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Abstract

This thesis contributes to research related to digital participatory mapping in the Global
South. In contrast to conventional paper maps, most digital maps allow changes to the
map easily through anyone with the required software and hardware. That enables
bottom-up mapping, where local knowledge shapes the map in place of local authorities.
Slums in the Global South are mostly left unmapped. Through a selective literature
review, evaluation criteria for participatory slum mapping projects were established. This
case study's subject, "Map Kibera", situated in a large slum of Kenyan Nairobi and
considered highly successful, has been evaluated accordingly. Through semi-structured
interviews the with project's participants and subsequent content analysis, mechanisms
facilitating but also impeding community participation were identified. Among factors
contributing to participation are a successful early involvement of participants and
appropriate conflict resolution mechanisms. As a factor discouraging participation, a
weak representation of participants' knowledge was established, as they were not
involved in the map-generation process. Further, through the interviews, two new criteria
relevant particularly for the Global South have been identified worthy of further study —
participation safety risk and finical compensation. Policy recommendations include

simplifying language and GPS software to attain higher participant diversity.
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I. Introduction

Rapid urbanization is a global trend, with 60 % of the population projected to live in cities by
2030. The so-called "Global South" likely will carry 90 % of urban growth. The term was
popularized through the UN initiative "forging a Global South". One understanding of the term
is the grouping of low and middle-income countries according to the World Bank. In contrast
to the popular term "development country, it does not imply a supposedly beneficial
development towards industrialized countries (UNDP 2004). Particularly the African continent
expects high levels of urbanization with projected urban population growth by a factor over
three by 2015, with Dar-Es-Salaam and Nairobi being the fastest growing cities on the
continent (UN-Habitat 2018). If accompanied by proper planning and management,
urbanization can be an opportunity for poverty reduction through fair and sustainable
employment and overall better quality of life through access to high-quality public infrastructure
and service provision (United Nations 2021). However, realities in Sub-Sahara-Africa (SSA)
are often adverse: "characterized by unplanned and unregulated growth, exacerbated by the
legacy of colonialism, structural adjustment, and neo liberalism that spawned weak urban
planning institutions". In such an environment, urbanization only increases inequalities and, in
many areas of the region, leads to the uprising of slums (Guineralp et al. 2017, p. 2). With over
50 % of the urban population housing in slums, SSA represents the global region with the
highest share of slum settlements (UN-Habitat 2018). While housing large amounts of people
and characterizing entire city landscapes, slums are often almost invisible — if viewed through

the lens of most urban maps.

Maps are powerful tools. Local authorities either do not prioritize mapping slums and their
facilities or actively leave them off the map to reject any responsibility and deny their existence.
As a result, millions of slum residents across the continent and their efforts toward community
improvement are not represented on any map. Local community members get together to
generate their own bottom-up maps to create alternatives to official maps. Through
"participatory mapping”, the achievements of active citizens living in poorly mapped slums
become visible to all, allowing all slum residents to make use of the existing structures.
Moreover, local authorities can more efficiently identify areas with a severe lack of vital

structures. Maps have the vital function of portraying what is there and what is not.

The practical aim of this research is to discover how such community-driven mapping
approaches can be set up and improved to deliver such vital bottom-up maps. Those maps
are only effective if they have been created by local community members who know their
community's infrastructure and institutions, their urgent needs, and hidden potential. Citizen

participation is mutually beneficial for local authorities and local citizens, given the
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acknowledgement of the community members' efforts. While the authorities get a more
nuanced perspective on what urban policy action is truly in demand, citizens get to know the
city planning and policy process. Further, compromises among the two parties can be
discussed, and hostilities reduced, further opening up the urban planning process for locals
(Irvin and Stansbury 2004).

Digital mapping technology allows community-driven maps to be used by many slum residents
— provided they have access to the required devices. Digital participatory mapping in a Global
South context is mainly labelled under "participatory Geo-Information System" (PGIS) project,
a term which will elaborate on in the third chapter of the subsequent theory section. With the
emergence of open-access software like OpenStreetMap (OSM), projects facilitating such
bottom-up maps, primarily through NGOs, have rapidly spread across many slums. However,
it is questionable whether the NGOs allow the stakeholders — the residents of the slum
communities — to make vital decisions concerning the slum maps. Therefore, the projects
should optimally provide the slum residents with decision-making power in creating the map
so that the stakeholders can decide over mapping priorities and set the agenda accordingly.
The goal of this research is to examine the participative project aspect for the stakeholders
through criteria-driven research. Scientifically, this research closes a vital gap in which most
evaluation research of public participation is done in a Global North context. Because of its
attributed success in the literature, the project situated in a slum of Nairobi, "Map Kibera", will

be evaluated on its success in engaging the local slum residents.

Through semi-structured interviews, insights into the strengths and weaknesses of the Map
Kibera project will be achieved through the lens of participation criteria, leading to possible
improvement of current or future mapping projects within a similar context. Furthermore, as an
intermediary research goal, the exclusionary effects of digital technology will be examined.
Finally, the research aims to discover new criteria with particular relevance for the Global
South, enriching the participation evaluation literature currently focused on Global North

participatory mapping. That leads to the discussion of the central research question:

How to achieve successful participation in community mapping? Examining the
success factors in community-based participatory mapping: the case of the Kenyan

Map Kibera project.
As well as the sub-research-question:

How significant is the digital divide in the participatory mapping process? Examining

the exclusive effects of digital technology.



II. Theory

1. Community participation and social sustainability

Participation can be characterized by empowering those not formally in power to make
decisions on matters concerning themselves (Verba 1967). Exact definitions of the term
"participation” are rare in the literature. Instead, primarily different levels of participation are
discussed (see Rowe and Freyer (2004); Falco (2019)), which this research showcases in the
second chapter of this section. Participation is a vital characteristic of a functioning democracy,
according to Verba (1967). Political participation reaches beyond elections and can be
expressed through engagement in a political party or the action through a trade union, among
others. Both party and union membership are declining in member countries of the OECD
(Organization for Economic Cooperation and Development) (Parvin 2018). Particularly those
at the lower end of the socioeconomic spectrum engage less in political participation (as
demonstrated through a well-established correlation, for example, in Lijphart (1997)). That
connection is highly problematic since those whose issues are already disregarded in society
also do not engage in activities that possibly improve their low socioeconomic status. There is
a clear disenfranchisement between the political class and the citizens, particularly the poor.
This trend also concerns informal politics and NGOs. Due to the increased complexity and
technicality of decision-making, they have gradually moved away from a participative
"grassroots and broad-base membership" to more professionally organized lobby
organizations (Parvin 2018, p. 36). Decision-making in NGOs has become less focused on
democratic participation, prioritizing the opinion of the expert as to the regular citizen. The

decline in participation is problematic, as argued in the following paragraphs.

Participation can be considered a good in itself, as — particularly in more individualistic societies
— it is considered a key value to control one's fate. Participation has instrumental benefits for
decision-making in a formal political context but also in all other contexts where there is a
difference in power among a group of people. One of them being agenda setting. Those in
power can find themselves disconnected from those whom the decisions matter for — the
stakeholders — unaware of their needs. Increased participation, particularly through
marginalized and discriminated groups, could allow decision-makers to target their needs and
issues better. Further, participative decision-making could result in an outcome that is more
preferential for those in power. That is the case as a policy can turn out to be more efficient,
given the increased scrutiny through the participation of many stakeholders as well as

contribute to an increased legitimacy of the decision-makers' policies (Parvin 2018).

