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Abstract Dawei, a coastal secondary city in southeastern Myanmar, is poised to
face significant social and environmental change. Dawei’s location at the head of the
Dawei River estuary, just 30 kilometres from the Andaman Sea and 350 kilometres
to the west of Bangkok, has attracted increasing attention from foreign investors.
Namely, to develop a Special Economic Zone, build the largest deep-sea port in the
region, and connect Dawei by road to the southern economic corridor of mainland
Southeast Asia. Little is known about how these developments will affect Dawei,
nor how climate change will interact with such changes to shape urban vulnerability.
In this chapter, we examine how Dawei’s urban systems are exposed to various
climatic and non-climatic stresses and investigate how this plays out through people’s
everyday livelihoods. Our analysis then turns to how people cope and adapt to social
and environmental change, illuminating how social capital and the ways that people
relate are fundamental to shaping resilience. We situate this analysis within the
larger context of Myanmar’s political and economic transition, highlighting both the
challenges that this transition poses to vulnerability and the possibility of shaping a
resilient future.
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Asian cities, where more than half of the planet’s urban population lives, are rapidly
urbanizing. This trend will continue. By 2050, Asian cities will have grown by 1.25
billion people, with much of this growth anticipated to take place in secondary cities
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with a population of 500,000 or less (UNDESA 2014).With such rapid urban growth
comes a host of social-ecological challenges. Rapid economic development exacer-
bates environmental change as cities develop and draw on ecosystems for the provi-
sioning of basic services (water, energy, transportation, and food). Such services are
not drawn upon equally. The world’s poor have limited access to basic water and san-
itation, and often live in slums and hazard-prone areas that are extremely exposed to
climatic disturbances (Satterthwaite and International Institute for Environment and
Development 2007). Understanding these vulnerabilities is a growing area of con-
cern in development research and policy,1 particularly in rapidly urbanizing smaller
cities that often lack basic services, have higher rates of poverty, and have limited
institutional and financial capacities to prepare for, mitigate against, and adapt to
climate change (Middleton and Krawanchid 2014; Satterthwaite 2006).

Myanmar is experiencing rapid socioeconomic and environmental changes.
Although 70% of Myanmar’s population of 51.4 million people continue to live in
rural areas (Ministry of Immigration and Population 2015a), urbanization has grown
steadily between 2000 and 2010 at 2.8% annually (UNDESA 2014; World Bank
2015a). Myanmar’s urban growth is low relative to other Mekong region countries.
Between 1992 and 2010, cities in Myanmar grew by 24% compared with cities in
Vietnamby880%,Cambodia by 360%, andLaos by 600% (Ouyang et al. 2016). Such
low urban growth is linked to Myanmar’s political and economic isolation having
been subject to almost 50 years of authoritarian military rule (Ouyang et al. 2016;
World Bank 2015a, b).2 Myanmar’s current government—democratically elected in
2015—has adopted a policy of economic liberalization that will likely accelerate
the country’s transition from a largely agrarian society to one that is increasingly
urban. Projections estimate that 55% of Myanmar’s population will be urban by
2050 (Ganesan 2017; UNDESA 2014). As migrants from rural areas seek perceived
opportunities in Myanmar’s emerging cities, challenges persist in addressing the
financial and human resource constraints of municipal governments to provide basic
water supply, sanitation, drainage, and wastewater facilities to existing and growing
urban populations (ADB 2013).

Myanmar’s urban development challenges are compounded by high levels of
exposure to climate-change hazards such as extreme drought, cyclones, intense rain-
fall, flooding, storm surges, and sea-level rise (Eastham et al. 2008; NECC et al.
2012). Climate data suggest that since 1977 Myanmar has experienced both a gen-

1Urban Climate Resilience in Southeast Asia Partnership (UCRSEA); Mekong Building Climate
Resilience in Asian Cities (M-BRACE); Asian Cities Climate Change Resilience Network (ACC-
CRN).
2Following the military coup d’état in 1962, the adoption of socialist isolationism led to the steady
decline of Myanmar’s economy (Rieffel 2012). In response to the eruption of mass democracy
protests in 1988 and the perceived failure of the Burmese Way to Socialism, General Than Shwe
seized power, pledging to overseeMyanmar’s disciplined transition to democracy (Farrelly andWin
2016). Throughout the 1990s widespread cronyism on behalf of the military elite in newly priva-
tized state enterprises and the imposition of western sanctions stifled any real strides in economic
liberalization (Rieffel 2012).
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eral warming trend and a decreasing level of precipitation (NCEA 2010), while also
experiencing a later-onset monsoon. For example, the duration of the rainy season
has decreased to 105 days from the average of 145 days, exacerbating already seri-
ous water scarcity in many parts of the country at the end of the dry season (Swe
et al. 2015). Persistent challenges stemming frommultidimensional poverty and low
levels of human development (Eastham et al. 2008; World Bank 2015) compound
such high levels of exposure.

