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The mismatch of narratives and local ecologies in the everyday governance of water access 1 

and mosquito control in an urbanizing community 2 

 3 

ABSTRACT 4 

Mosquito-borne disease presents a significant threat to urban populations, but risk can be uneven 5 

across a city due to underlying environmental patterns. Urban residents rely on social and economic 6 

processes to control the environment and mediate disease risk, a phenomenon known as everyday 7 

governance. We studied how households employed everyday governance of urban infrastructure 8 

relevant to mosquito-borne disease in Bengaluru, India to examine if and how inequalities in 9 

everyday governance manifest in differences in mosquito control. We found that governance 10 

mechanisms differed for water access and mosquitoes. Economic and social capital served different 11 

roles for each, influenced by global narratives of water and vector control. 12 

 13 
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 15 

  16 



INTRODUCTION 17 

 Urbanization transforms nature into environmental amenities via social, biophysical, and 18 

political processes (Lawhon et al. 2014). The process of urbanization, however, is laden with 19 

inequalities, especially in peripheral urban areas (Caldeira 2017, Pandey et al. 2022). Environmental 20 

amenities, in particular, “may be enhanced in some places and for some people [by urbanization], 21 

lead[ing] to a deterioration of social and physical conditions and qualities elsewhere” (Swyngedouw 22 

2004). These patterns in environmental resources, and peoples' ability to govern them, can have 23 

direct and indirect effects on human health (Douglas 2012). For example, changes to the 24 

environment resulting from urbanization can affect mosquito population dynamics through the 25 

creation of artificial habitat, reduction of natural mosquito predators, and reduced competition with 26 

non-vector mosquito species (Wilke et al. 2021), leading to spatial patterns in mosquito-borne 27 

disease risk.  This is notably the case for dengue, a mosquito-borne disease that causes hemorrhagic 28 

fever, which is considered to be primarily an urban disease (Gubler 2011, Charette 2016, 29 

Kolimenakis 2021) and is often characterized by spatial heterogeneity across a city (Telle et al. 30 

2016, Lippi et al. 2018). 31 

 Being closely tied to the environment via a mosquito vector, mosquito-borne disease risk 32 

varies across space as a result of underlying spatial patterns in environmental factors, such as 33 

vegetation (Huang et al. 2018), aquatic habitat (Akanda et al. 2020), and temperature (Telle et al. 34 

2021). Mosquitoes lay their eggs in stagnant water, including drainage, water storage containers, 35 

and solid waste, and increases in available habitat for larvae are closely tied to increases in 36 

mosquito abundance (Wilson et al. 2020). While some studies have found that piped water 37 

decreased risk of mosquito-borne disease (Hayden et al. 2010, Schmidt et al. 2011), others have 38 

found piped water to increase the risk of disease (Lippi et al. 2018), especially if service is 39 

intermittent, which encourages water storage (Stewart-Ibarra et al. 2013). It is not simply the formal 40 

water infrastructure that impacts mosquito abundance, but also the everyday practices people rely 41 

on to access water. In addition to water infrastructure, the availability of vector control services, 42 

including larval source management via solid waste removal or insecticide, influences the 43 

abundance of dengue vectors across a city (Reiner et al. 2019, Piovezan et al. 2019, Rehman et al. 44 

2020). Both of these services - water provision and vector control - are parts of urban sanitation 45 

infrastructure that transform the environment, and unequal distribution of these services can 46 

manifest in differences in disease risk. Such inequalities can reproduce existing power relations and 47 

interactions across axes of power (e.g., Bakker et al. 2008, Adams et al. 2018). These interactions 48 

constitute systems of everyday governance in urban contexts (Blundo and Le Meur 2009) 49 

Systems of everyday governance of water infrastructure and vector control 50 



 Simultaneously studying the everyday governance of water and vector control is one way to 51 

trace the connection from underlying patterns of social and economic power to patterns in mosquito 52 

abundance and disease exposure. Everyday governance in cities encompasses a broad set of 53 

practices and negotiations among state actors, non-state actors, and urban residents that result in the 54 

transformation of local social and ecological environments (Blundo and Le Meur 2009, Cornea et 55 

al. 2017). Everyday governance is a dynamic system of norms, including formal regulations and 56 

unwritten social codes, whose relations of accountability and responsibility are negotiated, and 57 

renegotiated, along diverse axes of economic and social capital (Bénit-Gbaffou and Oldfield 2011). 58 

Mosquito burdens, and the urban infrastructure that supports them, therefore represent an interesting 59 

lens through which to study the processes of everyday governance of urban environments. 60 

Particularly in urbanizing areas, understanding how everyday governance of these resources 61 

functions at the intersection of global narratives (e.g. how responsibilities and rights to 62 

infrastructure are framed), state actors, and residents’ everyday practices can identify populations 63 

that are excluded from these services, and therefore more vulnerable to mosquito-borne disease 64 

(Connolly et al. 2020). 65 

 Historically, the development of sanitation infrastructure has served as a means of state-66 

building, as it facilitates government control of local environments and people. State-building was 67 

both abstract and literal, an example being the large-scale drainage works of the British government 68 

in Lagos (Gandy 2006). These development projects increased colonial government power in the 69 

abstract through the process of government centralization and economically through the creation of 70 

new lands and assets for the colonial government via reclamation of swampland into government-71 

owned land. It has also served to strengthen the position of non-state actors, such as the rise of the 72 

Rockefeller Foundation following its role in vector control supporting US government and business 73 

interests in Latin America (Franco-Agudelo 1983). Water and sanitation infrastructure continues to 74 

serve the modern state; in post-independence Mumbai, the construction of a large-scale water 75 

project served to illustrate the "technocratic omnipotence" the new Indian national state hoped to 76 

achieve (Gandy 2008). The creation of water infrastructure is therefore a recognized tool of power 77 

accumulation by the state (Meehan 2014). However, it has also been recently defined as a "human 78 

right" and therefore a responsibility of the state in global discourse, particularly as defined by the 79 

United Nations and other international governing bodies (Neto and Camkin 2020). Everyday 80 

governance of water and sanitation is therefore influenced by these, sometimes competing, 81 

perspectives concerning the role of the state in peoples' access to water.  82 

 While both water and vector control are general considered part of a larger sanitation and 83 

hygiene infrastructure, the narrative of vector control is further complicated due to its origins in 84 

public health and tropical medicine, in particular. In certain contexts, tropical medicine was used to 85 



justify colonial government polices that placed non-Europeans apart as an Other, a non-human 86 

object to be studied and regulated by colonial governments (Anderson 1996). Those in close 87 

proximity to disease could therefore be described as "unclean" and "immoral", establishing a link 88 

between an individual's health and behavior or identity (Garcia Jr. 2013, Engel and Susilo 2014). 89 

With the dawn of technological solutions to mosquito-borne disease and policies that reduced state 90 

responsibility for public health in favor of individual 'responsibilization' (Hache 2007, Ilcan and 91 

Phillips 2010), vector control became an issue of "compliance" (Guglielmo et al. 2021). In certain 92 

instances, non-compliance has evolved into a topic of biosecurity, a domain of the state. For 93 

example, during the Zika epidemic, governments employed a combination of military intervention 94 

and civic responsibility campaigns, increasing government control over domestic spaces while 95 

simultaneously increasing individual accountability for them (Pinheiro de Oliveira 2016, Rivera-96 

Amarillo and Camargo 2020, Patchin 2020). In this case, vector control was at once defined as the 97 

responsibility of the individual and a tool of state, complicating an analysis of everyday governance 98 

practices and their relation to spatial heterogeneities in disease risk. At the household level, who is 99 

responsible for the management of mosquito vectors and who is capable of doing so? 100 