The UN has recognized the possible benefits of increased participation and has enshrined

participation as one of three pillars of sustainable development. The pillars, being social,
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environmental, and economic development, have been first discussed in the Brundtland
Commission report from 1987, later forming the base for today's 17 UN sustainable
development goals. Their overall aim is to achieve progress through human-centred
development, leaving an intact environment for future generations and doing so in line with the
creed "leaving no one behind" (United Nations n.d.). To fulfil this creed, social sustainability is
essential, according to the World Bank: "[With] growing awareness of the challenges of fragility,
persistent inequality, and racial discrimination, social sustainability has been recognized as
central to growth and poverty reduction" (World Bank Group 2020). For the World Bank,
participatory approaches like Community Driven Development (CDD), following the idea of
help for self-help, are the centrepiece of sustainable development. They enable "the most
vulnerable, [to] reach their potential and develop their livelihoods" (ibid.). Participation ideally
leads to inclusive, bottom-up sustainable development, taking the interest of politically less
represented citizens into account. The following section will discuss participation from a more

theoretical perspective.

2. Participation theory: What, who and if

As shown in the previous paragraph, there is a growing awareness that participation is closely
linked and crucial for sustainable development. Following the vagueness of the term, many
researchers have questioned proclaimed participation in policies and projects in various
themes, observing a dissonance between participation rhetoric and reality on the ground (see,
for example, Poolman and van de Giesen (2006); Stern (2006) or Jones (2011)). To get closer
to the essence of participation, a discussion will follow, dealing with the questions of what
exactly can be considered participation, who should be involved in participation and whether

participation can have adverse effects on participants.

What is participation?

The most well-known participation model is the ladder of citizen participation from Arnstein
(1969). Her view of "real" participation is quite radical, and she is highly critical of participatory
approaches that, in her opinion, are only pretentiously participative. At the bottom of the ladder,
Arnstein has placed "Manipulation" and "Therapy", which she describes as "Nonparticipation"”
(Arnstein 1969, p. 217). The sole purpose of participation here is to achieve increased public
legitimacy while entirely ignoring the interest of the participants. The following steps Arnstein
summarizes as "Tokenism", where participants are informed and have the chance to issue
their critique, but there is no mechanism that ensures a steady stream of participant feedback
(ibid.). Lastly, she mentions the only "real" type of participation from her perspective, which is
4



"Citizen control” (ibid.). Here, participants act as co-deciders, having a veto and being able to

make meaningful decisions, manifested through citizen committees.

Who participates?

The following question that arises concerns those involved in the participatory process. One
approach is to enable participation that is possibly broad. The goal here is to represent the
affected community as precisely as possible, since people from different backgrounds face
different issues, which they can bring forward in the participation process. An example is a
project on crime in multiple neighbourhoods of South Africa, where the only condition for
participation is that all participants of one workshop must "come from the same neighbourhood"
(Liebermann and Coulson 2004, p. 128). In this example, participant diversity is actively

promoted, stating that "a mix of ages and genders is encouraged" (ibid.).

An alternative approach could be to invite "engaged and knowledgeable community members"
who have skills and knowledge beneficial for addressing the issue at hand (Klain and Chan
2012, p. 105). Concretely the requirements could be as follows, exemplified in a community
marine project: "a) women over 18; b) women who knew the intertidal area well, and ¢) women
who regularly practice intertidal gleaning” (Paul et al. 2016, p. 83). Regardless of a broad
participation or a "knowledgeable expert" approach, participation always entails an exclusive
aspect. Due to practical limitations, not all community members can participate, and not
everyone has an interest in participating. Those who do participate will never fully represent

the entire affected community.

Potential drawbacks of community participation

Literature on negative consequences through community participation is scarce. Menezes
(2003) reflects on a participatory project involving 14-year-olds, aiming to increase their
interest in becoming active citizens and being open to different cultures. The project results
were partly adverse: those who engaged in the project more often than others tended to value
citizen responsibilities less than those who participated less often. Moreover, with one of the
children groups involved, personal attitudes towards immigrants worsened after their project
participation, achieving unfavourable results. She mainly attributes this observation to
"shallow" participation, which is "not particularly meaningful or balanced with opportunities for
personal integration” (Menezes 2003, p. 440). According to Menezes, there were too few
opportunities to reflect on the participation, not enough emphasis on personal development

and barely any interaction with people from different perspectives within the project. Menezes'
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observations do not indicate a decrease in or even the cancelling of participation projects but
instead promote the case for well-thought-through projects, taking the needs and interests of

the participants into account.

3. Participation in a digital mapping context

Maps are inherently political and value-laden. They can manifest disputed borders or create
new ones, thus legitimising political power. Mapping is most commonly done by "a small group
of experts, often on behalf of power holders and decision-makers", using maps to shape reality
(Cochrane et al. 2014, p.9). Maps become particularly powerful not when they cause
astonishment and uproar over the choice of demarcations or points of interest. Instead, they
are powerful when they have been naturalized and are used as an objective piece of
information, simply a tool to depict what is on the ground. This supposed objectivity is
deceiving, as they suggest objectivity while being the product of values and human
interactions, or as Harley puts it: "Maps are a way of conceiving, articulating, and structuring
the human world which is biased towards promoted by and exerts influence upon particular
sets of social relations" (Harley 2008, p. 129).

Characteristics of participatory mapping

A practice that challenges the implicitly manifested power relations is participatory mapping.
Most commonly, participatory mapping is done by the local community housing in the area of
concern, using local knowledge and resources to create a map alternative to the ones of the
power holders. Next to the localized geographic aspect, those bottom-up maps are
characterized by their participatory nature, not just in terms of the map as a product but also
in the entire mapping process — although, as previously elaborated in the second chapter, the
concrete participation in practice can vary drastically. The third characteristic of participatory
mapping is transparency (Parker 2006). The decision-making process on what to depict on a
map and how to do it is not traceable for regular maps. For participatory maps, it is crucial to
disclose who participated in the mapping project, how data for the map was gathered and what

criteria were used to create the final map.

Digital participatory mapping




In the case of classical cartography, for potential users of participatory maps to make practical
use of them, the map needs to be printed and later reprinted after updates. That requires
extensive financial resources. Additionally, those potentially interested in using the map need
to be reached out in a time-consuming process. All three issues can be mitigated using web-
based digital mapping technologies based on Geo-Information Systems (GIS). At its core, GIS
software deals with the collection, organization, storage and analysis of spatial data (United
Nations 2004). Ordinary GIS software is used linearly to convey spatial information gathered

and organized by experts, similarly to classic cartography but in an online format.

This changes with the rise of "Web 2.0", the emergence of interactive social software,
characterized by the blurring of boundaries between the providers and consumers of digital
information. In a GIS context, Web 2.0 enabled the emergence of "neogeography", referring to
"people using and creating their own maps, on their own terms, by combining elements of an
existing toolset" (Turner 2006, p. 3). The umbrella-term neogeography mainly encloses three
forms of participation-centred GIS — Public Participation GIS (PPGIS), Participatory GIS
(PGIS) as well as Volunteered Geographic Information (VGI). Their distinction highly varies
across the literature but with core commonalities. Both Ndzabandzaba (2020) and Brown and
Kytta (2014) agree that PPGIS practices mainly occur in the Global North, initiated by
government agencies with the primary objective of improving mapping data. PGIS practices,
on the other hand, are primarily situated in the Global South, initiated by NGOs and aimed
toward social engagement and empowerment, with the created mapping as a secondary
objective. VGI practices are common both in a Global South and North context. Its main
characteristic is the decentralized nature of the mapping, mostly initialized by individuals. The
participation is not bound to a single project but instead consists of an ongoing process where

all individuals can contribute to the map at all times.

