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Cities, with their increasing populations, are host to a range of issues Received 16 October 2017
including non-climatic factors due to the prevailing development Accepted 28 November 2018
paradigm, discriminatory urbanisation patterns, and weak governance
structures. Climate change poses an additional challenge and
exacerbates existing vulnerabilities affecting cities and its people,
especially the urban poor. This paper highlights the barriers and
enablers to climate change-related adaptation experienced in some of
Bengaluru’s informal settlements. The barriers described in the paper
include economic, social, governance and information related issues that
impede local actions and increase vulnerabilities. Enabling factors such
as improving social and human capital, gaining formal recognition and
most importantly support from agencies (e.g. local government, civil
societies, and community leaders), help overcome some of the barriers
or challenges. Hence, local level adaptation measures mainstreamed
with local developmental agendas help address some of the structural
causes of vulnerability. Contextual policies and interventions can
facilitate successful local level adaptation measures.
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Introduction

Cities across the world house more than half of the global population, three quarters of which live in low
and middle-income nations (Revi et al. 2014). Furthermore, a majority of the population increase up to
2050 is expected to take place in developing countries, thereby propelling such cities to become power
centres due to the concentration of resources and assets (ecological, physical, cultural, social, economic
and political) (Krellenberg et al. 2017, Revi et al. 2014; Satterthwaite, McGranahan, and Tacoli 2010).
However climatic hazards in a city often intersect with inherent vulnerabilities associated with devel-
opment deficits, poor governance structures and discriminatory urbanisation patterns adversely
affecting individuals, households and communities, especially the urban poor (Chu and Michael
2018, Field 2012, Michael and Vakulabharanam 2016; Michael, Deshpande, and Bhaskara 2018;
Michael, Deshpande, and Ziervogel 2018). Notwithstanding that, in developing countries, climate
change and urban adaptation have received little attention at the national level and local level (Revi
et al. 2014), cities assume a central role in climate change adaptation (Krellenberg et al. 2017).

As in the case of most developing countries, pre-existing structural vulnerabilities have contribu-
ted more to the overall risk in Indian cities than a climatic hazard event per se (Michael, Deshpande,
and Ziervogel 2018; Revi 2008; Revi et al. 2014). The current pattern of urbanisation in India has
resulted in the transformation of cities into “hotspots” of vulnerability." These vulnerabilities are
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also an outcome of the larger development process in the country that has made agrarian livelihoods
untenable. Climatic changes like increased temperature, droughts or uneven precipitation patterns
compound these risks forcing a large number of rural poor to migrate to the city (Krishna, Sriram,
and Prakash 2014). India has the world’s second largest urban population, a majority of which
resides in informal squatter settlements around the city (Eisenack et al. 2014). In urban centres,
there is a constant tension between fuelling economic growth and addressing the needs of the ill-
served urban poor whose resilience to climatic impacts depends on access to infrastructure and ser-
vices (Revi et al. 2014). Hence, there is a need to understand the root causes of vulnerability (Pelling,
O'Brien, and Matyas 2015). Non-climatic factors catalysed by climate change? shape the distribution
of risks, vulnerabilities and adaptive capacity of cities (Adger, Arnell, and Tompkins 2005; Georgi et al.
2012; Krellenberg et al. 2017; Pelling 2002; Schauser et al. 2010; Wilbanks et al. 2007).

In Indian cities, configurations of climatic and non-climatic factors throw up significant adaptation
challenges, which in adaptation literature, are widely perceived as barriers. The dominant imagery in
India is a fetish for growth; urban adaptation is at best a tertiary concern. The few urban adaptation
initiatives that exist in Indian cities are highly technical in nature (Hughes 2013). Adaptation actions
should reduce people’s exposure and vulnerability and improve adaptive capacity to extreme events
(Field 2012). Climate adaptation is a cross-cutting challenge which requires multi-sector and multi-
stakeholder participation and commitment (Shi et al. 2016). While this is indeed a critical aspect of
urban adaptation, the huge majority of people such as migrants who move to the city depending
on seasonal availability of work, residing in informal squatter settlements, are largely absent in this
policy (Breman 1996). Since national surveys like the National Sample Survey are based on the
fixity of residence, responses from groups such as these are not captured in the state’s databases
due to their temporary status (Breman 1996; Vakulabharanam and Motiram 2012). Furthermore,
regardless of the official recognition status, a majority of the informal settlements are poorly con-
nected to the governing bodies “that make the city a source of economic dynamism for other popu-
lation groups” (Krishna, Sriram, and Prakash 2014). Additionally, there isn't enough focus on
differentiated vulnerabilities and risks experienced by the urban poor and marginalised (Michael,
Deshpande, and Ziervogel 2018). Adaptation debates in the Indian context have also failed to recog-
nise vulnerable sectors and regions in different state action plans (Dubash and Khosla 2015). More-
over, not enough work has focused on understanding the context-specific determinants of
vulnerability and adaptive capacity and in effectively using knowledge gained from available case
studies to facilitate adaptation (Biesbroek et al. 2013; Hinkel 2011; Klein 2009; Preston, Yuen, and
Westaway 2011; Smith et al. 2010; Tol and Yohe 2007). A nuanced understanding of risks and vulner-
ability distribution is critical to effectively address climate change (Bulkeley 2010; Romero-Lankao and
Qin 2011) and increase urban resilience (Field et al. 2014). An effective urban adaptation strategy
should identify the nature of existing barriers and enablers (highly contextual (Eisenack et al.
2014)) to adaptation in the city’s informal settlements and use these understandings to build adap-
tive capacity.