 Spatial inequalities in urban governance of water infrastructure have been well-studied, 101 

particularly in cities. Bakker (2003) identified water infrastructure in Jakarta as a heterogeneous 102 

network across gradients of corporate and community control, stemming from a biophysical legacy 103 

of colonial water infrastructure (Kooy and Bakker 2008) and choices by both water providers and 104 

households (Bakker et al. 2008). In Delhi, an everyday governance lens revealed the nuanced roles 105 

played by non-state actors, who occupy a hybrid position encompassing both state and non-state 106 

authorities, and how citizens navigate the politics of these supposedly "non-political" relationships 107 

(Truelove 2020). Sultana (2009, 2020) explored how these everyday negotiations and the resulting 108 

consequences of not accessing water are highly differentiated across multiple axes of identity, 109 

particularly class and gender. Within a city, access to water is also a form of 'hydraulic citizenship' 110 

(Anand 2011), with both the practices used to access water and the resulting materiality of water 111 

itself serving as markers of belonging . For example, in Bengaluru, households took part in 112 

"payment-for-pipes" water programs to claim citizenship and formalize land tenure, actively 113 

constructing their legitimacy as constituents of local government actors (Ranganathan 2014). 114 

Importantly, these approaches to everyday governance of water recognize the active role of 115 

households and individuals in negotiations for water access, not as passive recipients, and the 116 

diverse ways in which they achieve that access depending on their situated identities. Governance 117 

of vector control has primarily focused on institutions at national or local levels (e.g. Shaw et al. 118 

2010, Tedesco et al. 2010), rather than using an everyday lens to consider the role of individuals and 119 

the everyday micro-politics and practices they use to access vector control. Given the vast literature 120 



on everyday governance of water and its close relationship with mosquito biology, a comparative 121 

study of both water and health governance can benefit from the prior work on water governance by 122 

identifying similarities and differences between the two (Gondhalekar et al. 2013). 123 

This study leverages the framework of urban everyday governance to critically analyze 124 

differences in households’ abilities to access water and mosquito control and how these practices 125 

are related to mosquito burdens within the context of urbanization. The goal of this study was to 126 

explore how the social processes of everyday governance relate to mosquito abundances across 127 

space, and identify potential reasons why governance practices may result in inequalities in 128 

mosquito burdens in cities. . Drawing on five months of field observations, in-depth interviews, and 129 

entomological surveys, we explored how households wield social and economic power in their 130 

negotiations of access to water and mosquito-free space via vector control. We used a narrative 131 

approach to compare everyday governance practices across households, paying particular attention 132 

to differences in social and economic power. The entomological surveys were then used to assess 133 

whether differences in governance practices translate to differences in mosquito burdens. Finally, 134 

we considered the relative success of everyday governance practices related to water and vector 135 

control in the context of their respective governance narratives at a global scale. 136 

 137 

METHODS 138 

Study Site 139 

Sarjapur is a town located at the southeastern periphery of Bengaluru (Karnataka, India), a city of 140 

approximately 12.2 million people characterized by outward growth into the rural and peri-urban 141 

periphery (Verma et al. 2017, Ramachandra et al. 2020). Bengaluru itself has witnessed a steady 142 

increase in dengue cases over the past two decades (Chakravarti et al. 2012), and both water access 143 

and dengue burden are unequally distributed across the city (Mehta et al. 2014, Balakrishnan 2016, 144 

Damodaran 2019). The primary mosquito vectors of dengue in Bengaluru and the surrounding area 145 

are Aedes aegypti and Aedes albopictus, often found in "domesticated" habitats such as solid waste 146 

or water storage containers (Balakrishnan et al. 2015). Sarjapur Road is the site of multiple Special 147 

Economic Zones (SEZs), which offer state and local tax and regulation benefits to developers of the 148 

zones and corporations housed within the zone. The establishment of SEZs in previously rural areas 149 

has been accompanied by the development of residential communities, known locally as “colonies”, 150 

consisting of individual single-family homes that primarily house white-collar workers living in 151 

gated societies. The SEZs in Sarjapur are projected to employ over 34,000 people upon completion, 152 

driving migration and development in a town whose population was approximately 12,000 at the 153 

last census (Census of India 2011). Indeed, the 2031 Bengaluru Municipal Development Plan 154 



proposes to rezone the area from majority agricultural land use designations to only residential and 155 

industrial land use designations due to projected urbanization. 156 

 Underlying this broad pattern of economic development and urbanization is a heterogeneous 157 

urbanization process. Sarjapur consists of patches of villages within the urban matrix (Fig. 1), 158 

which complicates the classification of neighborhoods into rural or urban. We structured the spatial 159 

distribution of our entomological sampling and interview recruitment with an attention to these 160 

differences in the human and mosquito environments across space. Nagendra et al. (2013) used 161 

housing type as a “dimension of rurality in lifestyle” in an analysis of urbanization in Bengaluru, 162 

specifically the presence of one-story, sloped roof, traditional style houses within the city that were 163 

often built prior to the recent urbanization boom. In Sarjapur, the presence of traditional, village-164 

style housing is associated with older, more rural residential neighborhoods within the city.  165 

Mosquito abundance is correlated with changes in microclimate and habitat across impervious 166 

surface gradients (Murdock et al. 2013, Evans et al. 2019). Therefore, we chose twelve sites that 167 

incorporated a range of impervious surface and housing types and assigned them into three 168 

categories: village (village-style housing, low impervious surface), town (village-style housing, 169 

high impervious surface), and colony (Western-style housing, low impervious surface) (Fig. 1). The 170 

study region was divided into four geographic blocks radiating north, south, east, and west along 171 

transportation networks from the commercial center of Sarjapur. We stratified  site selection so that 172 

each block contained one site of each category and chose sites at least 1 km from sites of the same 173 

category, so that sites of the same category were geographically distributed throughout the study 174 

area. However, given the layout of Sarjapur, sites in town were necessarily closer together than 1 175 

km (mean distance = 717.03 m), while still representing distinct neighborhoods.  176 

 Our final set of sites included a range of household identities, water infrastructures, and 177 

mosquito habitats to ensure our sample was representative of Sarjapur’s diverse urban landscape. 178 

Participants ranged in age from 19 to 75 years old and included 12 women and 9 men. Twelve 179 

families were native to Sarjapur and had lived there for multiple generations. Participants held a 180 

variety of occupations, including IT, education, agriculture, security, and taxi driving, and formal 181 

educational attainment levels ranged from none to a graduate level. Participants therefore occupied 182 

different positions on different axes of power (e.g. capital, social, political, etc.), and potentially 183 

leveraged these positions in a variety of ways via everyday governance (as detailed in the 184 

discussion). 185 

 186 



 187 

Figure 1. Location and characteristics of sites. A) Map of Sarjapur town with twelve sites denoted 188 

with colored circles. B) Photographs of example landscapes for the three site categories depicting 189 

differences in impervious surface and housing types. 190 

 191 

Data Collection and Analysis 192 

During five months of field work (August - December 2019), we studied the differences in water 193 

access and mosquito burdens across Sarjapur through a combination of observations, semi-194 

structured interviews, and key informant interviews. We conducted semi-structured, in-depth 195 

interviews with 21 households and three key informants. Interviews aimed to elicit descriptions of 196 

how households negotiate access to water and mosquito vector control, and how water practices 197 

relate to mosquito risk in their surrounding environment. Transcribed interviews were analyzed 198 

using a narrative approach (Silverman 2003, Wiles et al. 2005), resulting in a contextualized 199 

thematic analysis about community members’ experiences accessing water or interacting with 200 

mosquitoes. In addition to the in-depth interviews, interviewees participated in a mapping exercise 201 

where they identified the spatial location of water infrastructure and mosquitoes and discussed the 202 

relationships between the two. This mapping exercise encouraged participants to focus on the fine 203 

scale spatial distribution of water infrastructure and mosquito burdens within their neighborhood, 204 

drawing attention to spatial patterns of inequality. Sketch maps were manually georeferenced, and 205 

sites of water access and mosquito burden were digitized into geolocated polygons using QGIS 206 