Practical limitations of participation-centred GIS

Particularly in PGIS, emphasis is placed on a community's involvement and empowerment.
The practical usability of the gathered data and reaching out to possibly many potential users
of created maps is a secondary goal. A meta-study of participatory maps revealed that most
open maps are not being used or adapted by community members, with 61 % of analysed
maps being identical to their default setting (Bailard et al. 2012). One reason for the low
engagement might be the difficulty of navigating the map, with 36 % of surveyed crowd map
users finding the map platform slightly confusing. Users and participants could be held back
from using the map and contributing to it by issues related to the so-called "digital divide", the

gap between those with skills or material needed to use digital technology like the PGIS maps
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in this case and those who do not. Another reason for low user numbers could be related to a
lack of financial resources to spread information about the map, as one of the biggest
challenges in the study with participatory mapping platforms has been "getting the word out

quickly after the launch of the site" (Bailard et al. 2012, p. 17).

4. Participatory mapping in a Global South slum context

It is not only critical how a region, its borders and physical entities are mapped but also if it
appears on a map in the first place. Because of the dop-down nature of conventional maps,
powerholders can decide what to include in a map and what to leave out. In the case of slums
and informal settlements, local governments tend to leave them unmapped: "What is not on
the map, does not exist, therefore what does not exist needs no attention and funds/solutions"
(Panek and Sobotova 2015, p. 4). Instead of using the term "informal settlement" as a
euphemism for slum, the term "slum" itself will be used in this research. Informal settlements
only imply their nature outside official city planning (Jason 2018). Inhabitants of those
settlements do not necessarily suffer from poor living conditions and insecure environments.
On the contrary, they may have consciously decided to move to a closed living community not
recognized by the local authorities. Slum inhabitants, however, by definition, live in a
disadvantaged environment. UN-Habitat has crystalized five criteria, which, if one or more are
fulfilled, categorize a household as a "slum household": Lack of access to affordable, safe
water, lack of access to safe sanitation, insufficient living space, insufficient housing durability
and security of tenure preventing forced evictions (UN-Habitat 2007). Slums are predominately
a phenomenon in the Global South, with most slum inhabitants in Eastern and South-Eastern
Asia, followed by SSA and Central and Southern Asia in absolute terms. When related to the
population size, urban regions of SSA showcase the highest share of slum inhabitants (Statista
2022). The issue of slums and their inhabitants' poor condition housing is widespread and

demands relief options.

Mapping a slum does not directly improve the living conditions of slum households but has the
potential to steer resources towards the most in need regions of a slum, thus improving living
conditions. Next to the empowerment and skills mapping participants' experiences, the finished
map could be of practical use to local authorities. Hasan (2006) researched the broader
instrumental effects of participatory mapping and how mapping activities can lead to
infrastructure improvements in slums. In his case study in India, the local government realized
the potential of participatory mapping and decided to support the mapping activities initiated
by a local NGO. The mapping serves as a sort of "SWOT analysis" (Strengths, Weaknesses,

Opportunities, Threats), birding the stark information asymmetry between the local government
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and the slum. Because of a lack of interest or resources, authorities are often unaware of the
concrete needs of slum inhabitants. Through mapping, critical education, sanitation, health, or
security infrastructure can be targeted towards regions with the most urgent demand. Beyond,
mapping has the potential to provide dignity to slum households, evoking a sense of
recognition and validation as the efforts they have invested in their housing and their
community become visibly recognized. Assembling an integral map, including all community
members' demands and interests, is only possible through successful community participation.
The next chapter will thus be dedicated to a set of theoretical criteria for evaluating PGIS

projects.

Evaluation research of PGIS projects in a slum is scarce, as the mapping trend is relatively
young. In this paragraph, three studies evaluating PGIS in different global regions will be
presented, and their results summarized. Falco et al. (2019) research slums in the Venezuelan
city of Caracas and take a more instrumental approach, evaluating not the mapping activity
itself but how PGIS could influence city planning in the course of their so-called "action
research". As coined by Kurt Lewin, this type of research actively involves the researcher in a
participatory process and aims at problem-solving and can be viewed as "applied research".
Through the action in the research, valuable knowledge is produced for a particularly
vulnerable group (Walter 2009). On the critical side of the project, the researchers noticed a
difficulty in collaborating with local authorities due to their opaque organizational structure as
well as a disempowering effect of the used technology due to its complexity. Among positive
results were the inclusion of information gained through the newly created maps in the two-
year plan of local authorities. Further, the new maps enjoyed high popularity among the local

residents, but interestingly only in a drawn-out, offline format.

Choplin and Lozivit (2019) analyse the experience of their PGIS action research in a slum of
Benin's capital Cotonou. The most substantial impact of the map, according to their
experience, has been evoking a sense of pride and community among the participants of the
project. They were now being represented on a map the same as other neighbourhoods of the
capital. One of the challenges they faced was a very low digital literacy among the participants,
who were predominately young males. Apart from gender, the participants were diverse in their
age, education, and employment status. Finally, they experienced difficulties in achieving

autonomous continuation of the project without the involvement of the researchers.

Lundine et al. (2012) accompanied a PGIS project dealing with the Mathare slum in Kenya's
capital Nairobi. In contrast to the project in Benin, an autonomous continuation of the project
could be achieved through a local coordinator, continuing the project which researchers have
previously kickstarted. Most participants had stable income sources, and those who stopped

participating did so for monetary reasons. Beyond, the researchers have deemed
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communication a vital project component. More precisely, they noted the importance of a

simple language, constant communication and complete transparency in decision-making.

5. Criteria for successful community mapping in three stages

As elaborated in the second chapter, participation is a "complex and value-laden" concept.
There is no overarching scientific consent on its definition and consequentially also not on
methods evaluating it (Rowe and Frewer 2004, p. 516). For a plethora of reasons reflected on
by Rowe and Frewer, evaluation of participatory projects should nonetheless take place:
Firstly, there is a scientific interest in researching human behaviour in participatory projects,
trying to understand power dynamics and the interplay among those participating. For ethical
reasons, evaluation should ensure that participants are treated fairly and not deceived in the
participation process. Lastly, evaluation is crucial for financial and practical reasons to design

participation processes more effectively and reduce the costs of participatory projects.

This research aims to analyse the "success" of participation, which can be effectively translated
into reaching a possibly high ladder from the participation frameworks from chapter one,
empowering those who previously could not co-decide on matters concerning their own
community (Verba 1967). Participation will be interpreted broadly, including criteria directly
relating to participation (e.g. representativeness of the affected community). Criteria that
indirectly affect participation will also be taken into account, such as convenience factors and
conflict resolution, as participant discomfort could quickly result in project abandonment and

thus decrease participation.

To narrow the research scope, the focus of this thesis will be the participation process instead
of the outcome. Without a successful process, a successful participation outcome would be
unlikely. Additionally, it is essential to note that multiple unknown variables may shape a
successful outcome. Hence the process evaluation can turn out to be more precise (Rowe and
Frewer 2004). For the evaluation, similarly to Cochrane et al. (2014), the mapping process will
be spitted into three phases focussed on participation: the requirements for successful
participation pre-mapping process, participation during the mapping process itself and post-
mapping participation. Criteria (which are highlighted in bold) will be drawn mainly drawn
from the extensive public participation literature review of Brown and Chin (2013), which they
predominately based on the early works of Rowe and Frewer (2000). The focus will lie on their

process criteria, while single criteria from other literature will be added.