Poverty and vulnerability to climate change are not synonymous and require care-
ful deliberation when framing research and policy imperatives around vulnerability
(Friend and Moench 2015). A part of this challenge is to disentangle the complex
dependencies that form between ecological, technological, and institutional systems
within and outside the immediate urban area of large urban centres and emerging
secondary cities (Friend and Moench 2015; da Silva et al. 2012). Considering cities
as complex, adaptive socio-ecological systems can help us to assess the shocks and
stresses that affect infrastructure and the basic supply of services to urban areas (da
Silva et al. 2012) and that ultimately have an impact upon urban populations. How-
ever, the uptake of systems approaches in vulnerability research does not necessarily
consider how questions of power and resource access shape vulnerability within the
urban environment. In attempts to bridge these questions, researchers have begun
to advocate for more people-oriented approaches to consider how vulnerability is
differentially distributed across social groups based on system access (Friend and
Moench 2013, 2015; Friend et al. 2015). Others have taken these questions further
by framing research beyond who is vulnerable and to what to consider the structural-
relational drivers behind the vulnerability of certain groups (Cuomo 2011; Tschakert
et al. 2013).

In this chapter, we explore how research might bridge systems and people-centred
approaches by analyzing vulnerability in one of Myanmar’s emerging secondary
cities: Dawei. Drawing from systems (Turner et al. 2003a) and livelihoods (Scoones
2009) perspectives, we link a macro-level understanding of the broader systems
and processes shaping the vulnerability of urban systems with a micro-level under-
standing of vulnerability across two areas of Dawei. Specifically, we examine how
Dawei’s urban systems are exposed to various climatic and non-climatic stresses
and how access to infrastructure and services shapes local sensitivities, investigating
how this plays out in terms of people’s everyday livelihoods. We then turn to how
urban vulnerability is manifest for the poorest and most vulnerable groups, while
considering how social capital and the ways in which people relate are fundamen-
tal to shaping resilience. By situating this analysis of vulnerability in Dawei within
the larger context of Myanmar’s political and economic transition, we highlight
both the challenges that this transition poses to vulnerability and the possibility for
shaping a resilient future.
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2.1 Bridging Systems and People-Centred Approaches
to Vulnerability Research

Vulnerability, as defined by the Intergovernmental Panel on Climate Change (IPCC),
refers to the ‘degree to which geophysical, biological and socio-economic systems
are susceptible to, and unable to cope with adverse impacts of climate change’ (2007,
27). Definitions of vulnerability typically share three key elements: exposure, sen-
sitivity, and the ability to cope or build adaptive capacity (Bruno Soares et al. 2012;
Carter et al. 2015; Miller and Bowen 2013). Exposure is an external component of
vulnerability that refers to the preconditions and positioning of physical assets, infras-
tructure, and populations in relation to climate-related stimuli and impacts (Costa and
Kropp 2013; Pachauri et al. 2014). Sensitivity, in contrast, is an internal component
of vulnerability, defined as the extent to which populations or assets are subject
to change as a result of being exposed to a given hazard (Krellenberg et al. 2014;
Kuhlicke et al. 2012). While exposure and sensitivity interact to determine a given
impact’s intensity, coping and adaptive capacity shape how systems and populations
respond to and manage stress and disturbance (O’Brien et al. 2006).

Broadly speaking, there are three schools of thought that focus on vulnerability
analysis: (1) biophysical approaches (Ambraseys and Jackson 1981; Liverman 1990),
(2) social approaches (Adger and Kelly 1999; Blaikie et al. 1994; Pelling 2003),
and (3) integrated approaches (Ford 2002; Gallopín et al. 2001). The biophysical
approach is based in the natural hazards tradition, which conceptualizes vulnerability
according to biophysical sources of exposure and its potential impact relative to
the sensitivity of the system under analysis (Bruno Soares et al. 2012; Romero
Lankao and Qin 2011). Social approaches focus on the inherent and contextual
aspects that render systems, areas, and populations vulnerable to climate change
(Bruno Soares et al. 2012; Ford et al. 2010; Romero Lankao and Qin 2011).
They draw from theories of political economy, political ecology, and livelihoods to
emphasize the social, economic, and political determinants that cause populations
to be differentially vulnerable to sources of exposure (Romero Lankao and Qin
2011). Although social approaches provide a strong understanding of the contextual
and causal sources of vulnerability, scholars criticize them for lacking a complete
understanding of biophysical hazards and impacts (BrunoSoares et al. 2012;Cardona
2004). By contrast, integrated frameworks of vulnerability merge approaches to
conceptualize biophysical and social systems as interconnected and modelled
according to the coupled human–environment systemor the social–ecological system
(Bruno Soares et al. 2012). Such approaches aim to understand the multiplicity of
stresses and processes that contribute to the vulnerability of systems and populations,
while regarding these processes as constantly changing based on feedback loops that
form within and between system components (Bruno Soares et al. 2012; Folke 2006;
Liu et al. 2007).