(Open Source Geospatial Foundation Project 2020). These maps were used in combination with 207 

interview transcripts to assess the spatial pattern and abundance of water access sites and mosquito 208 

habitat. 209 

 Interviews were in-depth and semi-structured, following questions regarding the topics 210 

described above using an interview guide (see Supplemental Materials). Participants were recruited 211 

for interviews via a combination of spatial stratification across housing types (a form of purposive 212 



sampling), opportunistic sampling, and snowball sampling (Stratford and Bradshaw 2016). This 213 

approach allowed us to legitimize our presence in the community while ensuring recruitment of a 214 

group of participants that represented variation in water access practices (Ellard-Gray et al. 2015). 215 

To achieve spatial and housing type stratification, two households were interviewed at each site, 216 

except for three colony sites, where only one household was interviewed. These colony sites 217 

consisted of one housing type and were managed by a single developer, so that water infrastructure 218 

was identical across residents. Interviews ranged from 25 to 90 minutes in length and were 219 

conducted in Kannada, Hindi, and English. All interviewees were adults over the age of eighteen 220 

and managed their household’s water in some capacity. Prior to each interview, we obtained verbal 221 

consent from participants. This study was approved by the Indian Ministry of Home Affairs and the 222 

University of Georgia’s Institutional Review Board. 223 

 In addition to qualitative data collection, we also sampled mosquito populations at each site 224 

using standard entomological procedures for adult mosquito trapping with CDC light traps. From 225 

these traps, we estimated the relative abundance of mosquitoes at each of our sites from the number 226 

of mosquitoes caught during a 24-hour trapping period. For a more detailed analysis of this 227 

information, please see our parallel study (Author 2022). 228 

 Two researchers (Author1 and Author2) conducted the fieldwork involved in this study. As 229 

Author1, a white, American woman, and Author2, an Indian man, were both outsiders to the 230 

community being interviewed, we necessarily write from a “foreign pose for a foreign gaze” 231 

(Abimbola 2019). We aim to center and value the contributions and knowledge of local community 232 

members while questioning hegemonic Western narratives. However, we recognize that our 233 

standpoint and identities necessarily limit our ability to do so given our identity as members of the 234 

academy trained in fields with a legacy of colonial knowledge practices and, for some of us, as 235 

American citizens conducting research in India (Harding 1987, Smith 2012, Abimbola et al. 2021).  236 

 237 

RESULTS 238 

Everyday governance of water 239 

Most households (17/21) were satisfied with their current water acquisition system, initially 240 

reporting “no problem”. However, as is detailed below, initial responses of “no problem” matured 241 

into more critical evaluations of each individuals’ access to water throughout the course of the 242 

interviews, as the details of their everyday governance practices were explored more in-depth. The 243 

differences in water access across Sarjapur closely align with whether water is provided by the local 244 

government panchayat (public) or a private provider. Panchayat water is provided free of cost to 245 

those who live in individual houses or smaller apartment buildings, while private water is provided 246 

for a fee by the development manager or residential association of a colony development or via 247 



private water tankers hired by individuals. All residents of villages and residents of three of the four 248 

neighborhoods surveyed in town had access to a panchayat water tap. In general, private water was 249 

provided more regularly and was considered more reliable than panchayat water (Table 1). 250 

 251 

Table 1.  Table of house and water system characteristics and mosquito abundance data from three 252 

months of trapping at twelve sites in Sarjapur in 2019. With the exception of three colony sites, two 253 

interviews were conducted at each trapping location. 254 
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CDC Trap  

Mosquito Abundance 

Sept. Oct. Nov. 

Colony >10 level Apartment  X X  24/7 92 36 17 

Colony >10 level Apartment X X X  24/7 4 78 71 

Colony Western House X X X X 24/7 674 180 13 

Colony Western House X X X X 24/7 
599 53 46 

Colony Western House X X X X 24/7 

Village 2-level Apartment  X X  Daily 
20 2 10 

Village Multi-level House X   X Daily 

Village Traditional House X    3-4 Days 
227 157 183 

Village Traditional House X   X 3-4 Days 

Village 3-level apartment  X X  24/7 
79 53 NA 

Village Traditional House X   X 3-4 Days 

Village Traditional House X    Daily 
206 1 2 

Village Traditional House X    Daily 

Town 2-level apartment  X X  24/7 
1912 2 72 

Town Multi-level house X X  X 24/7 

Town Sheet House     2 Days 
122 3 0 

Town Sheet House     2 Days 

Town Sheet House X    5-7 Days 
81 59 55 

Town Traditional House     5-7 Days 

Town 1-level apartment  X X  24/7 
55 79 55 

Town 1-level apartment     3-4 Days 

 255 

The driving cause of inequality in water access was not the source of household water, but 256 

differences in water storage capacities at the household level, particularly underground cement 257 

sumps and overhead tanks (OHT). In the private developments we surveyed, all households 258 



contained individual sump-OHT systems, which allowed for individual capacity to cope with water 259 

stress. As one colony resident described: “This is an individual house, so I’m sure I have enough in 260 

my tank. Water is there. At any time, if I open the tap, water will come” [S02]. Within the town and 261 

villages, there was much more heterogeneity. Sumps are generally installed in “big houses”, which 262 

are newly built, often multiple stories, and owned by wealthier families. As one community member 263 

noted, “people who put more money [into their house] have less problems [with water] than those 264 

who don’t” [P02]. Due to the infrequent supply of public water (ranging from daily to once a week), 265 

those without sumps face more water hardship than those with sumps:  266 

 267 

“But think about it, if water does not come to my house, I cannot do anything about it. 268 

People with sumps, they anyway have storage so they’re fine. When something like that 269 

happens, I can’t wash the dishes, I can’t wash my house, I can’t bathe.” [T01] 270 

 271 

This combination of public and private water access complicates the system of water governance in 272 

Sarjapur and is emblematic of systems of everyday governance seen in other urban peripheries (e.g. 273 

Caldeira 2017, Truelove 2020). Wealthier households living in private housing developments relied 274 

primarily on economic capital to access water, paying monthly fees to the development corporations 275 

for continued access to water. Those who relied on municipal water, on the other hand, employed a 276 

mix of social and economic capital in their everyday governance practices.  277 

To wield social capital, residents used several identities to frame themselves as members of 278 

the larger abstract public to whom the local government is assumed to be accountable. For example, 279 

some households mentioned that the politicians should be accountable to them as part of the 280 

electorate: “In the panchayat, there will be the person who won the election here, right? If I tell 281 

them [piped water is not coming], they’ll send tankers” [H03]. Rather than formal displays of 282 

citizenship, the most common identity leveraged to exert accountability over the local panchayat 283 

with regards to water provision was a claim to membership of the local community, an abstract 284 

public that is not necessarily defined by formal actions of citizenship, but by shared identities. 285 

Members of the panchayat are drawn from this local community, and participants expressed 286 

multiple forms of shared identity with the politicians who represent them. Many were neighbors 287 

with panchayat members and felt comfortable approaching them when water was not supplied:   288 

 289 

“The panchayat chairman. She happens to be a lady too. She lives right here, she’ll solve our 290 

problem...We have their [panchayat members] phone numbers. I know their house itself, so I 291 

have sometimes gone up to them and just told them [when there is a problem].” [L02] 292 