Requirements for successful participation in the pre-mapping stage
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During the early stages of preparation, the most critical matters concern the questions of who
participates and how participants are being involved. The participants should be
representative of the community there are mapping and "comprise a broadly representative
sample of the population of the affected public" (Brown and Chin 2013, p. 565). Achieving an
identical reflection of the affected population among the participants is often impossible due to
practical reasons — young children or poorly mobile elderly people cannot do the mapping work
in the field. Particular care should be given to gender, age, educational status and knowledge
of the affected area to prevent the intensification of existing inequalities. In the worst case, only
an unrepresentative elite would participate, leading to mapping outcomes beneficiary for a

small group, exacerbating the distrust among the community.

Further significant is early involvement and seeking participants' input, particularly when
decisions concerning community values need to be taken (Brown and Chin 2013). Practical
circumstances limit early involvement. In mainly technical questions, involving the setup of
GPS software, for example, involvement is not beneficiary for the participants and could
overcomplicate the process. It should be communicated upfront what decisions have already
been made and where there is room for participation. Decisions involving the well-being and
safety of the participants and mainly decisions involving opinions and judgement, like the
decision of what to map and to what community members to talk, must be made involving the
participants. To prevent "Nonparticipation" or "Tokenism", as expressed by Arnstein (1969,
p. 217), the project organizers should have a continuous mechanism for participant co-decision
making, where they can make meaningful decisions instead of only issuing feedback to

unilaterally decided matters through the organizers.

The decisions concerning the mapping have to be agreed upon transparently, so everyone
can reconstruct how a decision has been made (Rowe and Frewer 2000). A lack of
transparency can create distrust and cause conflicts, should sensitive information only be
disclosed accidentally. That could lead to the abandonment of the project and general distrust
from within the affected community. In a poor environment such as a slum, disclosure of
potential financial compensation and attached conditions is necessary to prevent participants
from being induced into unwanted actions through monetary incentives. Beyond, the project's
sponsors should be made public so that the community members can at least assume their
motivations for sponsoring the project. Next to financial aspects, organizers must be
transparent about the aims and values of the project so that the participants can decide
whether those resonate with their ones or not before agreeing to participate. Lastly, participants
must be made aware of potential risks involved in their participation, even if insignificant, so

that they are aware of all benefits and potential disadvantages before deciding to participate.
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Moreover, the task definition needs to be clearly articulated, so participants know what
processes they are involved in and when they need to make decisions (Brown and Chin 2013).
Unclear role distribution and overlapping responsibilities can easily trigger misunderstandings,
leading to dissatisfaction and conflicts among the participants. Optimally, the tasks and
processes are communicated simply and straightforwardly to ensure participants with little to
no GIS and mapping experience can easily follow the agreed-on instructions. Part of the task
definition is the discussion of the participation's scope, i.e., where the task and the

responsibilities of the participants end to prevent stress and overly long days of project work.

Lastly, as a practical matter, comfort and convenience, including timing the meetings right
and making the participants feel comfortable, are not to be underestimated (Brown and Chin
2013). Participation in PGIS projects is primarily unsalaried or solely includes an insignificant
expense allowance. Therefore, a positive and friendly atmosphere must be established to
ensure that the participants feel appreciated and possibly recommend the project to others
from the community. As part of that, the project organizers must ensure a respectful
communication with participants. Regarding convenience, project meetings and mapping
activities should be timed so that the most interested participants can attend all meetings and

activities.

Requirements for successful participation during the mapping process

Technology is crucial in mapping execution and can have potentially exclusive effects.
Therefore, the multifaceted framework of Van Dijk (2002) on technological access and usage
will be employed to evaluate how well a project has managed issues related to the so-called
"Digital Divide". In its report on the divide, UN-Habitat defines the phenomenon as the "gap
between those who have access to and use ICTs including internet connectivity, internet-
enabled devices and digital literacy skills and those who do not" (UN-Habitat 2021, p. 15).
According to the report, the African continent faces the most significant gap in connectivity,
with 23 % of the continental population having no access to a mobile broadband network.
Furthermore, demographically, two groups tend to be affected the most by the digital divide:
women (globally, 55% male population internet usage vs 48 % female) and the elderly (ca. 27

% of the urban older population lacks internet access).

The digital divide phenomenon is often viewed simplistically, and the issue is framed as a lack
of computers or networks and user skills. Van Dijk (2002) views the issue more broadly and
suggests a four-stage framework where he distinguishes four types of access barriers to digital
technology. He commences with mental access, that being the mental barrier caused by

anxiety or lack of interest in digital technology. The subsequent stage is the publicly most
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widespread issue, material access and the lack of ICT hardware (ibid.). A report by the
telecommunication organisation GSMA (2021) shows that despite 94 % of the global
population being covered by mobile broadband, 3.4 billion people are still not using their
available mobile connection. Skills access is widely understood as a lack of digital skills,
knowing how to operate basic software and hardware (ibid.). In the case of digital mapping,
where participants are mostly faced with GPS software that is novel to them, user-friendliness
becomes a deciding factor for whether the participants' skills suffice for appropriate usage of
the digital technology or not. Lastly, there has to be a significant application opportunity for
using the ICT tool, allowing the participants to use the technology to its full extent (usage

access) (ibid.).

On the non-technical side, the entire mapping process should have a deliberative quality,
meaning the participants are given enough room to issue critiques and suggest improvements
(Brown and Chin 2013). Practically, the deliberative quality could be manifested in regular
meetings or digital platforms, enabling the participants to reflect on their mapping experience

and communally discuss procedural, technological or interpersonal improvements.

Requirements for successful participation in the post-mapping process

In the post-mapping process, appropriate usage of the gathered data is vital. In this context,
Sieber (2006) discusses the representation of knowledge. For a mapping context, the
decision-making concerning the final visualized map is crucial. If the participation stops after
mapping data gathering and does not include the final making of the map itself, the overall
influence of the participants on the map must be questioned. Relying on the goodwill of the
project organizers, designing the map according to the will and the information gathered by the
participants can lead to misrepresentation. Especially in the map-making process, there will
be highly technical steps, practically limiting input from the participants. Most foremost,

participation is significant where judgements are being made, as previously stated.

A further criterium involving data is ownership (ibid.). Although one cannot "possess" data
physically, one can have the right to data and decide what information gets published and who
can access and change it. For example, data ownership issues could occur if a participant
notices flaws or privacy concerns in the representation of data points he or she has gathered

but is not granted access to make changes or deletions.

Finally, the level of conflict needs to be evaluated (Brown and Chin 2013). Tensions could
arise when previously contested matters become "factualized" via maps, those conflicts need
to be appropriately mitigated. To achieve overall participant satisfaction, all conflicting views

should be discussed openly to agree on a compromise or a satisfactory solution for most
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participants. All concerns should be taken seriously and not be easily dismissed by the

organizers.

Each step of the mapping process requires a set of different evaluation criteria. In the following
sections, the evaluation criteria that have been laid out in this chapter, together with the
theoretical background on participation and participatory mapping, will be employed to conduct
an analysis. A compact overview of all criteria can be viewed below in Table 1. Using the
criteria, a case study involving a PGIS project will be evaluated on whether participation is

successfully promoted according to the criteria.