Bengaluru has witnessed a proliferation of informal settlements as its growing economy is unable
to absorb the influx of population. The poor who reside in Bengaluru’s informal settlements are the
worst affected; they are forced to live in precarious locations with no or poor access to basic services
and infrastructure. They resort to work in the informal economy which has low entry barriers.
Additionally, the urban poor have little support from the government or civil society, and have
weak or no negotiating power (Krishna, Sriram, and Prakash 2014). The people living in informal
settlements of Bengaluru are subject to a wide range of stressors (socio-economic, political and
environmental) which further marginalises them. However, there are certain factors that help over-
come barriers (Eisenack et al. 2014) and improve the adaptive capacity of individuals and commu-
nities. The enabling factors discussed in this paper include improved human capital (e.g.
education, vocational training, awareness), and social capital (e.g. improved communication, social
cohesion, self-help groups, social networks) all of which improves capabilities at the individual and
community level. There are certain actors who play a crucial role in mobilising these changes
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which include (a) NGOs and civil societies which act as intermediaries between communities and
local governing bodies, (b) committed individual leaders or champions who often drive change
and action (adaptation), and (c) dedicated local government authorities who provide basic services
and some rights in exchange for votes. In this paper, we draw on a few case studies in Bengaluru’s
informal settlements that houses one of the most marginalised groups in the city and critically
examine the nature of their existing challenges and interactions and identify local level adaptive
measures.

2. Methodology

The case studies described in this paper are part of a broader research programme aimed at exam-
ining differential vulnerability and adaptive capacity in the informal settlements of Bengaluru. Initially
four informal settlement clusters were identified within the city as research sites using the following
criteria (a) located in low lying areas, and hence prone to flooding; (b) close to infrastructural corridors
corresponding with rapid land use and land cover (lulc) changes in the past decades; and (c) demo-
graphic factors such as economic and social marginalisation, high population density among others.
From these research clusters, 31 settlements were selected based on factors like age of the settle-
ment, altitude, proximity to drains and access to services to get a representative sample (for more
details see Michael, Deshpande, and Bhaskara 2018). The four settlements analysed in this paper
met the above-mentioned criteria.

In this study, we primarily focus on four of the selected informal settlement clusters which provide
an analytical template to understand barriers and enablers to effective adaptation in informal settle-
ments. A mixed method approach (quantitative and qualitative research methods) was used to
collect both primary (household and community level) and secondary data. An in-depth household
level survey was conducted in 100 households across four settlements (Akiappa, Venkateshwara,
Hebbal and Rachenahalli). Households were selected in the study sites using random sampling tech-
niques using a right-hand rule where every nth house was surveyed across the settlement (n being
10% of the number of households). Data was collected for a range of variables such as housing, resi-
dential history, access to basic services, vector-borne diseases, expenditure, assets, social networks
and support programmes, climate-related information and food insecurities. The qualitative tools
used include transect walks within the settlements, semi-structured interviews with community
members, key informant interviews with local government officials and civil society agencies associ-
ated with the settlements and focus group discussions with the community members. The qualitative
research methods helped bring out nuances such as power and gender dynamics, and traditional or
cultural norms that were not captured by the survey which helped understand the patterns and
trends constructed from the quantitative data.

3. Barriers to effective adaptation in informal settlements

In our research, economic, social, governance and information challenges either independently or
collectively emerged as the dominant barriers to adaptation. Informal settlements primarily house
the economically marginalised. About 27 percent of Bengaluru’s population falls under the
poverty line (Jana Sahayog 1998 in Madon and Sahay 2002) and constitute the urban poor who
mainly inhabit informal settlements. Differences in class, caste, language and religion constitute
social barriers, and the diversity in these makes it non-conducive for the various sub groups to com-
municate with one another and inhibits cohesion. Apart from other challenges that newer settle-
ments which house first generations migrant face, language poses a major barrier for the
interstate migrants as the dwellers do not know the local language Kannada, and find it challenging
to communicate, live and work in the city. These communities have good horizontal associations?
because of their existence in a different socio-economic and linguistic space. However, establishing
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vertical associations® with the local state government becomes intractable without being able to
communicate in Kannada.

Barriers for adaptation also emerge from poor governance which can be attributed to a multitude
of reasons, the most common of which is government apathy and disregard which is an issue in some
informal settlements (Keefer 2004). Urban governments control, regulate and restrict access and enti-
tlement to livelihoods and assets® (IFRC 2010; Islam et al. 2014) which negatively influence certain
sections of society, specifically the urban poor. Local governments do not adequately address the
needs of the growing urban population in terms of expanding or improving existing infrastructure
and services (Revi et al. 2014). However, all problems cannot be associated with government
apathy alone. The bureaucratic structures and division of power among various governing bodies
disrupt ordered planning and reduces the accountability of each body (Singh et al. 2015). Further,
lack of communication and coordination among the different bodies results in the ineffective
implementation of solutions. The dilapidated state of informal settlements in Bengaluru is an
example of the lack of coordination between relevant governing bodies such as the Karnataka
state Slum Development Board and the Bangalore Development Authority. Another major challenge
is the lack of understanding of urban multi-dimensional vulnerabilities and the impacts of climate
change (IPCC 2014). The schemes, programmes and policies are not nuanced to address specific
issues pertaining to each settlement. Based on variables such as the age of each settlement, its
social diversity, resource availability, geographic location, etc., a nuanced plan is essential (Gogoi
et al. 2014) for holistic development of each settlement. Jana Sahayog, an NGO working on improving
awareness among informal dwellers, argues that the state government’s development plan does not
recognise the extent of informal settlement proliferation in the city and the various issues concerning
these dwellers (Madon and Sahay 2002). It should also be noted that an efficient governance mech-
anism should also enable people to have agency, represent their interests and claim their rights.

Lack of nuanced holistic planning is not only due to government disregard but also due to the lack
of information about informal settlements (Madon and Sahay 2002; Revi et al. 2014). Intricate profiles
mapping the features and the specific needs of each informal settlement are non-existent, thereby
crippling the ability of government planners to produce comprehensive plans (Dupont 2011). Fur-
thermore, the absence of transparency and accountability of government projects gives room for
misuse of funds and ineffective implementation. On the other hand, a majority of the settlement resi-
dents (notified or non-notified settlements) are poorly connected to the institutions which support
economic dynamism for the rest of the city’s population (Krishna, Sriram, and Prakash 2014).
Additionally, inhabitants of settlements are unaware of the funds sanctioned by the government
for a particular project and this promotes corruption and mismanagement (Shrivastava and
Kothari 2012). The lack of information and communication among the people in an informal settle-
ment are common issues (Krishna, Sriram, and Prakash 2014) that discourage cohesion. Aurebach
(2016, 117-118) argues that informal settlement dwellers in India secure development through the
following three processes: “1) the internal self-provision of development by residents themselves
without the assistance of the state 2) group claim-making to get the attention of politicians and
officials to improve the community 3) collective protests often involving public life disruption”.
The success of all the above-mentioned processes depends on the community spirit or cohesion
without which these mechanisms fail to achieve the desired outcomes.