 293 



“The sarpanch (chairman of panchayat), yes, he had constructed a large overhead tank. If 294 

there is any problem with our sump, we go and talk to him. If there’s any problem, I go to 295 

the chairman. Water-related. Any issues with this and that, I go to him.” [K02] 296 

 297 

“If there’s something that needs to be changed or something has broken, then I’ll go and talk 298 

to the “big man”… He is the father to this village.” [T01] 299 

 300 

These community members identified two forms of shared identity, gender and shared membership 301 

in the local community, that they could leverage when approaching the local government members. 302 

In fact, multiple participants recounted times when they successfully advocated for their water 303 

rights with the local government, whether it was concerning access to public faucets, water 304 

frequency, or water quality. 305 

 306 

Participants without sumps recognized the inequality in water access between houses with 307 

sumps and without sumps and often identified themselves as victims of water hardship to advocate 308 

for changes to municipal water supplies, specifically frequency: 309 

 310 

“We who have ‘sheet’ houses [houses with corrugated tin roofs that do not have OHT-sump 311 

systems, generally lower-income households] are the ones who normally face the brunt of 312 

the water problem.” [L01] 313 

 314 

“One more problem is that “big-big” people, rich people, they have sumps. They get a lot of 315 

water, the water just goes into their sumps and they can store it. So for them, whether water 316 

is supplied everyday or not, it doesn’t matter, they would have filled up their entire sump…. 317 

For them, because they have these things, they can store water. However, for us middle-class 318 

people, we are not helped. Lifelong, we won’t have any help.” [T02] 319 

 320 

These passages highlight the inequality among those who rely on municipal water created by 321 

differing abilities to build a sump (i.e. economic capital). In addition, it demonstrates how those 322 

without sumps leverage their social identity as residents of middle and lower economic classes as a 323 

form of social capital to demand more frequent provision of water. While, in theory, municipal 324 

water connections are equally available to all houses via their membership in the local community 325 

(social capital), the physical access to daily water and ability to use it is mediated by a household’s 326 

wealth via their ability to afford constructing a sump. 327 

 328 



Everyday governance of mosquitoes 329 

When asked about the primary drivers of mosquitoes in their neighborhood, participants implicated 330 

unmanaged vegetation (9/21), drainage (11/21), and garbage (13/21). No community members 331 

identified their own individual practices as a cause of mosquitoes. Rather, community members 332 

attributed mosquitoes to the inadequate or non-existent drainage systems and lack of cleanliness in 333 

public spaces, specifically garbage and unmaintained vegetation, or “shabby gardens” [S01]. These 334 

were the areas most often identified during the mapping exercise as sources of mosquitoes (Fig. 2). 335 

However, not all vegetation or drainage was marked on these maps and community members tended 336 

to mark areas near their home that were public land, rather than their own property. The 337 

responsibility for that land, however, is complicated: 338 

 339 

“Why is this happening, right? Because they [other community members] are not taking the 340 

responsibility. They are thinking in their home, they maintain a clean cleanliness, but outside 341 

they will throw whatever. They are not taking responsibility. The government will not take 342 

initiative.” [H02] 343 

 344 

Because it is public land, this community member places the responsibility for that land on the 345 

abstract “they” as well as the state.  This narrative was repeated by other community members when 346 

describing public spaces:  347 

 348 

“There’s so much garbage that has been thrown here. Even if you want to clean, we won’t 349 

be able to clean it. ... if we just call up the municipal office, only if we pay them some 350 

money will they come and clean it up. That is their duty, right, to clean it. Why should we do 351 

it? We can’t give for anything and everything.” [V01] 352 

  353 



 354 

 355 

Figure 2. Example of two sketch maps from one village site. Colored circles representing 356 

household water access (blue) and areas of mosquito habitat (red) have been added to increase 357 

visibility on digitized copies and some words handwritten words have been typed. All identifying 358 

information (road names, coordinates, etc.) has been removed. 359 

 360 

 361 

In both instances, community members explicitly place the responsibility for these mosquito-362 

producing areas on the local government. This is similar to the strategies employed by community 363 

members to access municipal water, but with a slightly nuanced difference. Town residents 364 

constructed their own identities to gain access to water, with the assumption that the state will 365 

provide water to its citizens, while residents' statements regarding waste collection and land 366 

management construct the identity of the state as an institution that is responsible for this service. In 367 

practice, however, this strategy was often ineffective, as one resident recounted a failed attempt to 368 

involve the government using a formal claim to citizenship: 369 

 370 

“I have told the panchayat three times to clean it [solid waste blocking the drainage], they 371 

have not done anything though...I have taken him to the exact spot where this accumulation 372 

is happening, but no action has been taken...Whether we write an arzi [formal petition] to 373 

the panchayat, or don’t write, it doesn’t make any difference.” [M02] 374 

 375 

In this example, the community member used both informal and formal appeals to the local 376 

government, leveraging his position as a constituent and member of the community to attempt to 377 

gain access to sanitation services and indirect control of mosquito populations. In contrast, identical 378 

appeals, specifically an arzi, were cited as effective ways to request change in the water provision 379 

system from the panchayat. Because these mechanisms of access are context dependent, a 380 



household that has access to water may not have access to the services and provisions needed to 381 

control mosquito populations around their house. 382 

 Unlike the water governance system, which satisfactorily provided water to nearly all 383 

participants, over half of the participants (12/21) were concerned about mosquito control in 384 

Sarjapur. Of those not concerned about mosquitoes (9/21), four participants lived in private 385 

developments with frequent insecticidal fogging programs. Community members recognized the 386 

widespread prevalence of mosquitoes, stating that “it’s not just in [our neighborhood], every other 387 

place has mosquitoes” [WM01], and did not identify spatial inequalities in mosquito burdens in 388 

their narratives. Similarly, our entomological surveys revealed few consistent differences across 389 

sites and land types (Table 1). Mosquito abundance was very heterogeneous across Sarjapur, 390 

ranging from 0 – 1912 mosquitoes per trap night.  The majority of mosquitoes (95.8%) caught were 391 

Culex quinquefasciatus, which are known to be preferentially caught by CO2-baited CDC light traps 392 

(Sriwichai et al. 2015), while 1.9% were Aedes species, including Ae. aegypti and Ae. albopictus. 393 

Mosquito abundance was highest at colony sites, although variation was very high (mean ± sd = 394 

152.75 ± 232.28). Town and village sites, which both had traditional housing types but differed in 395 

impervious surface values, had lower mosquito abundances, with mean abundances of 53 ± 38.13 396 

sd and 85.45 ± 90.18 sd, respectively. The primary differences that we found regarding water 397 

access, private vs. public water provision and the presence of a household sump-OHT system, were 398 

not associated with differences in mosquito abundances in our entomological sampling. We caught 399 

an average of 72.1 ± 55.6 sd mosquitoes in neighborhoods that relied on public water and an 400 

average of 130 ± 122 sd mosquitoes in neighborhoods that relied on private water. Similarly, 401 

neighborhoods where all households had access to an individual or communal sump had an average 402 

of 131 ± 114 sd mosquitoes, while neighborhoods with some or no sumps had an average of 82.4 ±  403 

83.1 sd and 59.5 ± 11.5 sd mosquitoes, respectively.  In the mapping exercises, community 404 

members identified sources of mosquitoes spread across their neighborhood, particularly near 405 

vegetation, and highlighted how mosquitoes from nearby sources easily spread across space. 406 