Table 1: Criteria for successful community participation in digital mapping

Process evaluation Criteria Source

Pre-mapping success criteria

Representativeness Brown and Chin (2013), Rowe and Frewer (2000)
Transparency Brown and Chin (2013), Rowe and Frewer (2000)
Early involvement Brown and Chin (2013), Rowe and Frewer (2000)
Task definition Brown and Chin (2013), Rowe and Frewer (2000)
Comfort and convenience Brown and Chin (2013), Halvorsen (2001)
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Success criteria during the mapping

Mental access van Dijk (2002)
Material access van Dijk (2002)
Skills access van Dijk (2002)
Usage access van Dijk (2002)
Deliberative quality Brown and Chin (2013), Halvorsen (2001)

Post-mapping success criteria

Representation of knowledge Sieber (2006)
Ownership Sieber (2006)
Level of Conflict Brown and Chin (2013)

I[11. Methodology

A single case study approach has been employed to answer the research questions, involving
semi-structured interviews to gather relevant data. In this chapter, the emphasis will lie on the
reflection of the research method and tool. Further in this chapter, the approach to analysing
the gathered data will be laid out. Deductive thematic content analysis has been used to

structure and contextualize the data.

1. Case Study: Map Kibera in Nairobi

A single case study approach has been chosen to critically reflect on the underlying mechanics

of participatory mapping: How do participants get to decide on what gets mapped? What

happens if they have diverging views from the project supervisors? Beyond, the mediating role

of technology in participation will be evaluated, and digital divide issues will be discussed with

the interviewees. For case study research, "how" and "why" questions are most appropriate:
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they tend to explain the underlying dynamics of a process and deeply explore the nature of the
chosen case and are better for tracing a process over time (Yin 2009). Accordingly, the
researcher should dismiss a case study approach if the research question and underlying
theory suggest a different approach, such as statistical modelling. This approach, for example,
would be more appropriate if the research question of interest focuses on two or more
guantifiable variables and their influence on one another. According to Yin (2009), central in a
case study is the concretization of the issue of interest. That is where the previously discussed
criteria become relevant, as they work as structuring tools, guiding the judgement of the case

study.

Single case study approach

The research questions will be approached with a single case study. While evidence from two
cases might be considered more robust than a single case approach, the latter allows exploring
the rationale of an unusual or extreme case more in-depth (George and Bennett 2005). The
choice for a single case study approach falls back on the significance of the chosen case,
making it particularly interesting to study. The researched project is well studied and often
mentioned as one the of particularly "significant cases of participatory mapping projects in
informal settlements"”, which is especially intriguing to study since "the application of geo-
information tools in informal settlements has not been as widespread as in more developed
contexts" (Falco et al. 2019, p. 3). In the literature, the project is regarded as particularly
successful compared to similar ones in the same area (Falco et al. 2019; Panek and Sobotova
2015).

Case Study subject: Map Kibera

Concretely, the subject of this research will be the PGIS project "Map Kibera", named after the
slum the project intends to put on a map, "Kibera", situated in the capital of Kenya, Nairobi.
The name Kibera, translating roughly to "jungle", reflects the central issues of the slum from
an urban city planning perspective: Kibera was a "blank spot on the map" (Hagen 2017, p. 11),
with poorly planned and build road infrastructure, lack of clean water supply, poor health
services, inadequate schooling facilities and barley any governmental security provision.
Kibera is characterized by "mass poverty, contagious diseases, conflicts, and other social,
ecological and economic hazards" (Mutisya and Yarime 2011, p. 200). Surprisingly, only 8.5
% of male Kibera inhabitants had no occupation, according to a 2011 study, which is the most
recent one on Kibera socio-demographics. Nonetheless, job insecurity persists, with 45 % of

respondents only working day-to-day jobs in the informal sector (Desgroppes and Taupin
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2011). Furthermore, 5 % of respondents of a 2014 study on Kibera youth reported having
completed secondary school education or are currently studying, 7 % had completed
vocational training or were currently in the process, and 3 % had a university degree or were
currently enrolled in a degree program (Onyango and Tostensen 2014). From the local
government side, the slum has either been visualized as a park or a small formal settlement
(Panek and Sobotova 2015).

This poorly mapped area has an extremely high population density, with Kibera inhabitant
estimates reaching up to one and a half million for an area of around 2.5km? (The White House
2010; Mutisya and Yarime 2011). Other researchers see this popular estimate as flawed and
place the estimate to a significantly lower 200,000 inhabitants, based on areal satellite scans
(Desgroppes and Taupin 2011). The strong contrast in population numbers reflects the general
lack of reliable data on Kibera and a lack of knowledge of the needs and achievements of
Kibera slum residents. The Kibera slum does not represent a unique issue in Nairobi, as
roughly half of the city's inhabitants live in densely populated slums, which take up only below

1% of Nairobi's city area (Mutisya and Yarime 2011).

Map Kibera's goal is to bridge the information asymmetry between local government and
development organizations and provide slum residents with the tools to capture what is there
and what is not in Kibera and manifest that information through a digital map. The project
started in 2009 with the US consultancy firm Ground Truth Initiative, teaching a group of 13
slum residents to use a GPS device and identify what they found to be the most relevant points
of interest in their familiar surroundings. Since then, the project has constantly been expanding.
Themed maps were created emphasising education, water management and health
institutions as well as showcasing security risks in certain areas. Beyond, the news network
"Kibera News Network" and the radio "Voice of Kibera" have been brought to life. After a trial
phase of mainly encouraging unpaid volunteers to map, the American project organizers
switched to paying the mappers, realizing the little room for volunteerism, as the slum residents

have little time on their hands, constantly needing to secure a daily income (Hagen 2017).

Map Kibera can be considered a typical example of a PGIS project, as elaborated in chapter
three of the theory section. The project, initiated by an NGO, takes on a centralized mapping
approach oriented around a row of regular projects. The final Map created is visualized through
the free software OSM (see Figure 1). One of the project's success factors can be led back to
the broad approach to community involvement within the project: Next to engaging local
mappers, large forum meetings were held before and after mapping activities engaging local
residents, village elders, governmental authorities, NGOs, and local media to discuss interests
and priorities of the separate stakeholders and improve the mapping processes. As a result,

map Kibera has been transformed into a permanent trust, consisting of the initial volunteers,
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engaging new community mappers to update and thematically expand the digital Map of Kibera
and continue the journalistic work — indicating the success of achieving project sustainability
without oversight from the US-based NGO. Further, mapping activities have expanded to

neighbouring slums. Unfortunately, information about the current funding mechanisms of Map

Kibera's work cannot be found on the organization's website (Map Kibera Trust n.d.).

Figure 1: Screenshot of the OSM map of Kibera including facilities like hospitals, schools, or churches

2. Interviews with Map Kibera participants

A qualitative tool has been chosen, as the research goal is to gain new insights on a timely
and specific issue that has not yet been extensively studied. Mainly, semi-structured interviews
will be conducted. In the scope of such an interview, the researcher employs a mixture of
closed and open-ended questions, followed by follow-up questions. The researcher can
liberally deter from pre-prepared questions as long as the primary research question is
addressed (Adams 2015). Most of the success criteria of interest are somewhat subjective,
hence the ability to pose follow-up questions for clarification is beneficial. In the case of this
research, interviews are more appropriate to gain reflected insights on participants'
experiences and opinions rather than a more rigid questionnaire. While open interviews could
deliver more significant responses since the interview can be "customized", the data evaluation
takes considerably longer with that type of interview (Jupp 2006). A further matter to consider
is ethical considerations, particularly receiving informed consent from the interviewees and

assuring confidentiality (Given 2008).

Since the research interest lies in the current stand of Map Kibera's activities, ten participants
of the previous mapping training, which took place between March and September 2021, have
been reached out. Led by Map Kibera trust members (who will be followingly labelled as

"organizers"), the participants were trained on mapping activities related to the central themes
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of education, sanitation, and water management. In addition, they were taught how to use GPS
mobile software. As a novelty, they were trained to conduct surveys among slum residents
using the software "ODK". The surveys mainly dealt with the residents' experiences dealing

with the COVID pandemic and accompanying restrictions.