Despite similarities, approaches vary in their consideration of scale, feedback
loops, biophysical and social components, and political economy (Blaikie et al. 1994;
Birkmann 2006; Cutter et al. 2000; Reed et al. 2013; Turner et al. 2003a, b). Turner
and colleagues’ sustainability systems vulnerability framework (2003a) (Fig. 2.1)
uses nested scales of analysis to assess vulnerability—which is considered according
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Fig. 2.1 Sustainability systems vulnerability framework. (Adapted from Turner et al. 2003a, b)

to elements of exposure, sensitivity, and resilience in the form of impacts and coping
and adaptation responses. Exposure to stresses stemming from wider drivers of
socio-ecological change interacts with the sensitivity of specific places, systems,
and populations via human and environmental conditions, leading to a range of
responses in the form of impacts, coping, and adaptation. The framework is grounded
by principles that attempt to balance systems and people-centred approaches by
acknowledging the role of local stakeholders in defining issues related to vulnerability
and recognizing the differential vulnerability of social groups and households.

Livelihood approaches have been widely applied in vulnerability research to
consider households’ capacities and assets to pursue livelihood objectives or cope
with shocks and stress (Ashley and Carney 1999). Livelihood approaches originally
emerged from the seminal work of Amartya Sen in the 1980s, and the work of Cham-
bers and Conway in the early 1990s (Sen 1980; Ashley and Carney 1999; Chambers
and Conway 1992; Scoones 1998). A livelihood analysis focuses on the activities
and resources that people draw on to earn a living. The capacities and constraints
of households to pursue livelihood objectives largely depend on the combination of
human, social, physical, financial, and natural capital—in other words, endowments.
Institutional structures are fundamental to shaping households’ endowments, and in
turn their entitlements, meaning people’s command over household resources based
on access to different capital and services (Ashley and Carney 1999).

In the highly monetized character of cities, financial capital is essential in deter-
mining access to goods, food, shelter, and water (Miekle 2002). In the absence of
financial capital, however, social capital becomes even more essential to urban sur-
vival for the poorest and most vulnerable who may rely on neighbours to access food
orwater, or dependonnetworks of relief to copeduring times of need (Farrington et al.
2002).3 To assess vulnerability, we explicitly consider shocks and stresses in relation

3Social capital refers to the networks of relationships and mutual support that people draw on to
access resources within and external to a community (Farrington et al. 2002; James and Paton 2015).
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to people’s capital. For example, shocks can destroy and damage assets directly and
force people to abandon their homes or dispose of assets, whereas stresses tend to be
more benign, often affecting the rates of return to livelihood strategies in the form
of seasonal shifts in prices and employment opportunities (Ashley and Carney 1999;
Scoones 1998). In response, people draw on their range of available capital to cope
with and adapt to shocks and stress.

Our work seeks to bridge systems vulnerability analysis with livelihood
approaches to understand how vulnerability is manifest at the community and house-
hold level. In combining these approaches, we aim to bridge a macro-level under-
standing of the broader systems and processes shaping the vulnerability of urban and
supporting ecological systems with a micro-level understanding of certain groups’
vulnerability. By framing vulnerability according to the livelihoods, entitlements,
and priorities of households, we want to understand ‘what is it people are concerned
about andwhy, and how can it be addressed?’ (Tschakert 2012, 155). These questions
are at the heart of our research in which we view social agency, equity, and represen-
tation as key to understanding how vulnerable groups frame issues of vulnerability,
inclusive of concerns that are directly and indirectly related to climate change.

2.2 Understanding Dawei

Dawei is a coastal secondary city in southeastern Myanmar. Its location on the
Andaman Sea, 350 kilometres west of Bangkok, combined with the wealth of
natural resources in the region has attracted increasing attention from foreign
investors4 in terms of coal mining and speculation related to a planned special
economic zone (SEZ). Large oil and gas companies are keen to further develop
the vast offshore natural gas reserves located northwest of Dawei (Rieffel 2012).
Developers view the deep-sea port (which will be the deepest in the region)
and the SEZ as part of a 135-kilometre development corridor between Dawei’s
SEZ and Thailand’s Kanchanaburi Province, effectively establishing Dawei as
a node on the Asian Development Bank’s regional economic corridor.5 Despite
the scale of planned industry, Dawei’s current economy remains driven by agri-

Network can either be vertical (patron/client) as in the case of bridging social capital or horizontal
in the form of bonding social capital (shared interests, familial bonds, and kinship); formal through
membership to organizations; or informal based on relationships of trust and reciprocity (Ashley
and Carney 1999).
4Foreign Direct Investment (FDI) has fueled economic growth in Myanmar—8.4% as of 2016
(Asian Development Bank 2016). Projections suggest that Myanmar may attract up to USD 100
billion in FDI over the next two decades (Chhor et al. 2013). Questions remain about whether FDI
will result in broad-based economic development because 98.1% of total investment approvals since
2000 have been in the extractive and power sectors (Bissinger 2012).
5Dawei is the final/beginning destination on the Greater Mekong Sub-region/Asian Development
Bank’s Southern Economic Corridor where the Phu Nam Ron road links Dawei to neighbouring
Kanchanaburi Province in Thailand, through Bangkok, Phnom Penh, and onward to Ho Chi Minh
City (ADB 2015).
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culture, forestry, mining, fisheries, and to a growing extent, tourism (UNDP
2014). Local people struggle to earn their livelihood, however, and underem-
ployment has led to an extensive out-migration of household members from the
Dawei District into neighbouring Thailand. More than half of the total population
from the Tanintharyi region, where Dawei is located, work in Thailand (Ministry
of Immigration and Population 2015b), often in the fishing and construction sectors
(Fig. 2.2).