In addition to differences in measured mosquito abundances across sites, participants  407 

expressed differences in their perceptions of mosquito abundances. These perceptions were 408 

associated with participants' feelings of vulnerability, particularly participants' ability to mitigate 409 

exposure to mosquitoes in outdoor spaces where mosquitoes were present. In general, those 410 

households without sump-OHT systems performed more domestic tasks outdoors and moved 411 

through vegetated spaces they identified as mosquito habitat during their everyday routines. As 412 

such, they had limited ability to avoid spaces perceived as having high mosquito exposure 413 

compared to those participants who used these areas primarily for leisure or recreation. An in-depth 414 



comparison of ecological measures of mosquito abundance and individuals' everyday experience 415 

with mosquitoes in Sarjapur is explored further in Author (2022). 416 

 417 

DISCUSSION 418 

 Our study highlights the contrast between the everyday governance of water and the 419 

everyday governance of mosquitoes and found that the effectiveness of specific everyday 420 

governance practices is context dependent. Community members relied on both public and private 421 

mechanisms to access water satisfactorily, but were not able to apply these mechanisms to the 422 

control of mosquitoes. Economic capital was  used to implement both water and vector control 423 

practices. While economic capital resulted in water access systems that met residents needs of 424 

frequency and quality, economic capital applied to vector control (in the form of private insecticide 425 

companies) was not related to trends in mosquito abundances.  In contrast, practices that relied on 426 

social capital, or a more nuanced combination of practices, could be used to implement water access 427 

practices, but not vector control practices. Currently, vector control practices are only accessible via 428 

economic capital, and, even when implemented, have mixed effectiveness. In the context of 429 

increasing water stress and the high risk of mosquito-borne disease in this area, context-dependent 430 

governance outcomes that consider wealth or social capital should be considered when trying to 431 

identify populations at increased risk of mosquito-borne disease.   432 

 While both water and mosquito control contribute to the health and well-being of an 433 

individual, mosquito control is emblematic of the modern public health approaches associated with 434 

neoliberal policies, in which disease risk is determined by individual behavior, not social 435 

determinants,  and the responsibility of prevention lies with the individual, not the state (Petersen 436 

2002, Levy 2019, Navarro 2020). Global health narratives often emphasize individual, rather than 437 

municipal, responsibility for vector control efforts (Robbins et al. 2008, Kelly and Lezaun 2013, 438 

vonHedemann et al. 2017, Butterworth 2020) and this narrative was employed by one panchayat 439 

chairman: 440 

 441 

“There’s nothing really that can be done about mosquitoes. They’re not under our control. 442 

We can clean one house, but another house might not be clean...Here and there, they keep 443 

throwing garbage. From the panchayat side, we have given them buckets to put their 444 

garbage in. We have our tractor, put it in that.” [KS01] 445 

 446 

In this narrative, the panchayat claims to fulfill their responsibility by providing solid waste pick-up 447 

and it is due to the “unclean behavior” of individuals that mosquitoes persist. This is not hidden 448 



from those who have been blamed, with one community member noting the irony of this 449 

responsibility given her lack of control over the frequency of water provision:  450 

 451 

“There is no such support. All they [the panchayat] do is tell us not to stock water and things 452 

like that, but what can we do, we have to keep stock because they release water just once a 453 

week.” [L01] 454 

 455 

 Interestingly, individuals held multiple beliefs regarding who was to blame for vector 456 

control that reflected the duality of public health narratives. They pointed out that other members of 457 

the public, "they", initially created mosquito habitat through 'unclean' practices and mismanagement 458 

of their surrounding environment. In this way, community members also placed the responsibility 459 

for vector control on the individual. This has been seen elsewhere, driven by a variety of 460 

mechanisms: perception of mosquitoes as not a "serious health problem" that requires government 461 

intervention (vonHedemann et al. 2017), a distrust or disillusionment with government action 462 

(Harris and Carter 2019), and the rise of medical populists that performatively blame marginal 463 

communities (Lasco and Gregory Yu 2022). Yet, participants continued to frame the government as 464 

responsible for providing the services and technologies (e.g., solid waste disposal, larvicide, 465 

fogging) to control mosquito populations. If vector control serves as the tool of the state, the 466 

inability of the state to control a mosquito outbreak can also be a sign of its failure to meet its 467 

responsibilities (Addlakha 2001). While citing the lack of government support, participants 468 

simultaneously attempted to hold the government accountable for not fulfilling its "duty".  This 469 

differed from participants' views of water access, where the government was framed as responsible 470 

for providing water to households, but the technology to store water via sump-OHT systems was 471 

viewed as a household responsibility. No participants requested that the government provide the 472 

means to store water in their household, rather they requested more frequent and reliable water 473 

provision to meet their existing storage capacity. When the government did not meet these needs, 474 

community members with the requisite economic capital turned to private sources such as boreholes 475 

or tankers to access water for their household. For water access, there seems to exist a clearer 476 

delineation between the responsibilities of households and the responsibilities of residential 477 

associations or local governments, and, notably, there is consensus about this division among all 478 

actors.  479 

 This household-based approach to vector control was ineffective at controlling mosquito 480 

populations in Sarjapur, as evidenced by narratives from the panchayat and community members 481 

and our own entomological surveys. Even those households that were able to implement private 482 

vector control via economic capital had high abundances of mosquitoes. This may be due a scale 483 



mismatch between the boundaries of responsibility placed by governance narratives and the 484 

ecological boundaries of mosquitoes.  . Unlike municipal water, which can be privatized and 485 

supplemented via private water sources, mosquitoes are not contained by property boundaries and 486 

their abundance is determined by a variety of ecological processes, such as habitat availability, 487 

microclimate, and host abundances (LaDeau et al. 2015). Vector control practices often target larval 488 

habitat at the household-level, rather than considering structural inequalities perpetuated by state 489 

policies at larger spatial and political scales (Rodríguez-Díaz et al. 2017). The ubiquity of 490 

mosquitoes in our study suggests that practices enacted at the level of the household, either by the 491 

state or private owners, are ineffective at controlling mosquitoes on a larger spatial scale. For 492 

example, one housing colony conducted weekly insecticidal fogging, but reported the third highest 493 

abundance of mosquitoes among our sites. A participant's sketch map identified a neighboring 494 

vegetated area used for unregulated solid waste dumping as a suspected source of the insects. In this 495 

instance, vector control applied at the scale of the neighborhood (fogging) was ineffective against 496 

the coarse-scale ecological dynamics (landcover patterns) driving mosquito populations. Note that 497 

this does not mean that vertically-structured, mass government-led campaigns are necessarily the 498 

most effective approach. In fact, there are many examples of unsuccessful vector control campaigns 499 

led by governments or international organizations at large-scales (Litsios 2015, Graboyes and Meta 500 

2022). Rather, we wish to draw attention to the disconnect between states holding individuals 501 

accountable for their risk of mosquito-borne disease via governance of the local environment and 502 

the much larger spatial scale at which the ecological dynamics of mosquitoes and mosquito-borne 503 

disease are occurring. Governance enacted at the individual-level, without some form of 504 

coordinated action, will likely be ineffective at controlling mosquito populations, which are 505 

influenced by hydrological and climatic processes happening at city-scales. While research on the 506 

effectiveness of vector control programs on dengue disease risk is rare, this agrees with a meta-507 

analysis that found community-based, and not household-based, practices were associated with 508 

reduced dengue disease incidence (Bowman et al. 2016). 509 

 Aggravating the problem of spatial scale mis-match between individual responsibility and 510 

ecological processes was the lack of effective governance mechanisms by which community 511 

members could access vector control and advocate for city-wide programs. The global health 512 

narrative of individual responsibility espoused by government officials and internalized by residents 513 

prevented community members from holding their government accountable for mosquito-borne 514 

disease prevention in the same way that they did for water access. Everyday governance of both 515 

water access and mosquito control bear signs of influence of global narratives of rights and 516 

responsibilities concerning each environmental amenity. However, while the narrative of water as a 517 

right helped community members negotiate with the panchayat for water access, the narrative of 518 



health as an individual responsibility was an obstacle to requesting local government intervention. 519 