To gain insights into Map Kibera participants' experiences, the success criteria for participation
from the fifth chapter of the theory section have been operationalized into open questions. A
sample of the most important interview questions can be viewed in Table 2. Before the
interviews, consent forms and a document providing an overview of the research and the
interview aims have been distributed to the eight participants and one organizer, with whom
interviews could be secured. The sample breakdown of interviewees, including the organizer,
can be found in Table 3. In total, nine interviews via the digital conference software Zoom have
been conducted, lasting approximately 40 minutes each. The interviews were recorded, which

has been highlighted in the consent forms and emphasized prior to the start of the recording.

Table 2: Interview question sample

Mapping stage

Question

Pre-mapping stage

During the mapping

Post-mapping process

19

Did you feel like you had sufficient knowledge on
Map Kibera after the first few trainings?

Did you suggest your own ideas on the course of
the training or mapping? What did you suggest?
How was your suggestion reacted on?

How would you describe the atmosphere during
the training and in the mapping process?

How did the feedback mechanism during the
training look like?

How happy were you with the skills taught during
the training? Did they turn out to be useful during
the mapping?

How did your initial feelings towards the used
GPS technology change after the mapping?

Could you describe the process how the decision
was made on what to include in the final map
and what information to leave out? Were you
content with that process? Why (not)?




How comfortable did you feel to issue critique
towards the training sessions or the mapping

process?
Table 3: Interviewee sample breakdown (8 participants + 1 organizer?)

Age Gend Highest education Working status ICT
er Skills

F | M ] Secondary | Vocational | University | Volunteering | Student | Working in !

school training degree their trained
field
Average:
26 4 | 4 1 4 3 2 1 5 7

'Organizer: Male, working full-time for the Map Kibera trust, education and ICT skills unknown

3. Analysis

After the nine interviews were conducted, the software "Amberscript” was used to transcribe
the interviews and manually improve the transcription afterwards. The subsequent research
steps were the analysis and evaluation of the interviews. Thematic content analysis for
analysing the interviews has been chosen. The analysis aims to structure large sets of
gualitative data like interviewees' perceptions, knowledge or experiences and link them to
themes previously identified in the literature — in this case, the criteria of successful
participation (Table 1). This analysis method allows the researcher to work with the qualitative
data flexibly through the linkage with broad themes. However, t downside of this method is the
assumption about the similarity of the interviewees' responses, involving generalizations and

subjective decisions made by the researcher (Burnard 1991).

Concretely, the software "Atlas.ti" has been employed to perform the analysis. As the
phenomenon of participation is well studied, the decision has been made to work mainly with
a deductive analysis approach, as Elo and Kyngas (2008) suggested. Using the participation
ligature mainly applied in a Global North PPGIS context, this research intends to expand its
utilization and employ it in a PGIS project in the Global South. After repeatedly reading through
the interview transcripts while making notes, a series of codes have been established,
providing relevant interviewee statements with "headings". Coded were statements that

appear particularly often through multiple interviews or strongly contrasted the research

! self-assessed on a 1 to 10 scale (rounded average)
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expectations and expectations derived from the literature. Subsequently, the codes have been
matched to the themes from the literature. Since mostly open questions were asked, some
responses led in thematic directions not previously foreseen. Those responses have also been
coded, and new categories for new themes have been created inductively. After presenting
the analysis based on the preselected participation success criteria in the following results

section, the newly established themes will be presented in the discussion section.

V. Results

This section will present the results of the criteria-driven interviews with Map Kibera
participants. As done in the fifth chapter of the theory section, the evaluation criteria will be
split up into three different stages while discussing particularly significant results more

elaborately in the following discussion section.

1. Pre-mapping stage

The interviewee sample breakdown in Table 3 already foreshadows the low degree of
representativeness of the training participants for the entire slum population. There is gender
parity in the sample of interviewees. Their average age of 26 is higher than the current Kenyan
average of 19.7 (World Population Review 2022). Only one interviewee has not had additional
education after finishing secondary school level. Four have enrolled in some sort of vocational
training, two have completed a bachelor's degree, and one is currently studying. Most have
recently started working in formal employment relations, having secured a job in their training
field. Two are currently volunteering within the slum community. Most have rated their ICT
skills relatively high, with an average of seven on a scale from one to ten. Five interviewees
currently reside in the Kibera slum, two in the Mathare slum and one in a neighbourhood

outside the slum. Half of the interviewees had previous experience in working with Map Kibera.

All interviewees expressed satisfaction with their early involvement in the project. One
interviewee highlighted that the organizers asked "a lot of questions before we (the
participants) started any activities", dealing with the future course of the project (Interviewee
ID 42). The organizer pointed out that the survey, used by the participants to gather quantitative
data on community members, was created in a participatory process. All interviewees could

confirm that, and one pointed out that "our (the group's) suggestions really [went] into surveying

2 for reasons of confidentiality, all interviewees have been labelled with IDs, which only | can match to the nine
interviewees
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and maybe [made] additions that played a crucial role in gathering the data that we needed",
showcasing the high impact of participants on the survey (Interviewee ID 2).

Results on transparency were mixed. All interviewees were aware beforehand that they were
financially compensated and knew the sum of money they would receive. 55 % of the
interviewees were satisfied with the amount received. Only one interviewed patrticipant was
aware of the project's sponsor and financing model. The aims of the project were not clear to
all. Particularly while surveying slum residents as part of the mapping process, 44% of
interviewees issued uncertainty about the benefits of the project after being asked questions
from the community like "when | do this (fill out the survey), what is the outcome?" (Interviewee
ID 7). All interviewees reported being aware of potential project risks related to the project,
mainly getting in uncomfortable situations with locals who could react negatively or even

aggressively when being confronted with the survey.

75 % of interviewees reported satisfaction with the task definition. One interviewee mentioned
a clear discussion of "all our accountabilities while at the field, the dos and don'ts and what
information we [should] collect” (Interviewee ID 8). Two mentioned troubles with the
"demarcation of the areas needed to be mapped", as some areas were mapped and surveyed
twice, leading to an unnecessary workload (Interviewee ID 3). They both noted
misunderstandings relating to the participants' responsibilities, as those were communicated

in an unclear, too complex manner.

All participants reported a pleasant environment during the meeting, including enough breaks,
a respectful tone from the organizers and a conveniently reachable meeting place, positively
affecting comfort and convenience. All input from the participants has been taken on with
appreciation, noted three participants. Two participants also suggested a change in the training
time, and the proposition got acknowledged. A factor affecting personal comfort for some has
been the GPS tracking of the participants themselves through the organizers. One participant
reported feeling slightly uncomfortable through the tracking, and another one felt pressured,
feeling like the organizers would "assume maybe you are sitting (procrastinating) or having an

unnecessary conversation" (Interviewee 1D 4).

2. During the mapping process

Half of the interviewees felt excited to use the little-known GPS technology, and none stated
fear or discomfort with the new technology. Two reported the GPS trial run performed before
the actual mapping process in the field as particularly helpful for getting comfortable with the

technology and improving mental access. Entirely unproblematic has been the material
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access. All participants were provided with smartphones carrying the GPS and survey
software while having access to laptops. Further, their costly mobile data usage needed for
mapping has been reimbursed, but only after voicing the expense as an issue to the
organizers. Skills access has mostly been unproblematic, either. All but one interviewee
reported confidence in using the GPS software after the training. The software mostly was
seen as user-friendly, with one interviewee elaborating that it "had already been set in such a
way that maybe if I'm going somewhere (...) [it] will automatically give me the correct place
that | am" (Interviewee ID 1). Half of the interviewees reported minor technical difficulties at the
start, which were quickly solved during the following days of mapping. Only usage access
could be problematic since — as later elaborated — most participants were not taught how to

compile the actual maps and thus could not fully benefit from the technology at hand.