We used qualitative research methods for data collection and analysis in three
sequential phases spanning household, community, urban, and district levels.
Phase 1 involved a situational analysis of the social, economic, political, and eco-
logical context of the Dawei District through a careful review of secondary data
from government documents, grey literature, and newspaper articles. Phases 2 and 3
focused on two sample subgroups to understand how urban vulnerability is manifest
at the community and household level. The second phase involved semi-structured
key informant interviews (n = 18) and focus groups (n = 2) with representatives from
the Development Affairs Organization (the most decentralized government agency),
Dawei University, and nongovernmental and civil society organizations. Questions
probed into social and environmental change, urbanization, past and potential shocks
and stresses, urban infrastructure and services, and vulnerable populations.

The third phase, completed through snowball sampling, involved household semi-
structured interviews (n = 41) within two sample subpopulations. Our questions
probed into peoples’ livelihoods, everyday challenges, coping and adaptive capaci-
ties, and access to infrastructure and services.We used NVivo, a qualitative computer
software programme, to help with coding and analyzing participant interviews. We
shared our findings with community members, civil society groups, and government
representatives through project briefing reports and workshops to verify findings and
continue the research dialogue.

The first neighbourhood is Karapyien South—a peri-urban area that we selected
for its flood exposure and sensitivity in water access and livelihoods. The major-
ity of households moved to the area in the last 10 years and squat on government
land because people cannot afford rent or land title. The second neighbourhood is
Kyetsarpyien—a semi-urban area we selected based on the exposure of groundwater
to saline intrusion and the residents’ precarious livelihoods. Kyetsarpyien is a slum
where many families live together in the same household (Table 2.1).

Respondents noted that these were two poor, vulnerable areas within Dawei.
Names are local, given to these particular micro-neighbourhoods (inMyanmar, cities
are broken down into ward tracts, which are neighbourhoods in terms of area and
often in terms of social aspects). Neighbourhood A is more recent with households
renting land or squatting on land. The rent is cheaper here than in other parts of
Dawei since it is located on a flood plain. Neighbourhood B, in contrast, has been
established for over 20 years. Its households gain land title through the support of a
former factory owner.
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Fig. 2.2 Map of research area. (Source: OpenStreetMap contributors)
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Table 2.1 Comparison of neighbourhoods

Neighbourhood A: Karapyien
South

Neighbourhood B:
Kyetsarpyien

Location Southeastern Dawei, a
peri-urban environment (next
to a tributary to the Dawei
River, paddy fields, and a
monastery)

Southwestern Dawei, a
semi-urban environment (next
to Dawei River)

Average household size 5.5 persons 9.6 persons

Average time in area Less than 10 years More than 20 years

Land title Home ownership: 16%;
renting: 31%; squatting: 53%

Home ownership: 100%

Note: Average household size includes extended family members living within household. Com-
parison is based on primary field data collected by Taylor Martin and Saw Win and key informant
interviews.

2.3 Exposure: Dawei’s Urban Systems

Dawei’s urban systems are exposed to various climatic stresses, including water
supply and flooding, and non-climatic stresses such as land speculation and general
development. In terms of climatic stresses, over two-thirds of Dawei Township
obtains its groundwater from shallow and tube wells (Ministry of Immigration
and Population 2015b). Water scarcity is prevalent in the pre-monsoon season
(March to May), and saltwater intrusion is an issue throughout the year in riverbank
areas. One interviewee noted that ‘about eight metres from the river bank …
they cannot dig a well because of salty water’ (KI.18). Rising temperatures and
the increased prevalence of drought augment exposure to seasonal water scarcity,
whereas saline intrusion in riverbank areas is exacerbated by sea-level rise, which is
anticipated to increase between one-quarter and one-half metres by 2100 (Ministry
of Environmental Conservation and Forestry, Ministry of Transport, and United
Nations Environment Programme 2012). Urbanization compounds exposure to
existing climatic stresses—growing residential and commercial demand without
differentiation of supply will inevitably undermine sustainable rates of groundwater
recharge.

Conversely, annual flooding is prevalent in southwest Dawei in the monsoon
season (July–August) when periods of heavy rainfall coincide with high tide on the
Dawei River. Exposure is highest in lowland riverine and peri-urban areas and along
creeks and streams. More concentrated rainfall combined with anticipated sea-level
rise is expected to have an impact on the meteorology and hydrology of Dawei and
thereby heighten flood exposure (Ibid. Naing 2008). Anticipated population growth
and urban expansion in flood-prone areas—a significant aspect of Dawei—will most
likely also exacerbate flooding.