Indeed, members of Sarjapur were unable to leverage their identity as citizens to advocate for 520 

additional vector control, limiting their ability to govern the surrounding ecosystem outside of 521 

private and domestic spaces.  522 

 Neither narrative is unavoidably hegemonic, and there are many other global narratives that 523 

combine to influence everyday practices within the local context. For example, related narratives of 524 

water access involve water privatization or commodification, often falsely described as an opposing 525 

binary to water as a human right (Bakker 2007). Private water provision, either via borehole or 526 

tanker delivery, was also a common water access practice in Sarjapur, and, in this context, did 527 

follow a similar commodification binary because public water was provided free of charge. In 528 

nearby towns that fall within the boundaries of the Bengaluru metropolitan area, and therefore are 529 

managed by the Bruhat Bengaluru Mahanagara Palike and the associated Bangalore Water Supply 530 

and Sewerage Board, municipal water was not free of charge and households paid for connections 531 

as well as monthly water use. In Sarjapur, only those living in privately-managed colonies relied 532 

primarily on private water sources, opting-out of the political proletariat through their economic 533 

capital (Gopakumar 2009). In fact, one resident joked that, although they pay taxes, panchayat 534 

water is not provided to their colony. On the other hand, free panchayat-provided water helped in 535 

strengthening the social relationship between politicians and constituents through the exchange of 536 

water access and political support. Indeed, one participant referred to the chair of the panchayat, the 537 

sarpanch, as the "father of the village" [T01] , and described a relationship resembling political 538 

patronage, as has been seen elsewhere in Bengaluru in relation to water provision (Srihari Hulikal 539 

Muralidhar 2014). In this local context, there was little support for adopting commodification of 540 

water narratives, because the current form of everyday governance, and the global narratives it 541 

champions, serves both community members and elected officials. 542 

 This study focused on one aspect of urbanization, water access practices, and its association 543 

with mosquito dynamics in Sarjapur. We did not find a relationship between different water access 544 

practices, namely private vs. public water and the installation of an OHT-sump system, and 545 

mosquito abundance. In addition, residents did not name household water storage systems as a 546 

source of mosquitoes, despite this narrative being promoted by local authorities. Rather, participants 547 

identified the city-scale process of land-use change associated with urbanization as a potential 548 

driver of mosquito abundance. Land-use change created spatial patterns in both the physical 549 

landscape and the everyday governance of the landscape, creating a matrix of patches along 550 

gradients of rural to urban ecologies and private to public management regimes. Spatial patterns in 551 

landcover can structure spatial patterns in mosquito populations in cities, particularly the presence 552 

of vegetated areas or wetlands, which serve as mosquito habitat (Brown et al. 2008, Claflin and 553 



Webb 2016), nearby residential areas. In addition, we found that spatial patterns in governance for 554 

these spaces can mediate these environmental effects. The fragmented development pattern seen in 555 

the periphery of Bengaluru (Nagendra et al. 2012) has lead to areas with combinations  of suitable 556 

biophysical habitat and failures in everyday governance that limit individuals' access to mosquito-557 

free space. 558 

 559 

 560 

CONCLUSION 561 

 Faced with the urbanization of Bengaluru and the development of two large SEZs within its 562 

municipal limits, Sarjapur is changing rapidly. New industry and developments will bring more 563 

private developments and apartment complexes, and some community members hope it will bring 564 

new infrastructure. However, expansion of the piped infrastructure will continue to ignore those 565 

without sump systems, especially as higher pressure on existing boreholes results in less frequent 566 

water provisions. Rather than relying on a binary “connected vs. not connected” approach to water 567 

access (Jaglin 2004), our findings suggest a better approach may be to address inequality in water 568 

access among households by considering the whole water system, particularly individual storage 569 

capacity. Currently, households without water storage systems rely on their relationships with 570 

panchayat members and positionalities as members of the community the panchayat serves to 571 

access water. Water is provided at no cost via municipal pipes. However, if this changes to a cost 572 

recovery model, as has been encouraged by parallel global and national water policies (Mukherjee 573 

et al. 2015), economic capital risks becoming necessary to access water, with negative 574 

consequences for households that lack this form of capital. 575 

 In contrast, vector control is influenced by individualized health narratives that focus on  576 

private vector control practices and is inadequate to control mosquito populations in Sarjapur, as 577 

evidenced by entomological surveys and participant responses. In the existing governance system, 578 

even those households with the economic capital needed to pay for private vector control had 579 

similar mosquito burdens as those without access to local vector control. Sarjapur’s unique urban 580 

matrix, with patches of rural land directly abutting recently urbanized residential areas, further 581 

complicates vector control by creating many individual patches where mosquitoes may breed. 582 

Unlike water access, which is determined at a household level, mosquito populations are influenced 583 

by the surrounding environment and can move up to several kilometers, depending on the species. 584 

Residential areas in Sarjapur are situated within a variety of surrounding landcovers, such as a 585 

colony abutting a low-laying swamp that holds water during monsoon season or a village next to a 586 

fully-paved industrial center. Nearby landcover influences mosquito populations by providing adult 587 

and larval habitat (Brown et al. 2008, Claflin and Webb 2016), but falls outside of individuals' 588 



control in Sarjapur, particularly as landcover changes rapidly with urban development. Shifting the 589 

responsibility for vector-borne disease control away from an household-based responsibility 590 

narrative to a rights-based narrative, like the dominating narrative regarding “rights to water” 591 

(Mehta 2005), could help residents negotiate for access to vector control. In addition, removing the 592 

focus on individual responsibility and acknowledging processes occurring at the city scale could 593 

allow for city-wide, community-based vector control programs, which have been successful in 594 

reducing mosquito-borne disease in other urban centers (Fillinger et al. 2008, Geissbühler et al. 595 

2009).  596 

 Like systems of water governance, an effective vector control program that reduces risks to 597 

human health should not be simplified into binaries of state vs. individual or public vs. private, but 598 

rather could imagine alternative, hybrid approaches (Bakker 2007). Studies of mosquito "self-599 

governance" in the southwest United States revealed similarly complicated views of community 600 

members of public vs. private responsibility of vector control, and that the management approach 601 

differed according to local context (Robbins et al. 2008, vonHedemann et al. 2017). A combination 602 

of interventions that address fine-scale mosquito habitat within a household and landscape-scale 603 

ecological and hydrological dynamics via both individual and municipal governance systems may 604 

be more ecologically effective. In addition, this could simultaneously establish a pathway by which 605 

community members can hold the local government accountable for mosquito-borne disease, their 606 

expressed preference. 607 

 The motivation for this study was the increasing incidence of dengue in Bengaluru.   608 

Mosquito-borne disease, particularly dengue, is often considered a disease of poverty, a result of 609 

higher water insecurity in households without economic capital (Adams et al. 2020). Recently, this 610 

connection between poverty and mosquito-borne diseases has been questioned (Mulligan et al. 611 

2015), and the lack of consideration of vector control in urban governance and planning has led to 612 

high dengue incidence rates in "elite", "modern" cities (Mulligan et al. 2012). Due to the species 613 

identity of mosquitoes in our entomological surveys, our results do not apply specifically to dengue, 614 

but vector control more broadly. Similar to dengue-specific studies, we also found the equivalence 615 

of high mosquito burdens as a "symptom of poverty" to oversimplify the everyday processes of 616 

governance that vary as a function of more than just household wealth. . Our study considered 617 

processes of governance in urban systems, but from an everyday, household perspective, and noted 618 

the difficulty households faced in requesting vector control and holding the local government 619 

accountable, a failure in the system of governance at a micro-level. Our entomological samples 620 

were dominated by Culex mosquitoes, which are not a primary vector of dengue, and we focused on 621 

vector control broadly, rather than species-specific interventions such as the release of sterile 622 

insects. While it is possible that everyday governance could differ specifically for Aedes 623 



mosquitoes, this was not mentioned by participants and only species-indiscriminate vector control 624 