Generic assumptions regarding constraints cannot be applied when assessing vulnerability and
adaptive capacity (Adger and Barnett 2009; Barnett and Campbell 2010, Mortreux and Barnett
2009). Hence, all the above-mentioned barriers are not prevalent across all settlements and
thereby cannot be generalised as they manifest as combinations of varying proportions in
different settlements. Furthermore, barriers are not static; they change over time. Additionally,
some barriers have deep historical roots, and time plays an important factor in overcoming them
(Eisenack et al. 2014). The following cases elucidate the interplay of barriers in a few of Bangalore’s
informal settlements.



LOCAL ENVIRONMENT (&) 171

3.1. Case study 1: Rachenahalli

This informal settlement which is 10 years old and houses 5000 people, sprouted to accommodate
construction workers working on a commercial technology park. Distress migrants from different
parts of Karnataka (Yadgiri, Gulbarga, Bijapur, Bellary, Raichur, Haveri and Koppala) rent houses in
the settlement. They are mostly landless and have migrated for the sole purpose of earning
money due to a decline in livelihood opportunities in their native villages. These migrants fit aptly
into the category of labour described by Jan Breman as “footloose” or “nomadic” circulating
between the village and the city (Breman 1996). Vakulabharanam and Motiram (2012) reiterate
that these groups of workers are unable to find viable livelihood options in agriculture, and their tem-
porary status prevents them from attaining a foothold in the city. They also argue that sometimes it is
a “deliberate strategy of the employers to gain access to a voiceless and pliable labour force”. The
construction workers in Rachenahalli face an extremely insecure livelihood because of the uncer-
tainty in jobs created by the contractors. Hence when they do not have adequate livelihood oppor-
tunities in the city, they return to the villages and this circular process continues.

The Rachenahalli settlement is an undeclared settlement,® and the residents are at the mercy of
the landowner who, despite charging a high monthly rent of around INR 2000 for a house-like struc-
ture made of blue tarpaulin, fails to provide basic services. This settlement is characterised by poor
housing conditions, limited water availability, no electricity, and no access to education. The
people in this settlement lack cohesion because of the temporariness associated with their stay in
the settlement. Most residents are uneducated and unaware of their rights as well as government
policies and projects. Additionally, the heterogeneous nature of the settlement results in a lack of
local groups and community leaders, which deters collective action and the establishment of com-
munication channels with the local government. Consequently, there is no support from local auth-
orities for the development of infrastructure and improvement of services.

3.2 Case study 2: Hebbal

This settlement comprises 400 households, and all its residents are from the state of West Bengal. It is
less than 10 years old and is situated on unclaimed land located behind a residential complex alongside
an open drain. This is an unrecognised settlement with extremely poor infrastructure and no access to
basic services. It is characterised by untarred roads, poor housing conditions, unavailability of water and
electricity, and no access to the’ Public Distribution System (PDS). The residents migrated due to a com-
bination of push (non-climatic and climatic) and pull factors (better livelihood opportunities). These
interstate migrants find it difficult to tap into decent and dignified livelihood opportunities in the city
because language is a major barrier often causing them to feel a sense of alienation. Most often they
are unable to communicate with potential employers, government agencies or civil society members.

A majority of them work as waste pickers in the city and reside amidst the garbage they collect.

Waste picking as a means of livelihood also poses severe health challenges and identity issues.
Due to their lack of education and migrant status (interstate and language disconnect), they are
unaware of the various rights and provisions provided to them by the government and often do
not receive any benefits largely because their presence is unseen by any government actors. It
must also be noted here that India has no significant policy to address the welfare needs of the inter-
state migrant worker category (Santha et al. 2017).

However, in this settlement, the sense of insecurity perceived by them in a so-called foreign® land
also leads to a sense of togetherness and community spirit among the dwellers which enables them
to stay united during times of crisis.

4. Enablers to effective adaptation in informal settlements

Each of these settlements is exposed to certain issues (Auerbach 2016) and the socio-economic diver-
sity within these settlements could be challenging for taking collective action against the problems
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they experience. Notwithstanding this diversity, there are certain factors called enablers which help
address and overcome locally experienced barriers. Some enabling factors identified in our study
include (1) investment in improving human capital (e.g. providing education and vocational training
and increasing awareness), (2) developing a strong social capital® (e.g. improved intra-settlement
communication and cohesion,'® strengthening existing or establishing new social networks such
as self-help groups, youth clubs etc.), and (3) formal recognition of settlements (e.g. notification of
settlements leading to improved access to services, information and channels). Improved human
capital results in improved individual capabilities and awareness (Revi et al. 2014) about rights and
opportunities, which in turn leads to a sense of empowerment at the individual and community
level. Socio-economic barriers which deter intra-settlement cohesion can be overcome by improving
the social consciousness through promoting education, encouraging communication (such as
through promoting spaces for dialogue that neutralise power relations) and improving access to
information and knowledge. In addition, the formation of official and non-official social networks
across the settlement improves communication'' among the dwellers as these provide a platform
for the exchange of thoughts, ideas and grievances. Additionally, social cohesion requires dense
cross-cutting networks among various groups in a settlement (Narayan 2002). If the solution of a pre-
dicament is beyond the capability of the community, communication among the dwellers helps in
amplifying their voices by facilitating collective action. In some settlements, diversity of language
poses communication barriers. However, this barrier is overcome as a settlement grows older'?
and more homogenous; typically, once the people learn to speak the local language, and also
newer generations who are brought up and educated in the city, learn to speak the local language
in addition to their native language. Intra-settlement cohesion can not only improve the horizontal
dimension of social capital'® but also lays the foundation for vertical associations.