All participants stated high satisfaction with the feedback system during the mapping process,
indicating high levels of deliberative quality. Daily meetings took place before the participants
were dispatched into the field, where the participants would "discuss what the previous day
was like the challenges and maybe the opportunities and what can be done better so that the
project comes up successful" (Interviewee ID 2). Feedback and suggestions were also
communicated through the text-messaging group of the project, allowing real-time feedback
while in the field. Overall, all participants felt they carried a significant function in the project

and could meaningfully contribute to important decisions.

3. Post-mapping stage

All interviewees reported, that the map-making process and thus the final visualization of the
map has been exclusively done by the organizers, showcasing flaws in the representation of
knowledge. The generation of the map and analysis of the data was not meant to be part of
the project and reached beyond the announced project timeframe. All but one participant
expressed interest in joining the map generation process. For everyone interested, the
organizers allowed to spectate the map-making process but — most likely for time constraint
reasons, since that process took place beyond the agreed-on timeframe — no one used this

opportunity.

Ownership of the collected data mainly was provided, as the utilized open-access map
software OSM allows for liberal adjustments by anyone after the generation of the map. The
participants were also taught how adjustments could be made on a technical level. However,
interest in making changes was low. None of the interviewees reported having made any

adjustments to the generated map.
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The level of conflict was low. 75 % of interviewees stated the absence of any escalating
disagreements among the participants or between the organizers and the participants. Two
participants highlighted the importance of the daily morning meeting in conflict mitigation, as
those offered rooms to discuss misunderstandings and find solutions for daily issues. Two
participants experienced some level of conflict. They recalled the meeting times as well as the
content of the survey as sources of conflict. Both reported satisfaction with the handling of the
conflict topics. One of them underlined the horizontal conflict resolution: "The officials did not
rule. But it is the participants, the members, who agreed. We were given time to discuss and

agreed" (Interviewee ID 3).

After briefly summarizing the results of the interviews in the following section, a reflection on
the overall success of the researched map Kibera training will follow, introducing new criteria
that emerged through the interviews. Finally, recommendations will be issued, and the

limitations of this study will be disclosed.

V. Discussion

1. Overview of the results

Overall, most criteria can be considered fulfilled after a thorough analysis of the interview
material. In the pre-mapping stage, early involvement, as well as comfort and convenience
were overall reported as satisfactory. A limitation to the comfort of some participants could be
considered the constant position-tracking through the organizers. Task definition has overall
worked well, with only two participants noticing minor misunderstandings. The organizers were
not fully transparent with the participants. While the potential risks of the project participation
and the financial compensation were openly discussed, most interviewees were unaware of
the project's sponsor, and half had difficulties clearly describing the project's aims.
Representativeness of the overall slum population was low. Most interviewees were well
educated and had previous experience with mapping and overall experience with ICT
technology. During the mapping, digital divide issues were not a significant concern. The
participants were provided with the necessary hardware and skills to fulfil their tasks. The
feedback system worked well through regular meetings. Problematic after the mapping was
the weak inclusion of participants in the map generation. While they had the chance to learn
the map-making process and later individually update the map, both were not designed as an
integral part of the project process. Lastly, the conflict rarely occurred and was experienced in

some form only by two participants who were fully satisfied with its resolution.
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2. Map Kibera — fulfilling all success criteria?

The function of this chapter is contextualising and reflecting the research interview results.
Apparent in the pre-mapping stage is the low representativeness. While ca. 90 % of the project
participants had either done vocational training or a university degree, only 10 % of Kibera
inhabitants have education beyond secondary school. The well-educated participants in a slum
with poorly educated residents resonate with the "engaged and knowledgeable community
members" approach mentioned by Klain and Chan (2012, p. 105). It is also worth mentioning
that most interviewees have stable formal employment. The lifestyle and thus the issues,
participants face in their daily living, significantly differ from those of the broad community.
They have more career opportunities and benefit from a better social network. Including mostly
privileged community members in the project could result in Map Kibera being viewed as "elite
affair", alienating those without a stable income or higher education. Choplin and Lozivit's
(2019) project achieved gathering participants from a high age range as well as a diverse
employment. During their project in Benin, they actively sought participant diversity, which was
not the case with Map Kibera. Further, the training in Benin only lasted eight days, in contrast
to Map Kibera training lasting multiple moths. The longer training suggests a higher complexity

of the taught information, potentially requiring a higher education for full comprehension.

Positive from a representativeness perspective, was the fact that all participants have lived or
are still living in the slum and thus are familiar with the community and difficulties. Theythey
might not have to face them to a full extent anymore as they can, for example, afford medical
services or schooling for their children. Further, the gender parity among participants, in
contrast to the project of Choplin and Lozivit (2019), where participants were mainly male, is
significant. The unemployment among women in Kibera is 45 %, much higher than the 8.5 %
unemployment rate among males, leaving women far more marginalized than men. The
gender parity among Map Kibera participants shows that the organizers realized the

problematic position of female slum residents and tried to empower them.

Few interviewees experienced issues related to the digital divide and digital access. The
training prepared the participants well for the mapping and surveying activities, and the trial
run helped to get familiar with the GPS technology. No interviewee reported limitations with
participating in the mapping process due to the inability to afford required decisions or software.
This contrasts with the experiences of Choplin and Lozivit (2019) in their Benin-based project,
which faced issues with the utilized software due to the low digital literacy among participants.
Most likely, the high level of education among Map Kibera participants could explain that
difference. When viewed through Van Dijk's access framework, usage access appears

problematic. The user of technology, in the optimal case, is supposed to be able to "improve
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one's position in society" (van Dijk 2002, p. 3) using the full range of benefits technology offers.
At the end of the project, the participants could not fully benefit from the map they created
through the information they gathered based on their local expertise. Limiting access and not
giving priority to participant involvement in the map generating step significantly decreases the

participants' ability to co-design the final product of the project, the map.

Next to the lack of involvement in the map-generation process, the problem is that the map
does not seem very significant for all participants. Only three interviewees said that they had
made use of the map after they participated in Map Kibera. The map's low significance could
explain some difficulties in clearly articulating the benefits and opportunities the map might
open up to the surveyed community members. Even if the benefits of a map were
communicated during the training — should they not resonate with the participants, decreased
personal involvement in the project could be the effect. The participation could end up not
being sufficiently "meaningful”, as Menezes (2003, p. 440) puts it, resulting in a decreased
interest in future community participation or even adverse reactions, as was the case in
Menezes' case study, where participants developed a negative sentiment towards future

participation.

The responses towards future participation from the participants counter this hypothesis. All
expressed interest in working with Map Kibera in the future and would recommend the project
to their peers, despite the supposed lack of meaningfulness of the map. This instance could
be connected to the thought-through project coordination and successful active engagement
of the participants. Questions about early involvement and task definition revealed the
organisers' flexibility and interest in co-designing the training and mapping activities with the
participants. A pleasant mode of communication, a comfortable working atmosphere and
constructive conflict resolution might also have contributed to the participants' overall
satisfaction and their perceived high degree of decision-making power. This observation
resonates with a similar project carried out in the Kenyan Mathare slum, studied by Lundine et
al. (2012), where the researchers deemed the simple, constant and transparent
communication as centrepieces of mapping success. Moreover, both the mapping projects in
Kibera and Mathare employed local coordinators and managed to autonomously continue the
project, in contrast to Choplin and Lozivit (2019), where the project was discontinued after the
researchers left. Granted that the local coordinator finds sufficient sponsorship and adequately
discloses the sponsor to participants, this model could help achieve regular mapping activities,

continuously updating the map.
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3. The emergence of new criteria

The literature on public participation evaluation in a PPGIS setting in the Global North is
relatively elaborate. On the other hand, literature for concrete criteria for evaluating PGIS
projects situated in the Global Souths is scarce and exists mainly in the form of a
recommendation segment at the end of action research literature (Paul et al. 2016; Falco et al.
2019). Thus, evaluation criteria have been used, which might not fully fit the context of a slum
in Nairobi. In the course of the interviews conducted with the Map Kibera participants, new
themes emerged which could be further explored due to the semi-structured nature of the
interviews. Two themes particularly relevant for successful participation in PGIS projects in
similar settings as Map Kibera have been identified and will be briefly discussed in this chapter.