(e.g. fogging, larvicide, drain cleaning) was available in Sarjapur. Importantly, our study was 625 

limited in that we did not consider transmission of the pathogen itself and associated health 626 

outcomes, which have been found to differ across socio-demographic markers of economic position 627 

(Power et al. 2022). Expanding the consideration of household governance of mosquito-borne 628 

disease to also include individual differences in access to health institutions and treatment is a 629 

logical, though increasingly complex, next step of this work. 630 

 Finally, this study contributes to the recent but growing body of work exploring the nuanced 631 

ways in which people access the state in urbanizing areas via everyday governance (Anand 2011, 632 

Wamuchiru 2017, Lawhon et al. 2018, Truelove 2020) by expanding these theories to the 633 

management of mosquito-borne disease. Prior work on the governance of mosquito-borne disease 634 

has focused on state actor and institutions ( e.g., Shaw et al. 2010, Mulligan et al. 2012). As studies 635 

of the urban political ecology and governance of water draw on feminist approaches to consider 636 

everyday practices, relationships, and micropolitics in relation to water access (Truelove 2011), we 637 

demonstrate the utility in employing an everyday perspective in the consideration of vector control 638 

access. Metrics and quantification are becoming increasingly valued in public health (Hoeyer et al. 639 

2019). Everyday narratives ensure the messy, embodied, human side of mosquito-borne disease 640 

management is not forgotten. 641 

 642 

FUNDING SOURCES 643 

This work was funded by a National Science Foundation Graduate Research Fellowship. 644 

 645 

ACKNOWLEDGEMENTS 646 

We would like to thank the residents of Sarjapur for their participation in this study and the 647 

insightful discussions we had with them.   648 



REFERENCES 649 

Abimbola, S. 2019. The foreign gaze: authorship in academic global health. BMJ Global Health 

4:e002068. 

Abimbola, S., S. Asthana, C. Montenegro, R. R. Guinto, D. T. Jumbam, L. Louskieter, K. M. 

Kabubei, S. Munshi, K. Muraya, F. Okumu, S. Saha, D. Saluja, and M. Pai. 2021. 

Addressing power asymmetries in global health: Imperatives in the wake of the COVID-19 

pandemic. PLOS Medicine 18:e1003604. 

Adams, E. A., L. Juran, and I. Ajibade. 2018. ‘Spaces of Exclusion’ in community water 

governance: A Feminist Political Ecology of gender and participation in Malawi’s Urban 

Water User Associations. Geoforum 95:133–142. 

Adams, E. A., J. Stoler, and Y. Adams. 2020. Water insecurity and urban poverty in the Global 

South: Implications for health and human biology. American Journal of Human Biology 

32:e23368. 

Addlakha, R. 2001. State legitimacy and social suffering in a modern epidemic: A case study of 

dengue haemorrhagic fever in Delhi. Contributions to Indian Sociology 35:151–179. 

Akanda, A. S., K. Johnson, H. S. Ginsberg, and J. Couret. 2020. Prioritizing Water Security in the 

Management of Vector Borne Diseases: Lessons from Oaxaca Mexico. GeoHealth 

4:e2019GH000201. 

Anand, N. 2011. PRESSURE: The PoliTechnics of Water Supply in Mumbai. Cultural 

Anthropology 26:542–564. 

Anderson, W. 1996. Immunities of Empire: Race, Disease, and the New Tropical Medicine, 1900–

1920. Bulletin of the History of Medicine 70:94–118. 

Bakker, K. 2003. Archipelagos and networks: urbanization and water privatization in the South. 

Geographical Journal 169:328–341. 

Bakker, K. 2007. The “Commons” Versus the “Commodity”: Alter-globalization, Anti-privatization 

and the Human Right to Water in the Global South. Antipode 39:430–455. 

Bakker, K., M. Kooy, N. E. Shofiani, and E.-J. Martijn. 2008. Governance Failure: Rethinking the 

Institutional Dimensions of Urban Water Supply to Poor Households. World Development 

36:1891–1915. 



Balakrishnan, K. 2016. Heterogeneity within Indian cities: Methods for empirical analysis. 

University of California, Berkeley. 

Balakrishnan, N., R. Katyal, V. Mittal, and L. Chauhan. 2015. Prevalence of Aedes aegypti - The 

vector of dengue/ chikungunya fevers in Bangalore City, Urban and Kolar districts of 

Karnataka state. Journal of Communicable Diseases 47:5. 

Bénit-Gbaffou, C., and S. Oldfield. 2011. Accessing the State: Everyday Practices and Politics in 

Cities of the South. Journal of Asian and African Studies 46:445–452. 

 

Blundo, G., and P.-Y. Le Meur. 2009. An anthropology of everday governance: Collective service 

delivery and subject-making. Page The Governance of Daily Life in Africa: Ethnographic 

Explorations of Public and Collective Services. Koninklijke Brill NV, Leiden, The 

Netherlands. 

Bowman, L. R., S. Donegan, and P. J. McCall. 2016. Is Dengue Vector Control Deficient in 

Effectiveness or Evidence?: Systematic Review and Meta-analysis. PLOS Neglected 

Tropical Diseases 10:e0004551. 

Brown, H., M. Diuk-Wasser, T. Andreadis, and D. Fish. 2008. Remotely-Sensed Vegetation Indices 

Identify Mosquito Clusters of West Nile Virus Vectors in an Urban Landscape in the 

Northeastern United States. Vector-Borne and Zoonotic Diseases 8:197–206. 

Butterworth, M. K. 2020. ‘Clean up your rain gutters!’: mosquito control, responsibility, and blame 

following the 2009–2010 dengue fever outbreak in Key West, Florida. GeoJournal. 

Caldeira, T. P. 2017. Peripheral urbanization: Autoconstruction, transversal logics, and politics in 

cities of the global south. Environment and Planning D: Society and Space 35:3–20. 

Census of India. 2011. Rural urban distribution of population. Registrar General and Census 

Commissioner of India, Government of India, New Delhi. 

Chakravarti, A., R. Arora, and C. Luxemburger. 2012. Fifty years of dengue in India. Transactions 

of the Royal Society of Tropical Medicine and Hygiene 106:273–282. 

Charette, M., L. Berrang-Ford, E. A. Llanos-Cuentas, C. Cárcamo, and M. Kulkarni. 2017. What 

caused the 2012 dengue outbreak in Pucallpa, Peru? A socio-ecological autopsy. Social 

Science & Medicine 174:122–132. 



Claflin, S. B., and C. E. Webb. 2016. Surrounding land use significantly influences adult mosquito 

abundance and species richness in urban mangroves. Wetlands Ecology and Management:1–

14. 

Connolly, C., R. Keil, and S. H. Ali. 2020. Extended urbanisation and the spatialities of infectious 

disease: Demographic change, infrastructure and governance. Urban 

Studies:0042098020910873. 

Cornea, N. L., R. Véron, and A. Zimmer. 2017. Everyday governance and urban environments: 

Towards a more interdisciplinary urban political ecology. Geography Compass 11:e12310. 

Damodaran, A. 2019, August 7. Even mosquitoes prefer technies in Namma Bengaluru. Bangalore 

Mirror. 

