the absence of potable water
as a human right can lead to disease transmission, which is further reinforced by La
Estrella River pollution.

Finally, in this characterization of utility services, internet access cannot be left out,
because it is another of the locality’s weaknesses. The results showed that 75
households do not have internet service, which increases the difficulty of responding to
floods, as it does not inform the real condition of the people and their effects, especially
when floods leave the community without overland access.

Flood affectations

The previous sections demonstrate how demographic and housing characteristics
highlight Pandora Oeste’s social vulnerability because of its geographical location in
relation to La Estrella River. Moreover, the precipitation characteristic of the region in
which the study area is located generates a significant rise in the flow of La Estrella River,
which finds the ideal route to enter this community, along the streams of the several
intermittent tributaries, as illustrated in Figure. 2.
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Figure. 2. Sectors and flooding levels corresponding to the study area.
Source: Authors, 2023.

Within this context, there are records of historical floods in the Valle de la Estrella
district caused by the overflow of La Estrella River including 1970 with 12 homes
destroyed, 1991 with 135 people affected, 1992 with 225 people affected, 2002 with 500
houses affected and 3,081 people affected, and 2021 with 17,908 people affected
(DeslInventar Sendai, 2023).

These historical records were linked to the results from the social mapping workshop,
where participants, through experience and historical memory, zoned three different
flood scenarios/levels experienced, concluding that sector C tends to be the first to be
flooded, followed by sector A and finally sector B (Figure. 2).



Regarding the dynamics of these flooding scenarios, the first one emerges near La
Estrella River, where it begins to flow toward the community's interior along the stream’s
mouths. This normally occurs with the first rain of the day, with no significance in terms
of duration or intensity.

The second scenario occurs as the duration and intensity of rainfall rises, primarily
affecting the community's stream beds, as well as reaching neighboring lands without
causing damage to structures.

The third and last scenario occurs when La Estrella River's course changes
abnormally as a result of rainfall in the middle and upper basin, causing the surface water
bodies to progressively rise until they reach ideal places to overflow, affecting homes,
businesses, churches, the educational center, and access to roads. This is the scenario
that has the greatest impact on a large portion of the community.

In addition to the historical context and the flood scenarios described, the residents
were consulted regarding their experiences with the effects of flooding, the greatest
being food loss reported by 79 participants, followed by water supply and infrastructure
damage, which were mentioned by 73 and 72 people, respectively. Regarding
infrastructure damage, several houses have been damaged, including the one shown in
Figure. 3, which was declared a total loss by the National Emergency Commission in
2021, and the property now has restrictive regulations on the construction of any type of
infrastructure.

Figure. 3. Flood affectations in Pandora Oeste, July 2021.
Source: Author, 2021.

Added to the problem of housing conditions caused by flood events, data from the
National Institute of Statistics and Census, in the National Household Survey (ENAHO,
2022), indicate that the Huetar Caribe region has one of the highest incidences of poverty
considering the multidimensional index (covering education, housing, internet use,
health, labor, and social protection), with 23.9% of households in this situation. Moreover,



data from the Ministry of National Planning and Economic Policy [MIDEPLAN] (2023),
indicate that the Valle de la Estrella is one of the ten districts with a low rating (26.28) in
the social development index, according to the Territorial Administrative Division of Costa
Rica.

Within the context of vulnerability, the United Nations Office for Disaster Risk
Reduction (2021), recognizes that poverty and socioeconomic inequalities are factors
that contribute to disaster risk, where people who are living in poverty, become trapped
in a cycle of poverty. Therefore, poor housing conditions and limited access to basic
services during an emergency negatively impact the ability to cope with basic needs
before, during and after an event.

As a result of this, Pandora Oeste’s social vulnerability has increased as floods have
become more frequent, especially with the most recent flood considered historical by the
level of impact occurring on July 24, 2021. Similarly, considering extreme natural events
at the national level, Quesada-Roman and Villalobos-Chacédn (2020) relate the already
existing vulnerability of the study (Upala), prior to the impact of Hurricane Otto in 2016,
which resulted in a series of cascading disasters.

For this reason, given the circumstances outlined, community risk management
strategies should be undertaken to improve community organization, as well as the
development of emergency plans regarding the disaster prevention.