Actors such as civil societies, local governing agencies and community leaders/champions, play a
vital role in facilitating the above mentioned enabling factors. For instance, local municipal auth-
orities (MLAs) in exchange for votes help overcome development deficiencies (Auerbach 2016)
and also notify the non-notified settlements with improved access to basic services and rights.
Local governing bodies play a crucial role in terms of assessing risks and vulnerabilities and imple-
menting policies and interventions that reduce risks and vulnerabilities (Bulkeley 2010; Bulkeley
and Betsill 2005; Burch 2010a, 2010b; IPCC 2014; Measham et al. 2011; Ziervogel and Parnell 2012).
Hence, urban governments can understand the local context, generate awareness, address citizens’
and civil society needs, foster an inclusive policy space (Brunner 1996; Brunner et al. 2005; Cash and
Moser 2000; Grindle and Thomas 1991; Healey 2006) and promote understanding and action against
climatic risk (Corfee-Morlot et al. 2011; Moser 2006; Moser and Dilling 2007; Ostrom 2009).

Improving the asset base of low-income households helps increase their resilience to climatic risks
(Moser and Satterthwaite 2010). Recognition of the settlements by the government'” is one of the
primary steps to enabling facilitative beneficial action by the local government authorities. Providing
basic services and building resilient infrastructure systems (e.g. water supply, sanitation, storm and
waste water drains, electricity, transport and telecommunications, healthcare, and education) can sig-
nificantly reduce hazard exposure and vulnerability to climate change, especially for those who are
most at risk or vulnerable (Revi et al. 2014). Furthermore, whether the decision is taken by the com-
munity or household or NGO, it is governed by the action taken by local governments (ibid). Hence,
urban governments are very important for the interface between climate change and development
(Bulkeley 2010; Revi et al. 2014).

Apart from local governments, other actors such as NGOs (that do not operate within the bureau-
cratic state apparatus) are also capable of delivering local adaptation (Gogoi et al. 2014) as they are
well placed to address local conditions and some of the structural causes of vulnerability (Revi et al.
2014). NGOs facilitate interventions that improve literacy rates, enable access to information (e.g.
beneficial government schemes and programmes) and communication, and build public opinion.
NGOs and civil societies not only enable improving human and social capital through certain inter-
ventions but also often act as intermediaries between informal settlements and local governing
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agencies. Furthermore, these organisations help translate scientific or expert information for local
communities (Moser 2006; Moser and Dilling 2007; Moser and Luers 2008) and encourage locally
adaptive participatory approaches (Madon and Sahay 2002).

Often, committed individuals who facilitate meetings to discuss certain issues in a settlement and
who then reach out to either NGOs or local MLAs for help, emerge as community leaders/champions
in a few settlements. Leadership is crucial for generating awareness and momentum for some sort of
institutional change (Anguelovski and Carmin 2011; Carmin, Nadkarni, and Rhie 2012) for local
leaders can drive the first steps for collective action by creating necessary action space for other
actors (Eisenack et al. 2014). Additionally, in some cases, representatives from the settlements
along with NGOs are included in the planning and designing process of certain settlement-specific
interventions by the local MLAs. Hence, a sustained representation at the local municipal body
and constant compelling can helps establish vertical associations with the governing bodies. Partici-
pation is a powerful approach that serves to advance the communitarian agenda (Khosla 2014 cited
Oakley and Marsden 1984). Although, local leaders help in forming vertical associations, organised
collective action can also establish vertical associations.'”

Participation is the affirmative action required for sustainable change (Khosla 2014). With the
onset of participation, settlements witness some development. Coordinated effort and support
from all actors (e.g. governments, the private sector, and civil society) and horizontal learning
through networks of cities and practitioners, benefits local level adaptive interventions (IPCC
2014). Hence, urban adaptation depends on locally rooted, iterative learning processes about risks
and opportunities, and making collaborative decisions involving all the relevant actors (Revi et al.
2014). Participatory processes enabled by the flow of information builds the community’s capability
to represent their views, negotiate their entitlements and influence policy. They also create vertical
associations between settlements and local governing bodies. These vertical associations enable
two-way communication channels which allow a two-way flow of information between the commu-
nity and the government. The government bodies directly receive critical information about the con-
dition and requirements in communities and more importantly, the people of the community are
given direct information about the policies, schemes and projects undertaken by the government.
This flow of information encourages and promotes participation.

4.1. Case study 3: Venkateshwara

The Venkateshwara settlement is located adjacent to the river Vrishabhavathi at a junction of a trans-
port and industrial corridor. The 60-year-old settlement houses older migrants from all the south
Indian states including Andhra Pradesh, Tamil Nadu and Kerala as well as parts of north Karnataka.
Most of them are second or third generation migrants, and hence can be termed as natives to Ben-
galuru city. They have either undergone formal education in the city or have been living in the city
long enough to learn the local language. The community is at an advantage because they speak the
language which helps build cohesion since the dwellers constantly communicate with each other
about their grievances. There are around 200 households in the settlement with good access to
water and electricity. The houses here have been constructed with government support, roads are
cemented, and the river banks have been reinforced to prevent flooding. Most of the people have
ration cards, and all the children of the settlement attend school.

The residents of Venkateshwara settlement have been significantly successfully in claiming their
development rights from the state partly because of the language connect and improved cohesion
and communication among the members of the settlement that has developed over time. For
example, the women of the settlement established a self-help group and successfully bargained
for piped water supply. However, the major transformation occurred in the settlement only when
they were able to develop significant ties with the elected representative of their constituency.
The local politician provided them with access to basic services and infrastructure in exchange for
votes. The key element of transformation was the political patronage they enjoyed. Auerbach
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(2016) argues that since the city governance officials often deal with a large number of claims by citi-
zens, political support plays a key role in providing a significant bargaining power to these claims. It
has to be noted that even though the settlement has existed for 60 years, they were able to avail
these benefits only 15 years ago — 45 years after it was established - with political support. As Auer-
bach (2016) reiterates, “access to goods and services in informal settlements is mediated, conditional
on political support, and brokered through complex, vertical networks of intermediaries” (12).

4.2. Case study 4: Akiappa Garden

Akiappa Garden is located behind one of Bengaluru'’s railway stations. This settlement first came up
more than 40 years ago and currently houses 3500 people. They belong to diverse linguistic back-
grounds, yet most of the dwellers speak Kannada. In addition, they are conversant in other languages
such as Tamil, Telugu, Hindi, Marathi and Punjabi. The settlement has good access to basic services
and infrastructure with people living in permanent houses and having access to piped water and
electricity. Most of the dwellers even have ration cards. There are five government creches (Balwadis)
in the settlement and all children below the age of 16 attend school.