Safety risk

Closely related to the notion of comfort is the factor of safety. Participants need to feel secure,
knowing that the participation activity will not cause them any harm. The risk of participating
should not outweigh the personal benefits achieved through participation. In an environment
with concentrated poverty levels, such as a slum, crime rates are significantly higher than in
areas outside of slums, as shown in a 2014 study on slums of Nairobi. The authors found that
"98.8% of slums residents have either witnessed or been victims of crime" (Musoi et al. 2014,

p. 16). Guaranteeing participant safety in such an environment is a significant challenge.

Financial compensation

A criterium particularly relevant in a poor neighbourhood like a slum is the financial
compensation of the participants. A study on motives for community participation in China lists
the "lack of information, effective communication or convenient tools" as examples of
constraints to participation (Li et al. 2020, p. 3). Financial constraints are equally relevant, as
most public participation projects are on a volunteer basis, hence assuming the participants
should have the possibility to "work" without any form of compensation. That is not an option
for many slum residents, particularly those without an occupation or only informal day-to-day
jobs. Paying the participants, as was done in the project researched by Lundine et al. (2012),
opens the possibility of participating in PGIS projects for those who cannot fall back on any
savings. On the negative side, the payment could suggest an employment opportunity through
the participatory project. Three interviewees wished for more regular PGIS projects through
Map Kibera. A regular payment over extended periods could create the false impression of a

stable income, which is not the project's aim. Clear communication that the project does not
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substitute employment and a modest compensation, such as in the case of Map Kibera, could
be considered.

4. Recommendations

Through employing the evaluation criteria on participation from the literature on Map Kibera
and exploring novel criteria through the interviews, recommendations for NGOs or local
authorities interested in setting up PGIS projects can be derived. PGIS projects need to include
diverse community members to achieve a map representing the community's diversity. As
seen with Map Kibera, public participation projects are at risk of attracting participants who are
socially and financially privileged. Possibly simple language to avoid misunderstandings, user-
friendly technology and some form of compensation should be employed to attract community
members from low socioeconomic backgrounds. Daily meetings, asking actively for input in
earlier stages of the project and aiming at participant involvement in every stage — if there is
sufficient interest — decrease conflict and enable meaningful decision-making through
participants. Moreover, efforts to include participants in the map-generating process should be
increased. Map generation should be made an integral part of the project, teaching all
participants the necessary software tools to perform basic steps towards creating the map,

which experts could then review.

The issue of the low significance of the map should be subject to further research. The little
map usage through the sampled project participants indicates a generally low demand for the
map. However, a detailed study among slum residents concerning map usage would be
needed to confirm this suspicion, which would be generally advisable after the conclusion of
every project's mapping phase. A best practice from the Kibera project on map relevance is
the inclusion of all relevant stakeholders prior to the start of the project, as elaborated in the
second chapter of the methodology section, so that a collective agreement can be made on

what information to include in the map and what digital or physical form the map should take.

The significant safety concern in high-risk areas such as a slum is challenging to mitigate. One
way to decrease safety concerns is to only send locals of the mapped area into the field, which
was the case with Map Kibera. 75 % of interviewees voiced security concerns. The 25 % of
participants who felt safe said they felt that way because they knew the area they mapped well
and had a network of community members looking out for them. A further safety strategy,
which was previously discussed as a potential source of discomfort, could in turn increase the
safety perception: the position tracking of participants. 75 % of interviewees viewed tracking
as a positive factor, making sure that the organizers could quickly inform local police if

participants should derail from the agreed-on route.
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Particularly the new criteria, safety and compensation, could also be relevant for participatory
mapping projects in a European context. Neighbourhoods where outsiders are unwelcome and
could be endangered if they were to walk with a GPS and survey locals also exist in Europe.
Mapping such areas could greatly benefit from the experience of locals who are trusted by the
community and know how to avoid dangerous situations. Beyond, financial compensation for
mapping in particularly disadvantaged areas could be considered. That would allow those who
depend on their daily income to participate, contribute to their own community and gain
valuable skills. Brief interviews with potential participants could rule out those who are purely

motivated by the compensation and showcase no interest in the mapping activities.

5. Limitations

The results of this study need to be viewed within the context of the following limitations. First,
reaching out to one cohort of participants has posed a challenge, as many do not have a
constant internet connection due to the high costs of mobile internet. This issue was also
problematic during the interview, as it consumed large amounts of mobile data, causing some
participants to run out of data mid-interview. The language barrier has only been a minor issue
with some interviewees. Instead, connection issues forced the repetition of many questions,
possibly distorting some responses. Finally, it should be noted that the interviewed Map Kibera
participant sample only represents a snapshot of Map Kibera's activities and can only offer a
representation of the 2021 cohort and their experiences. It would be of scientific interest to
purposefully select a participant cohort with less privileged demographics, such as an older,
less educated group. Results will vary across different pieces of training of Map Kibera.
Optimally, interviews with many participants from multiple cohorts should be conducted, which

unfortunately reaches beyond the organizational capacity of this research.

V1. Conclusion

Public participation is a fuzzy concept, nonetheless benefiting from evaluation for scientific,
ethical and instrumental reasons (Rowe and Frewer 2004). In the course of this thesis, distinct
success criteria related to a broad understanding of participation in digital mapping projects
were identified. The criteria split into three mapping stages have been particularly beneficial.
Each step of the mapping requires a different set of criteria, contributing to the successful run
of PGIS projects — providing community members who were previously not empowered with
decision-making power. The criteria have been tested on a project considered significant, as

it is often mentioned in the literature on digital participatory mapping: the mapping project Map
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Kibera in a slum of Nairobi. Through the case study, room for improvement was detected in
the overall representativeness of the slum community, transparency towards the participants
and openness of the final map-making step. Nonetheless, valuable insights were identified
through the evaluation of the project, namely mechanisms for the strong integration of
participants in the early decision-making process, the free provision of simplified and user-
friendly technology and a democratized conflict resolution. Further, two often overlooked
criteria have been discovered: mitigation of safety risks for participants and financial
compensation. Altogether this study has demonstrated what criteria need to be considered for
the successful implementation of PGIS projects and, based on a criteria-based evaluation of

Map Kibera, how those projects can be improved.

For future research, a more outcome-focused study of PGIS projects could be of interest. For
example, the usage of the map through local authorities could be considered, researching how
participatory maps could contribute to a more demand-oriented provision of certain services
like sanitation, education, or health, as done in the Indian research by Hasan (2006), presented
in chapter four of the theory section. Further of interest could be determining what factors
influence the usage of a map by the targeted community. As done by Panek and Sobotova
(2015), different mapping approaches could be compared in detail. Worth studying would also
be the possibility of creating an offline map next to a digital map, as done in the action research
of Falco et al. (2019), to produce a community map with the highest possible relevance for the

community.
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