Community management

Because of the importance of community participation in mitigating the effects of
hydrometeorological phenomena to increase community resilience, people interviewed
in this study were asked about their knowledge of preventive measures to deal with
potential flood emergencies. Among the results, 48 of the 86 interviewed stated that they
lacked the essential knowledge.

This lack of knowledge demonstrates limitations at the community level taking into
consideration the importance pointed out by the National Commission for Risk
Prevention and Emergency Care of Costa Rica [CNE] (2019), of promoting the
organization for risk management, by developing emergency plans that "manage to
reduce and prevent risks at the family level, proactively influencing prevention,
preparedness and family response in case of emergencies".

In terms of community organization, only eight of the total number of the interviewed
participants indicated that they belong to a group in their locality. However, there is
interest in participating, since 44 people indicated that they are willing to get involved,
but only six expressed their willingness to participate on a community organization’s
board of directors.

Associated with participation, an important element to rescue at the community level
is the sense of belonging to a locality, since a relationship is established between length
of time that the people interviewed have lived in Pandora Oeste, and their willingness to
participate in a community group.

Therefore, for this locality it was found that those inhabitants with 10 or more years
of living in Pandora Oeste, are more willing to participate in community groups, with 31
out of 50 people consulted indicating an interest in participation.

Regarding this participation, it is worth mentioning that community members acquire
control over their environment, identify with their locality, and contribute to strengthening
social cohesion through engaging in local groups. At the same time, according to Ramos-
Vidal and Maya-Jariego (2014), citizen participation in communal groups helps to
(re)construct collective identity by developing a system of norms and values aimed at
satisfying the needs of community members.



In this sense, this willingness to participate specifically in Pandora Oeste would aid
in the process of developing environmental responsibilities and rights, promoting the
design and evaluation of public policies for disaster prevention, response, and mitigation
(Coto-Cederio et al., 2023). Furthermore, social cohesion and a sense of belonging can
be used as indicators to improve the quality of life of residents, as well as focus attention
on mitigating flood-related consequences.

Conclusions

Pandora Oeste exemplifies social vulnerability to floods by considering elements that
explain the insecurity and helplessness experienced by its residents. The findings have
provided a better understanding of this community’s situation in terms of demographic
characterization, current housing condition, and social perception. This information
contributed to the generation of a baseline for local community management in the face
of flood risk, as stated in the aim of this study.

The community scenario was created in a participatory manner with members of the
Valle la Estrella Community Emergency Committee (CCVEE), which generated in this
group responsibility and commitment as active protagonists in the research and
extension process, being making this an outstanding element not only for the study, but
also for the community, as it demonstrated the importance of self-management.

As a result, this study went beyond the impact of flooding by adding the generation
of responsibility as relevant input for the academia in the approach to risk management
from a social perspective, which encourages the participation of all stakeholders, with
the aim of strengthening resilience to future extreme hydrometeorological events.

Similarly, this responsibility assumed in the search for solutions led the CCEVE to
develop its first community emergency plan for the community of Pandora Oeste, which
in turn integrates more residents of the area and involves other community organizations,
resulting in new alliances that allow the flood response to be approached from a strategic
perspective by considering both before and after the event.

This local experience becomes a replication opportunity for other communities in the
Estrella Valley, since it has a group with organizational ability and knowledge of risk
management. Furthermore, at a methodological level, the implemented techniques can
be applied in other areas if there is a group of people engaged in constructive processes,
and committed to cooperating in risk management actions, taking into consideration the
characteristics of each community.

Methodologically, this study was successful in terms of the activities carried out.
Nevertheless, some limitations were considered, such as a lack of spaces to carry out
dialogues of knowledge, since research processes require more time and dedication
because it is important to establish bonds of trust and cooperation. In addition, there is
a lack of local studies, making it difficult to do a comparative analysis of the vulnerability
of other communities located in the same river basin. Moreover, the method of working
during the questionnaire’s development had to be changed to online due to COVID-19,
where some members of the CCEVE had limitations on connectivity.

Finally, it is concluded that the study conducted in the Pandora Oeste community can
be viewed as an opportunity for improvement in risk management at both the community
and academy levels, promoting the continuous construction of knowledge through the
innovation of participatory methodologies that increasingly integrate the communities.
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