The settlement witnessed a major transformation 20 years ago, which occurred as a result of an
intervention by the NGO Paraspara Trust.'® In 1996, Paraspara Trust began its operations in the settle-
ment with the primary goal of ensuring that all the children living there attended school. To enable
this, they worked towards understanding the problem from all perspectives so that they could
address the various forward and backward linkages that prevented this from happening. They
began educating and empowering the populace by forming self-help groups and discussion
groups. These groups not only improved the communities’ financial security but also formed com-
munication networks which improved community cohesion. The trust also educated them about
the various rights individuals are entitled to and encouraged them to pursue collective action. This
encouraged the rise of local leaders who would take charge in reaching out and constantly compel-
ling the local governing bodies to take action. These actions paved way for the local government to
recognise the settlement, which led to development. The role of Paraspara Trust as an agent of sig-
nificant change in Akiappa Garden is instrumental as it leads to significant development of human
and social capital of the community members and also developed a critical awareness about their
rights. This case highlights the role external agencies can play in bringing about development in a
true sense by encouraging participation.

5. Discussion and conclusion

Post the announcement of the New Urban Agenda in October 2016, there is an increased appetite for
dovetailing actions to address the Sustainable Development Goals (SDGs) with the process of urban
development itself (Michael, Deshpande, and Ziervogel 2018). A few crucial aspects of this agenda
aim to “provide basic services for all citizens”, “ensure that all citizens have access to equal opportu-
nities and face no discrimination” and “fully respect the rights of refugees, migrants and internally
displaced persons regardless of their migration status” (UN-HABITAT 2016). These agendas are
thus implicitly focused on uplifting the economically and socially marginalised in urban spaces.
Development can produce adaptation co-benefits in urban areas and reduce vulnerability for low-
income groups (Anguelovski and Carmin 2011; Burch 2010b; Clapp et al. 2010; Dodman, Bicknell,
and Satterthwaite 2012; Hallegatte, Henriet, and Corfee-Morlot 2011; Kousky and Schneider 2003;
Roberts 2010).

Using the case of Bengaluru’s informal settlements, it has emerged that building individual and
community adaptive capacity and agency helps address multiple climatic and non-climatic stressors.
This draws on Sen’s capability approach, at an individual and a community level, which fosters
effective adaptation against external constraints (Lehtonen 2004). The capability of the informal
dwellers can be improved and achieved by both reducing vulnerabilities and improving the adaptive
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capacity and agency. By providing basic services (e.g. water, electricity and sanitation), creating econ-
omic opportunities, ensuring environmental sustainability and promoting equity, existing vulnerabil-
ities can be reduced and well-being can be improved (Roberts 2016). Infrastructure provision like
permanent housing also reduces vulnerability as it provides a cleaner environment for day to day
activities. Adaptive capacity is improved by services such as healthcare and education wherein the
ability to cope better with various climatic and non-climatic stressors is improved. Affordable health-
care helps the dwellers recover faster from ailments, whereas education improves their access to
information especially with regard to existing government schemes, empowers them to claim
their rights, feel like citizens in their full rights, and also entitles them to access better job opportu-
nities. Well governed cities with universal provision of services and infrastructure are crucial for build-
ing resilient cities in the face of changing climate (IPCC 2014).

The scale of informality in urban India is growing exponentially due to the migration of the mar-
ginalised from rural areas. Each new informal settlement springs up wherever temporary niches
(Krishna, Sriram, and Prakash 2014) and livelihood opportunities are available. This leads to specific
complexities originating in every settlement. The blanket policies and schemes provided by the gov-
ernment does not cater to the nuances in specific settlements. Grassroots agencies such as civil
societies and NGO's which work closely on the ground tend to have a more nuanced understanding
of the situation in a settlement, and consequently are often effective in addressing such issues. These
local level agencies also play a crucial role in bridging the communication gap between the informal
dwellers and the local municipal body. Decisions taken by urban governments control the contri-
bution of households, community and civil society-driven action to effective adaptation. Further-
more, they play an important role in providing required infrastructure and services (Revi et al.
2014). The actor-centered framework and method is ideal for understanding barriers and informing
efforts to overcome them. Many barriers can be overcome by actors and actions (Eisenack et al. 2014).
Therefore, to move closer to achieving the New Urban Agenda, there is a need for policy that will
encourage and incentivise the inclusion of grassroots level actors and organisations. Our research
has shown that it is imperative to understand the underlying causes of vulnerability, the contextual
nature of these issues and inclusive and participatory governance structures.

Notes

1. Interactions between urbanisation and climate change reduce the adaptive capacity of the urban population
especially in low-income countries (IPCC, 2014).

2. Erratic and intense rainfall patterns lead to flooding in some areas and also result in water scarcity issues. Whereas
increasing temperatures lead to urban heat island effect. These affect the livelihoods and living conditions of the
urban poor.

3. Horizontal associations are networks of communication among individuals from similar social hierarchy like family
and neighbours living in the same or similar informal settlements.

4. Vertical associations are networks of communication between the people across social structures like communi-

cation between informal settlement dwellers with the local governments, corporate actors, judiciary system etc.

Access to assets determines the vulnerability and ability to cope with and adapt to stress (Islam et al. 2014).

Not recognised by the government

PDS is an Indian food security system that distributes subsidised food and non-food items to the poor.

Foreign land or “videsh” is the term used by the respondents to describe their perceptions about the city.

Information sharing, coordination of activities and collective decision making are few of the beneficial functions

of social capital (Lehtonen 2004).

10. Cohesion between different groups residing in one settlement.

11. Communication is essential in streamlining the various challenges a community faces and allows exploration of

avenues to find localised solutions to some of the challenges faced by them.
12. Older settlements have seen multiple generations of people living there and trace their association with Benga-
luru (Krishna, Sriram, and Prakash 2014).