Non-climatic stresses affecting Dawei’s wider ecological systems also influence
exposure to risk. For example, land speculation and resulting deforestation around
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Dawei’s SEZ and road corridor to Thailand (Woods 2015) are likely to have severe
implications for water supply and flooding.6 Large-scale mines backed by Chinese
and Thai investors, such as the Heinda and Bawapin mines (among others), have
resulted in the widespread contamination of surface water in the Dawei District
(TarkapawYouth Group et al. 2015). Rapid development compounds vulnerabilities,
including from seven coal-fired power plants that have been developed or are in the
works (Ibid.).7 One interviewee explained, ‘water resources … [there is] more and
more damage from extracting natural resources, logging, mining … If you go along
the road to the border [Thailand], only two to three rivers are maintained as original,
so almost every river area is damaged, already polluted’ (KI.11). Although these
stresses are not necessarily climatic or urban in scale, they have serious implications
for the wider ecological systems that support the functioning and provisioning of
ecosystem services in Dawei.

2.4 Sensitivity: Access to Dawei’s Urban Services

Table 2.2 indicates how urban services vary across the two neighbourhoods within
the city of Dawei. Karapyien South (site A) exemplifies the vulnerabilities affecting
a peri-urban informal settlement where infrastructure development and the provi-
sioning of services lags behind the growth of the community. In contrast, urban
infrastructure and services are relatively more developed in Kyetsarpyien (site B),
exemplifying a space in the city that has developed over a longer time frame and is
more connected to services. Although both these sites represent low-income com-
munities within Dawei, differences in access to basic infrastructure and services
illustrate how entitlements are unevenly distributed between social groups within an
urbanizing context.

In neighbourhood A, access to electricity, sanitation, and drainage is limited and
infrastructure is rudimentary. The majority of households depend on the nearby
monastery for drinking water and neighbours for household use. By contrast, the
majority of households in neighbourhood B have access to electricity, sanitation,
and drainage infrastructure, however rudimentary. Households depend on private
suppliers for water, drawing from the municipal system for everyday use and tankers
or bottle distributers for drinking water because groundwater is saline. In both study
sites, municipal waste collection is limited so households either burn or dispose of
waste behind their homes, or for Kyetsarpyien (B) households, by directly disposing
waste into the Dawei River.

6Deforestation is linked to the loss of surface and groundwater, as well as downstream flooding
caused by increased sedimentation and the loss of natural drainage in upstream areas (Rays of
Kamoethway Indigenous People andNature and TensasserimRiver and Indigenous PeopleNetwork
2016).
7According to Tarkapaw Youth Group et al. 2015, coal-fired plants are approved through high-level
connections, without the appropriate environmental or social impact assessment or local consent.
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Table 2.2 Access to basic urban services in two neighbourhoods

Neighbourhood A Neighbourhood B

Electricity Majority of households lack
electricity because of unaffordable
operating and installation costs.
Insecurity of land tenure is a
disincentive to invest in installation.

Majority of households have
electricity. The electricity company
provided subsidies to households to
enable installation.

Sanitation
infrastructure

Pit latrines constructed from bamboo
baskets; some households share with
neighbours. A few households
connect their latrines directly to the
stream.

Pit latrines constructed from concrete
rings; a minority of households either
share or have flush toilets. Sanitation
infrastructure improving in this area
over time.

Waste collection No municipal waste collection:
households either burn waste in the
dry season or dispose of waste behind
their homes where it collects in the
nearby stream.

Municipal waste collection but
service is irregular and unreliable.
Households burn waste in the dry
season or dump waste into the Dawei
River.

Drainage No built drainage infrastructure.
Water collects in shallow pools
underneath homes in the rainy season.
Any natural drainage is blocked by
the build-up of sediment and garbage.

A wooden trough lines the road in
front of households. Drainage
channels are littered with waste and
filled with stagnant water.

Water supply Water comes from a limited number
of private shallow wells that are
affected by seasonal fluctuations in
temperature and rainfall. Drinking
water is collected from the monastery
and available throughout the year.

Ground water is saline. Drinking and
household water is bought from
private suppliers. Households’ water
is piped in from the municipal system
for everyday use (not drinking)
whereas drinking water is serviced
from tankers or bottled distributers.
Some households collect rainwater in
the rainy season.

Note: Based on primary field data collected by Taylor Martin and Saw Win and key informant
interviews.

Differential access to infrastructure and services between study sites shapes the
sensitivity of each community to stresses affecting groundwater. In Karapyien (A),
seasonal fluctuations in groundwater quality and quantity in household wells are
exacerbated as a result of demand exceeding supply, so households have to travel
greater distances to access water. In contrast, although groundwater is saline in Kyet-
sarpyien (B), the variousmeans of supplymitigate its sensitivity.Differences between
study sites illustrate how the entitlements available to households shape sensitivity,
while highlighting differences within poor urban areas in terms of access to basic
infrastructure and services.

Both neighbourhoods experience annual flooding in themonsoon season although
the duration, intensity, and resulting impacts are far greater in Karapyien (A). Here,
flooding occurs two or three times annually with water levels upwards of two metres
and lasting between two to seven days. The severity of flooding has increased in
recent years, which households attribute to the decreasing quality of natural drainage
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which is blocked by sediment and solid waste. During severe floods, transportation
is difficult or impossible and household infrastructure is damaged.

In Kyetsarpyien (B), flooding is modest and limited to the western edge of the
ward occuring when periods of heavy rainfall coincide with high tide on the Dawei
River. Flood levels reach up to people’s ankles and last between one and two hours.
Although flooding in Kyetsarpyien does not pose any immediate impacts on house-
holds, flooding in Dawei at large negatively affects those engaged in livelihoods
dependent on the transportation of goods from surrounding areas. Cascading impacts
fromflooding on transportation and access tomarkets illustrate the direct and indirect
impacts of flooding on peoples’ livelihoods.

2.5 Livelihoods in Dawei

By analyzing people’s livelihood strategies, we can contextualize households’ sensi-
tivity to shocks and stress. Although in both neighbourhoods people rely on a mix of
seasonal livelihoods, in Karapyien (A) households rely on wage labour to a greater
extent than in Kyetsarpyien (B). Common livelihoods in Karapyien include con-
struction and transportation for men, while women engage in plantation processing
or selling goods and vegetables. In Kyetsarpyien (B), fishing is a common livelihood
activity. Men catch fish and shrimp in the Dawei River, and women sell the products
in the market. Both women and men work as porters transporting goods.

Extremely wet and unfavourable working conditions during the southwest mon-
soon result in depressed local economic activity in the rainy season. Consequently,
nearly 60% of households interviewed are engaged in seasonal livelihood activi-
ties in which transportation, construction, and fishing predominate. One interviewee
explained, ‘in the rainy season, we have no work. We earn no money. At this time
it is very difficult’ (HH3.S1.M). To cope, households adopt secondary livelihoods
as casual labour but employment is unstable and income unreliable. Consequently,
households struggle to afford their daily expenditures: more than half of the house-
holds we interviewed in neighbourhood A mentioned this challenge, relative to less
than a quarter of households in neighbourhood B. Even so, across both neighbour-
hoods, the most vulnerable were those living from ‘hand to mouth’, namely, female-
headed households, the elderly, and those suffering with chronic illness.

As a result of unstable livelihoods, many households borrow money in the rainy
season, reflecting the seasonal cycle of household finances.One household explained,
‘we have no regular jobs. For example, my husband has no job today—he has to do
daily wages or hard labour. If he can do he [can] pay for our household. If he cannot
we borrow money’ (HH1.S1.F). The challenge of seasonal debt is more widespread
across households inKarapyien (A) (26%) thanKyetsarpyien (B) (14%), highlighting
differences between study sites in the severity of impacts from seasonal livelihoods
on household finances. The lack of stable employment for many households in turn
undermines their capabilities to pursue livelihoodobjectives, buffer shocks and stress,
and address underlying drivers of vulnerability.
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Table 2.3 Livelihood challenges across two Dawei neighbourhoods

Challenges Description

Health Health shocks and chronic illness negatively affect households through lost
income, healthcare costs, and not being able to work. Health has a seasonal
dimension: wet environmental conditions in the rainy season combined with
poor drainage are linked to an increase in dengue fever.

Work Seasonal livelihood opportunities and low earnings mean households have
limited financial resources to buffer shocks and stresses.

Debt Low earnings and limited savings lead households to borrow money to pay
for health costs and cover expenditures during periods of seasonal
unemployment. Households are caught in a poverty trap caused by a seasonal
cycle of earning, saving, spending, and borrowing.

Living costs Rising food and living costs compound the financial difficulties that
households experience.

Education costs The inability to afford tuition costs hinders the development of human capital
and the upward mobility of households.

Land title Lack of home ownership presents a source of insecurity for households
(neighbourhood A).

Relocation Squatting households fear relocation from government. Rising land and
housing prices compound the financial strains facing landless households
(neighbourhood A).

Note: We conducted 41 household interviews across the two neighbourhoods.

Across both neighbourhoods, health and finances emerged as two outstanding
themes in the discussion of challenges that households face (Table 2.3). Health
shocks and chronic illness were the most widespread challenge in light of unaf-
fordable healthcare costs, impacts on livelihood activities, and the incurrence of debt
to compensate for lost income. In the words of one interviewee, ‘I have a bitter expe-
rience about this. I got this problem and I have to take a rest for ten days. At this
time there is no income so I need to borrow money from other people …My earning
just covers the daily spending. When there is a health problem, I cannot control’
(HH.12.S2.MF). Households are highly sensitive to falling into debt as a result of
sudden illness, highlighting the relationship between health, livelihoods, poverty,
and ultimately, vulnerability.

The lack of land title among households also affects peoples’ livelihood security.
In Karapyien (A), households squat on government land or rent property in the
rice fields. While renting households struggle to pay rent, squatting households face
a great deal of insecurity because they fear they will be relocated. Even in areas
such as Kyetsarpyien (B) where households hold land tenure, the incurrence of high
debts causes households to sell their homes. For example, during the time we were
conducting fieldwork, four households (of 22) sold their homes because of their need
to pay off debts. The instability of land tenure and home ownership for low-income
households illustrates how vulnerability is shaped by the causal chain of exposure,
sensitivity, and coping strategies that can lead to even more precarious situations for
the urban poor.
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Households adopt various coping and adaptation strategies tomitigate the impacts
of shocks and stress on well-being. For example, in response to high flood levels,
households collectively mobilized resources to build a bamboo raft used to transport
households to the nearby monastery. The monastery serves as a place of sanctuary
while also managing resources donated from the wider community to aid in flood
relief. Households have adapted coping strategies in response to the increasing sever-
ity of flooding—communities can learn from past experience and mobilize resources
in response to increasing levels of risk. One community member whowas instrumen-
tal in building the raft explained, ‘the water level used to take time so we had time
to prepare and carry things. In recent years it is very quick so this is why I suddenly
got the idea that I need to make some options’ (HH14.S1.M). Despite community
efforts to adapt coping responses, households noted the need for more coordinated
efforts to improve natural drainage to reduce the severity of flooding and its impacts.