13. Lehtonen provides many definitions of social capital. The narrowest definition views social capital as a set of hori-
zontal associations that has an effect on the productivity of the community (Putnam, 1993 in Lehtonen 2004).
Broader definitions also included associations with institutions like governments, political regimes, the rule of
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law and the court system. Though there are varied definitions of social capital, Woolcock (2001) defines social
capital as the “norms and networks that facilitate collective action” as a resultant of a consensus among scholars.

14. Formal records of the settlement.

15. A group of people from a community collectively approaching the government and compelling them for certain
actions or benefits also helps in establishing a vertical channel between the community and the local governing
body.

16. A NGO working with informal settlements of Bengaluru with an aim to improve literacy rates, empower women
and eradicate child labour.

Acknowledgment

The authors acknowledge comments from Amir Bazaz, Daniel Morchain, Saideepa Kumar on this paper. Rekha Raghu-
nathan'’s help in reviewing/editing this paper is also acknowledged.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was funded by Adaptation at Scale in Semi-Arid Regions (ASSAR), which is a consortium under the Collabora-
tive Adaptation Research in Africa and Asia(CARIAA) programme of the International Development Research Centre
(IDRC), Government Canada, and the UK Department for International Development (DFID). The views expressed in
this work are those of the authors and do not necessarily represent those of DFID and IDRC or IDRC's Board of Governors.

ORCID
Kavya Michael () http://orcid.org/0000-0002-2310-8263

References

Adger, W. N., N. W. Arnell, and E. L. Tompkins. 2005. “Successful Adaptation to Climate Change Across Scales.” Global
Environmental Change 15 (2): 77-86.

Adger, W. N., and J. Barnett. 2009. “Four Reasons for Concern about Adaptation to Climate Change.” Environment and
Planning A 41 (12): 2800-2805.

Anguelovski, I, and J. Carmin. 2011. “Something Borrowed, Everything New: Innovation and Institutionalization in Urban
Climate Governance.” Current Opinion in Environmental Sustainability 3 (3): 169-175.

Auerbach, A. 2016. “Clients and Communities: The Political Economy of Party Network Organization and Development in
India’s Urban Slums — ERRATA.” World Politics 68 (1): 111-148.

Barnett, J.,, and J. Campbell. 2010. Climate Change and Small Island States: Power, Knowledge, and the South Pacific.
New York: Earthscan.

Biesbroek, G. R, J. E. Klostermann, C. J. Termeer, and P. Kabat. 2013. “On the Nature of Barriers to Climate Change
Adaptation.” Regional Environmental Change 13 (5): 1119-1129.

Breman, J., 1996. Footloose Labour: Working in India’s Informal Economy (Vol. 2). New York: Cambridge University Press.

Brunner, R. D. 1996. “Policy and Global Change Research.” Climatic Change 32 (2): 121-147.

Brunner, R. D., T. Steelman, L. Coe-Juell, C. Cromely, C. Edwards, and D. Tucker. 2005. Adaptive Governance: Integrating
Science, Policy, and Decision-Making. New York: Columbia University Press, 319.

Bulkeley, H. 2010. “Cities and the Governing of Climate Change.” Annual Review of Environment and Resources 35: 229-
253.

Bulkeley, H., and M. Betsill. 2005. “Reconfiguring Environmental Governance: Towards a Politics of Scales and Networks.”
Political Geography 24 (8): 875-902.

Burch, S. 2010a. “In Pursuit of Resilient, Low Carbon Communities: An Examination of Barriers to Action in Three Canadian
Cities.” Energy Policy 38 (12): 7575-7585.

Burch, S. 2010b. “Transforming Barriers into Enablers of Action on Climate Change: Insights from Three Municipal Case
Studies in British Columbia, Canada.” Global Environmental Change 20 (2): 287-297.

Carmin, J., N. Nadkarni, and C. Rhie. 2012. Progress and Challenges in Urban Climate Adaptation Planning: Results of a Global
Survey. Cambridge, MA: Massachusetts Institute of Technology, 30.


http://orcid.org/0000-0002-2310-8263

LOCAL ENVIRONMENT (&) 177

Cash, D. W., and S. C. Moser. 2000. “Linking Global and Local Scales: Designing Dynamic Assessment and Management
Processes.” Global Environmental Change 10 (2): 109-120.

Chu, E,, and K. Michael. 2018. “The Shifting Geographies of Climate Justice: Mobile Vulnerabilities In and Across Indian
Cities.” In Routledge Handbook of Climate Justice, edited by Tahseen Jafry, 299-312. London: Routledge.

Clapp, C., A. Leseur, O. Sartor, G. Briner, and J. Corfee-Morlot. 2010. Cities and Carbon Market Finance: Taking Stock of Cities’
Experience with Clean Development Mechanism (CDM) and Joint Implementation (JI). OECD Environment Working Paper
No. 29, 0-1.

Corfee-Morlot, J., I. Cochran, S. Hallegatte, and P. Teasdale. 2011. “Multilevel Risk Governance and Urban Adaptation
Policy.” Climatic Change 104 (1): 169-197.

Dodman, D., J. Bicknell, and D. Satterthwaite. 2012. Adapting Cities to Climate Change: Understanding and Addressing the
Development Challenges. London: Routledge.

Dubash, N.K,, and Khosla, R., 2015. Neither Brake Nor Accelerator. Economic and Political Weekly, 50 (42): 10-14.

Dupont, V. 2011. “The Challenge of Slums and Forced Evictions.” In Urban Policies and the Right to the City in India: Rights,
Responsibilities and Citizenship, edited by M. H. Zérah, V. Dupont, and S. T. Lama-Rewal, 76-97. New Delhi: UNESCO.

Eisenack, K., S. C. Moser, E. Hoffmann, R. J. Klein, C. Oberlack, A. Pechan, M. Rotter, and C. J. Termeer. 2014. “Explaining and
Overcoming Barriers to Climate Change Adaptation.” Nature Climate Change 4 (10): 867.

Field, C. B. 2012. Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation: Special Report
of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press.