InKyetsarpyien (B), the contribution ofmultiple earners and remittances to house-
hold income help to buffer the impact of seasonal livelihoods on finances. One inter-
viewee explained: ‘so even if we are not in good condition for business we are so-so.
Our daughter works in the porter service in the market, and our son is the same. We
have the same challenges, and even so, we face the challenge like a forest. There is
the wind and the storm—if there is only one tree, it is easy to collapse. How about the
forest? We can prevent together’ (HH19.S2.M). In Karapyien (A), given the smaller
household size, individual households depend on networks of support within the
community to cope during times of need. They often spoke of neighbours sharing
food or lending money during difficult times: ‘we are living as a family and we sup-
port each other. Each family. Everybody supports each other. If one family suffers,
other families support’ (HH8.S1.M). Despite differences between study sites, the
strategies that households used to cope and adapt to stress illustrate the role of fam-
ily and community in supporting one another, both of which indicate the importance
of social capital in resilience.

2.6 Bridging People and Systems in Dawei

The analysis of vulnerability in Dawei illustrates the interconnectedness and, ulti-
mately, political nature of socio-ecological systems. Stresses borne from climatic-
or human-induced environmental change that are not necessarily urban in scale ulti-
mately have place-based implications for urban systems, such as water supply or
flooding. However, the wider context of political and economic transition in Myan-
mar allows for a greater understanding of the drivers of human and environmental
change in Dawei’s urban areas and supporting ecological systems. Regional inte-
gration and the influx of FDI into the Dawei SEZ and the extractive sector drives
environmental change in the district: integration drives speculative deforestation,
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and the extractive sector pollutes water resources (Tarkapaw Youth Group et al.
2015). Consequently, there is significant cause for concern in howMyanmar’s newly
democratically elected government plans for and manages the environmental risks
that come with greater economic liberalization (UNDP 2015). Myanmar’s rural-to-
urban transition is also being played out in Dawei, and is likely to accelerate with
greater regional integration as the Phu Nam Ron road corridor to Thailand is further
developed. Given existing gaps in the basic supply of infrastructure and services in
Dawei, formidable challenges face local government attempts to keep up with the
demands of a growing urban population and economy.

Climate change coupled with stresses from economic liberalization represent the
‘double exposure’ of ecological and urban systems and populations. This double
exposure exacerbates existing stresses and compounds institutional challenges to
manage Myanmar’s political, economic, and demographic transition. In Dawei, cli-
mate change compounds issues posed to water supply and flooding: rising sea levels
augments the exposure of groundwater to saline intrusion, while interacting with
stresses of groundwater depletion as a result of growing urban demand. Rising tem-
peratures and the increased prevalence of drought exacerbate existing issues of water
scarcity in the late dry season, while more concentrated rainfall compounds flooding
in the monsoon. Given the weak organizational capacity and limited resources of the
municipal office, civil society and religious organizations are integral to mobilizing
resources to cope with impacts. While recognizing the importance of civil society in
aiding relief, long-term adaptive measures will require greater planning and coordi-
nation on behalf of municipal, township, and district-level governments—a signifi-
cant challenge considering the legacy of Myanmar’s highly centralized governance
structure. As we have seen with other countries in the region that have undergone
decentralization, building capacity for local government takes time, both in terms of
local staff capacity but also buy-in from civil society and the national level (Marschke
2012).

Despite the wider context of how stresses driving human and environmental
change inDawei are shaped by political economy, vulnerability is ultimatelymanifest
at the local level. Although Dawei’s urban systems are exposed to water scarcity
and flooding, vulnerability is differentially distributed across the urban environment
based on people’s access to resources and social power. The most vulnerable groups
are engaged in precarious livelihoods and situated in hazard-prone areas with lim-
ited access to infrastructure and services (Swyngedouw andHeynen 2003). Although
both Karapyien (A) and Kyetsarpyien (B) are representative of lower income groups,
their relative vulnerability to stresses affecting urban systems differs based on their
access to infrastructure and services, and locale within the urban environment. In
Karapyien (A), households’ sensitivity to stresses affecting water scarcity and flood-
ing is heightened by their limited entitlements to sources of water supply or drainage
infrastructure. Comparatively, in Kyetsarpyien (B), despite the direct exposure of
groundwater to saline intrusion, the varied forms of water supply for households
mitigate the neighbourhood’s sensitivity. Differences between neighbourhoods illus-
trate how access to infrastructure and services shapes vulnerability within the urban
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environment, while also highlighting how challenges in the supply of basic services
in urbanizing areas ultimately manifest in low-income communities.

However, using a systems lens to analyze household vulnerability falls short in
really understanding how people experience vulnerability in their everyday lives
beyond access to particular services. Adding a livelihood lens enables us to assess
how people view vulnerability in light of their capabilities and daily struggles, in
which questions are not necessarily framed according to ‘how do you get water?’ but
‘what is it people are concerned about and why?’ (Tschakert 2012). In raising these
questions, we find that themost poignant sources of vulnerability for households con-
cern those related to health shocks and chronic illness, unstable livelihoods, debt,
and insecure land tenure. Although not necessarily synonymous with vulnerability,
poverty traps households in a cycle in which low returns and seasonal income under-
mine people’s capabilities to buffer shocks and stress, achieve livelihood objectives,
reduce vulnerability, and improve well-being. Households experience vulnerability
differentially, each facing their own unique challenges that shape their respective sen-
sitivity and coping and adaptive capacities based on their portfolio of human (labour
supply, health), natural (groundwater, natural drainage, and livelihood resources),
financial (earnings, savings), physical (land tenure, housing, and infrastructure), and
social (support networks) capital.

While shocks and stress have the potential to cause households to fall deeper
into poverty, we also find that they present opportunities to showcase the resilience
of human beings in mobilizing resources and supporting one another to cope and
adapt to changing social and environmental conditions. For example, during periods
of low seasonal earnings, households cope by adopting alternative livelihood strate-
gies while also depending on one another—multiple earners make even the most
destitute conditions bearable through shared household earnings. In the absence of
financial capital, strong social networks also aid people in coping and adapting to
stress. For example, households in Karapyien rely on one another by sharing food,
resources, and loaning money among neighbours in periods of financial need. Bond-
ing social capital helps households adapt coping strategies to respond to increasing
exposure and sensitivity. For example, Karapyien households adapt coping strategies
in response to increasingly severe flood levels, demonstrating how communities can
learn from past experience and mobilize resources to increase resilience.

Wider social networks that bridge social capital also play a role in supporting
communities to cope and respond to shocks and stress. Monasteries provide drinking
water to low-income households and a place of sanctuary during floods. They also
mobilize resources fromcivil society groups to enablewider efforts to relieve affected
communities. Although the role of social capital in coping with stress is widely
documented in the literature, its relation to resilience in Dawei is in part situated in
the deeply rooted culture of Theravada Buddhism in Myanmar, where relieving the
suffering of others is an important concept (Jaquet andWalton 2013). For the poorest
and most vulnerable groups, social norms help in the face of stresses and shocks (but
see also Okamoto 2011). The monastery is a literal source of relief (water, shelter)
while also representing a space where social norms and kindness can be mobilized.
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2.7 From Vulnerability to Resilience: Implications
for Governance and Transformative Change

Although the discussion of how people cope and adapt in the face of adversity
presents an uplifting view of resilience to vulnerability, it does not detract from the
need to consider the structural–relational drivers that lead to the vulnerability of
low-income groups. Accordingly, ‘the overemphasis on human, physical, natural,
social, and financial resource deprivation among urban slum residents … distracts
from the larger structural and relational drivers that keep the balance tipped towards
persistent marginalization’ (Tschakert et al. 2013, 345). In considering households’
entitlements to land, livelihood opportunities, and infrastructure access, we canmove
beyond the discussion of differential exposure and sensitivity to understand how insti-
tutional structures and processes shape the spatial distribution of resources, social
power and vulnerability in urban environments. Larger questions arise when consid-
ering the drivers of vulnerability for low-income groups stemming from weaknesses
in Myanmar’s wider social protection and health environment. Framing the analysis
of vulnerability according to these structural relational drivers is essential to address
systemic inequality for climate change adaptation or resilience for the poorest or
most vulnerable.

Vast changes in Myanmar’s political and economic environment continue to
unfold under the recently elected democratic government and evolving process
of decentralization. These changes pose risks that have serious implications for
vulnerability. Although economic liberalization presents great opportunity for
growth, weaknesses in governance and environmental safeguards raise concerns
about whether and how drivers of environmental change will be managed. Economic
liberalization and greater regional connectivity will likely rapidly accelerate
Myanmar’s rural-to-urban transition. How the government manages this process
at the local level will have profound implications for shaping vulnerability in
years to come as climate change impacts become increasingly more pronounced
and the breadth and density of Myanmar’s cities increases. Significant structural
challenges and needs remain, including improving local services, better urban
planning, and building capacity of decentralized government actors to fulfil their
roles and responsibilities (Arnold et al. 2015).

It is critical to consider what kind of future the Myanmar government wants to
work toward. Will it be one that widens discrepancies between the haves and have-
nots and exacerbates drivers of vulnerability via unsustainable resource extraction
and industrial development? Or will it be one that addresses structural inequalities
and builds resilience by considering social and environmental values in decision
making and long-term planning in view of human and environmental change? How
democracy is translated at the municipal level will be critical in determining whether
local institutions will be more accountable and responsive to the needs and priori-
ties of civil society, or address structural inequality in access to infrastructure and
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services. This moment in Myanmar’s history has the potential to either exacerbate
vulnerability and structural inequality or pave the way for a deliberate transformation
that considers environmental decision-making, social equality, and climate change
in how the country develops in years to come.
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