Field, C. B, V. R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandreas, T. E. Bilir, M. Chatterjee, et al. 2014. Climate Change
2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group Il to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, NY: Cambridge University Press,
1132,

Georgi, B., R. J. Swart, N. Marinova, B. Van Hove, C. M. J. Jacobs, and, J. E. M. Klostermann. 2012. Urban Adaptation to
Climate Change in Europe: Challenges and Opportunities for Cities Together with Supportive National and European
Policies EEA Report No. 2/2012.

Gogoi, E., M. Dupar, L. Jones, C. Martinez, and L. McNamara. 2014. “Enablers for Delivering Community-based Adaptation
at Scale.” Climate and Development 6 (4): 368-371.

Grindle, M.S., and Thomas, J.W., 1991. Public Choices and Policy Change: The Political Economy of Reform in Developing
Countries. Baltimore: Johns Hopkins University (JHU) Press, 222.

Hallegatte, S., F. Henriet, and J. Corfee-Morlot. 2011. “The Economics of Climate Change Impacts and Policy Benefits at
City Scale: A Conceptual Framework.” Climatic Change 104 (1): 51-87.

Healey, P., 2006. Collaborative Planning: Shaping Places in Fragmented Societies. 2nd ed. New York: Palgrave Macmillan,
366.

Hinkel, J. 2011. “Indicators of Vulnerability and Adaptive Capacity: Towards a Clarification of the Science—Policy
Interface.” Global Environmental Change 21 (1): 198-208.

Hughes, S. 2013. “Justice in Urban Climate Change Adaptation: Criteria and Application to Delhi.” Ecology and Society 18 (4):
1-15.

IFRC. 2010. World Disasters Report 2010: Focus on Urban Risk. International Federation of Red Cross and Red Crescent
Societies (IFRC), Geneva, 211.

Islam, M. M., S. Sallu, K. Hubacek, and J. Paavola. 2014. “Limits and Barriers to Adaptation to Climate Variability and
Change in Bangladeshi Coastal Fishing Communities.” Marine Policy 43: 208-216.

Keefer, P. 2004. “What Does Political Economy Tell Us About Economic Development - and Vice Versa?” Annual Review of
Political Science 7: 247-272.

Khosla, R., 2014. Community Participation for Inclusive Urbanization: Inclusive Urbanization: Rethinking Policy, Practice and
Research in the Age of Climate Change, 27.

Klein, R. J. T. 2009. “Identifying Countries That Are Particularly Vulnerable to the Effects of Climate Change: An Academic
or Political Challenge?” Carbon Climate Law Review 3: 284-291.

Kousky, C., and S. H. Schneider. 2003. “Global Climate Policy: Will Cities Lead the Way?" Climate Policy 3 (4): 359-372.

Krellenberg, K., J. Welz, F. Link, and K. Barth. 2017. “Urban Vulnerability and the Contribution of Socio-Environmental
Fragmentation: Theoretical and Methodological Pathways.” Progress in Human Geography 41 (4): 408-431.

Krishna, A, M. S. Sriram, and P. Prakash. 2014. “Slum Types and Adaptation Strategies: Identifying Policy-relevant
Differences in Bangalore.” Environment and Urbanization 26 (2): 568-585.

Lehtonen, M. 2004. “The Environmental-Social Interface of Sustainable Development: Capabilities, Social Capital,
Institutions.” Ecological Economics 49 (2): 199-214.

Madon, S., and S. Sahay. 2002. “An Information-based Model of NGO Mediation for the Empowerment of Slum Dwellers in
Bangalore.” The Information Society 18 (1): 13-19.

Measham, T. G,, B. L. Preston, T. F. Smith, C. Brooke, R. Gorddard, G. Withycombe, and C. Morrison. 2011. “Adapting to
Climate Change Through Local Municipal Planning: Barriers and Challenges.” Mitigation and Adaptation Strategies
for Global Change 16 (8): 889-909.



178 e T. DESHPANDE ET AL.

Michael, K., T. Deshpande, and G. Ziervogel. 2017. Examining Vulnerability in a Dynamic Urban Setting: The Case of
Bangalore’s Interstate Migrant Waste Pickers. Available from: https://ssrn.com/abstract=2924375 or doi:10.2139/
ssrn.2924375

Michael, Kavya, T. Deshpande, and G. Ziervogel. 2018. “Examining Vulnerability in a Dynamic Urban Setting: The Case of
Bangalore’s Interstate Migrant Waste Pickers.” Climate and Development. Accessed 31 October 2018. https://doi.org/
10.1080/17565529.2018.1531745.

Michael, K. and Vakulabharanam, V. 2016. Class and Climate Change in Post-reform India. Climate and Development, 8:3,
224-233, doi:10.1080/17565529.2015.1034235

Mortreux, C,, and J. Barnett. 2009. “Climate Change, Migration and Adaptation in Funafuti, Tuvalu.” Global Environmental
Change 19: 105-112.

Moser, S.C., 2006. Talk of the City: Engaging Urbanites on Climate Change. Environmental Research Letters, 1 (1), 014006.

Moser, S. C., and L. Dilling. 2007. Creating a Climate for Change: Communicating Climate Change and Facilitating Social
Change. Cambridge, NY: Cambridge University Press. 549.

Moser, S. C, and A. L. Luers. 2008. “Managing Climate Risks in California: The Need to Engage Resource Managers for
Successful Adaptation to Change.” Climatic Change 87: 309-322.

Moser, C., and D. Satterthwaite. 2010. “Toward pro-Poor Adaptation to Climate Change in the Urban Centers of Low-and
Middle-income Countries.” In Social Dimensions of Climate Change: Equity and Vulnerability in a Warming World, 231-
258. Washington, DC: World Bank.

Narayan, D., 2002. Bonds and Bridges: Social Capital and Poverty: Social Capital and Economic Development: Well-being in
Developing Countries. Northampton, MA: Edward Elgar, 58-81.

Oakley, P., and D. Marsden. 1984. Approaches to Participation in Rural Development. Harare: International labour office.

Ostrom, E., 2009. "A Polycentric Approach for Coping with Climate Change." Background Paper to the 2010 World
Development Report, Policy Research Working Paper 5095, Washington, DC: World Bank, p. 54.

Pelling, M. 2002. “Assessing Urban Vulnerability and Social Adaptation to Risk: Evidence from Santo Domingo.”
International Development Planning Review 24: 59-76.

Pelling, M., K. O'Brien, and D. Matyas. 2015. “Adaptation and Transformation.” Climatic Change 133 (1): 113-127.

Preston, B. L., E. J. Yuen, and R. M. Westaway. 2011. “Putting Vulnerability to Climate Change on the Map: A Review of
Approaches, Benefits, and Risks.” Sustainability Science 6 (2): 177-202.

Revi, A. 2008. “Climate Change Risk: An Adaptation and Mitigation Agenda for Indian Cities.” Environment and
Urbanization 20 (1): 207-229.

Revi, A., D. E. Satterthwaite, F. Aragon-Durand, J. Corfee-Morlot, R. B. R. Kiunsi, M. Pelling, D. C. Roberts, and W. Solecki.
2014. “Urban Areas.” In Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change,
edited by C. B. Field, V. R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandrea, T. E. Bilir, M. Chatterjee, et al., 535-
612. Cambridge, NY: Cambridge University Press.

Roberts, D. 2010. “Prioritizing Climate Change Adaptation and Local Level Resilience in Durban, South Africa.”
Environment and Urbanization 22 (2): 397-413.

Roberts, D. 2016. “The new Climate Calculus: 1.5°C=Paris Agreement, Cities, Local Government, Science and Champions
(PLSC2)." Urbanisation 1 (2): 71-78.

Romero-Lankao, P., and H. Qin. 2011. “Conceptualizing Urban Vulnerability to Global Climate and Environmental
Change.” Current Opinion in Environmental Sustainability 3 (3): 142-149.

Santha D.S,, Surinder J.,, Ajmal, K., Kuashik, D. and Annu, K. (2017). "Climate Justice, Social Protection and Just Adaptation:
the Vulnerability Contexts of Migrant Workers in Indian Cities." In Responding to Climate Change in Asian Cities:
Governance for a More Resilient Urban Future, edited by Diane Archer, Sarah Colenbrander, and David Dodman,
17-32. London: Routledge.

Satterthwaite, D., G. McGranahan, and C. Tacoli. 2010. “Urbanization and Its Implications for Food and Farming.”
Philosophical Transactions of the Royal Society B: Biological Sciences 365 (1554): 2809-2820.

Schauser, I, Otto, S., Schneiderbauer, S., Harvey, A., Hodgson, N., Robrecht, H., Morchain, D., Schrander, J.J., Khovanskaia,
M., Celikyilmaz-Aydemir, G., and Prutsch, A., 2010. Urban Regions: Vulnerabilities, Vulnerability Assessments by Indicators
and Adaptation Options for Climate Change Impacts: Scoping Study. The European Topic Centre on Air and Climate
Change (ETC/ACC) Technical Paper. Bilthoven.

Shi, L., E. Chu, I. Anguelovski, A. Aylett, J. Debats, K. Goh, T. Schenk, et al. 2016. “Roadmap Towards Justice in Urban
Climate Adaptation Research.” Nature Climate Change 6 (2): 131-137.

Shrivastava, A., and A. Kothari. 2012. Churning the Earth: The Making of Global India. New Delhi: Penguin.

Singh, C,, R. Bendapudi, T. Deshpande, and D. Solomon. 2015. “The Adaptation Development Spectrum.” In Vulnerability
and Adaptation to Climate Change in Semi-arid Areas in India, edited by A. Revi, A. Bazaz, J. Krishnaswamy, R.
Bendapudi, M. D'Souza, and S. Pahwa-Gajjar, 91-141. Ottawa: ASSAR Working Paper.

Smith, T.F.,, Carter, RW., Daffara, P., and Keys, N., 2010. The Nature and Utility of Adaptive Capacity Research. Goald Coast:
National Climate Change Adaptation Research Facility (NCCARF), Griffith University, Australia, 68.

Tol, R. S. J, and G. W. Yohe. 2007. “The Weakest Link Hypothesis for Adaptive Capacity: An Empirical Test.” Global
Environmental Change 17 (2): 218-227.


https://ssrn.com/abstract=2924375
https://doi.org/10.1080/17565529.2018.1531745
https://doi.org/10.1080/17565529.2018.1531745
https://doi.org/10.1080/17565529.2015.1034235

LOCAL ENVIRONMENT (&) 179

UN-HABITAT. 2016. World Cities Report 2016: Urbanization and Development: Emerging Futures. Accessed September 20,
2017. http://wcr.unhabitat.org/main-report/.

Vakulabharanam, V., and S. Motiram. 2012. “Understanding Poverty and Inequality in Urban India Since Reforms: Bringing
Quantitative and Qualitative Approaches Together.” Economic and Political Weekly 48 (47-48): 44.

Wilbanks, T. J., P. Romero Lankao, M. Bao, F. Berkhout, S. Cairncross, J. P. Ceron, M. Kapshe, R. Muir-Wood, and R. Zapata-
Marti. 2007. “Industry, Settlement and Society.” In Climate Change 2007: Impacts, Adaptation and Vulnerability.
Contribution of Working Group Il to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
edited by M. L. Parry, O. F. Canziani, J. P. Palutikof, P. J. Van der Linden, and C. E. Hanson, 357-390. Cambridge:
Cambridge University Press.

Woolcock, M. 2001. “The Place of Social Capital in Understanding Social and Economic Outcomes.” Canadian Journal of
Policy Research 2 (1): 11-17.
Ziervogel, G.,and S. Parnell. 2012. “South African Coastal Cities: Governance Responses to Climate Change Adaptation.” In

Climate Change at the City Scale: Impacts, Mitigation and Adaptation in Cape Town, edited by A. Cartwright, S. Parnell, G.
Oelofse, and S. Ward, 223-243. London: Routledge.


http://wcr.unhabitat.org/main-report/

	Abstract
	Introduction
	2. Methodology
	3. Barriers to effective adaptation in informal settlements
	3.1. Case study 1: Rachenahalli
	3.2 Case study 2: Hebbal

	4. Enablers to effective adaptation in informal settlements
	4.1. Case study 3: Venkateshwara
	4.2. Case study 4: Akiappa Garden

	5. Discussion and conclusion
	Notes
	Acknowledgment
	Disclosure statement
	ORCID
	References