Douglas, I. 2012. Urban ecology and urban ecosystems: understanding the links to human health 650 

and well-being. Current Opinion in Environmental Sustainability 4:385–392. 651 

Ellard-Gray, A., N. K. Jeffrey, M. Choubak, and S. E. Crann. 2015. Finding the Hidden Participant: 

Solutions for Recruiting Hidden, Hard-to-Reach, and Vulnerable Populations. International 

Journal of Qualitative Methods 14:160940691562142. 

Engel, S., and A. Susilo. 2014. Shaming and Sanitation in Indonesia: A Return to Colonial Public 

Health Practices? Development and Change 45:157–178. 

Evans, M. V., C. W. Hintz, L. Jones, J. Shiau, N. Solano, J. M. Drake, and C. C. Murdock. 2019. 

Microclimate and larval habitat density predict adult Aedes albopictus abundance in urban 

areas. The American Journal of Tropical Medicine and Hygiene. 

Fillinger, U., K. Kannady, G. William, M. J. Vanek, S. Dongus, D. Nyika, Y. Geissbühler, P. P. 

Chaki, N. J. Govella, E. M. Mathenge, B. H. Singer, H. Mshinda, S. W. Lindsay, M. Tanner, 

D. Mtasiwa, M. C. de Castro, and G. F. Killeen. 2008. A tool box for operational mosquito 

larval control: preliminary results and early lessons from the Urban Malaria Control 

Programme in Dar es Salaam, Tanzania. Malaria Journal 7:20. 

Franco-Agudelo, S. 1983. The Rockefeller Foundation’s Antimalarial Program in Latin America: 

Donating or Dominating? International Journal of Health Services 13:51–67. 

Gandy, M. 2006. Planning, Anti-Planning, and the Infrastructure Crisis Facing Metropolitan Lagos. 

Pages 247–264 Cities in Contemporary Africa. Palgrave Macmillan, New York. 



Gandy, M. 2008. Landscapes of Disaster: Water, Modernity, and Urban Fragmentation in Mumbai. 

Environment and Planning A 40:108–130. 

Garcia Jr., F. S. 2013. The Pathogenic Body in Colonial Science, 1901-1913. Phillipine Social 

Sciences Review 65:35–70. 

Geissbühler, Y., K. Kannady, P. P. Chaki, B. Emidi, N. J. Govella, V. Mayagaya, M. Kiama, D. 

Mtasiwa, H. Mshinda, S. W. Lindsay, M. Tanner, U. Fillinger, M. C. de Castro, and G. F. 

Killeen. 2009. Microbial Larvicide Application by a Large-Scale, Community-Based 

Program Reduces Malaria Infection Prevalence in Urban Dar Es Salaam, Tanzania. PLOS 

ONE 4:e5107. 

Gondhalekar, D., P. P. Mollinga, and V. S. Saravanan. 2013. Towards systematic comparative water 

and health research. Water International 38:967–976. 

Gopakumar, G. 2009. Investigating Degenerated Peripheralization in Urban India: The Case of 

Water Supply Infrastructure and Urban Governance in Chennai. Public Works Management 

& Policy 14:109–129. 

 

Graboyes, M., and J. Meta. 2022. Rebounding Malaria and the failures of eradication in Zanzibar: 

The World Health Organization campaign and the after effects, 1957–1985. Health & 

Place:102842. 

Gubler, D. J. 2011. Dengue, urbanization and globalization: The unholy trinity of the 21st century. 

Tropical Medicine and Health 39:3–11. 

Guglielmo, F., H. Ranson, N. Sagnon, and C. Jones. 2021. The issue is not ‘compliance’: exploring 

exposure to malaria vector bites through social dynamics in Burkina Faso. Anthropology & 

Medicine:1–18. 

Hache, É. 2007. Is responsibility a tool of neo-liberal governmentality? Raisons politiques 28:49–

65. 

Harding, S. 1987. Is there a feminist method? Page Feminism and Methodology. Indiana University 

Press, Bloomington. 

Harris, M. L., and E. D. Carter. 2019. Muddying the waters: A political ecology of mosquito-borne 

disease in coastal Ecuador. Health & Place 57:330–338. 



Hayden, M. H., C. K. Uejio, K. Walker, F. Ramberg, R. Moreno, C. Rosales, M. Gameros, L. O. 

Mearns, E. Zielinski-Gutierrez, and C. R. Janes. 2010. Microclimate and human factors in 

the divergent ecology of Aedes aegypti along the Arizona, U.S./Sonora, MX border. 

EcoHealth 7:64–77. 

Hoeyer, K., S. Bauer, and M. Pickersgill. 2019. Datafication and accountability in public health: 

Introduction to a special issue. Social Studies of Science 49:459–475. 

Huang, C.-C., T. Y. T. Tam, Y.-R. Chern, S.-C. C. Lung, N.-T. Chen, and C.-D. Wu. 2018. Spatial 

Clustering of Dengue Fever Incidence and Its Association with Surrounding Greenness. 

International Journal of Environmental Research and Public Health 15:1869. 

Ilcan, S., and L. Phillips. 2010. Developmentalities and Calculative Practices: The Millennium 

Development Goals. Antipode 42:844–874. 

Jaglin, S. 2004. Être branché ou pas. Flux 56–57:4–12. 

Kelly, A. H., and J. Lezaun. 2013. Walking or waiting? Topologies of the breeding ground in 

malaria control. Science as Culture 22:86–107. 

Kolimenakis, A., S. Heinz, M. L. Wilson, V. Winkler, L. Yakob, A. Michaelakis, D. Papachristos, C. 

Richardson, and O. Horstick. 2021. The role of urbanisation in the spread of Aedes 

mosquitoes and the diseases they transmit—A systematic review. PLOS Neglected Tropical 

Diseases 15:e0009631. 

Kooy, M., and K. Bakker. 2008. Splintered networks: The colonial and contemporary waters of 

Jakarta. Geoforum 39:1843–1858. 

LaDeau, S. L., B. F. Allan, P. T. Leisnham, and M. Z. Levy. 2015. The ecological foundations of 

transmission potential and vector-borne disease in urban landscapes. Functional Ecology 

29:889–901. 

Lasco, G., and V. Gregory Yu. 2022. Medical populism and the politics of dengue epidemics in the 

Global South. Global Public Health 17:1795–1808. 

Lawhon, M., H. Ernstson, and J. Silver. 2014. Provincializing urban political ecology: Towards a 652 

situated UPE through African urbanism. Antipode 46:497–516. 653 

Lawhon, ., D. Nilsson, J. Silver, H. Ernstson, and S. Lwasa. 2018. Thinking through heterogeneous 

infrastructure configurations. Urban Studies 55:720–732. 



Levy, N. 2019. Taking Responsibility for Responsibility. Public Health Ethics 12:103–113. 

Lippi, C. A., A. M. Stewart-Ibarra, Á. Muñoz, M. J. Borbor-Cordova, R. Mejía, K. Rivero, K. 

Castillo, W. B. Cárdenas, and S. J. Ryan. 2018. The social and spatial ecology of dengue 

presence and burden during an outbreak in Guayaquil, Ecuador, 2012. International Journal 

of Environmental Research and Public Health 15. 

Litsios, S. 2015. Re-imagining the control of malaria in tropical Africa during the early years of the 

World Health Organization. Malaria Journal 14:178. 

Meehan, K. M. 2014. Tool-power: Water infrastructure as wellsprings of state power. Geoforum 

57:215–224. 

Mehta, L. 2005. Unpacking rights and wrongs : do human rights make a difference? : the case of 

water rights in India and South Africa. 

Mehta, V. K., R. Goswami, E. Kemp-Benedict, S. Muddu, and D. Malghan. 2014. Metabolic 

urbanism and environmental justice: The water conundrum in Bangalore, India. 

Environmental Justice 7. 

 

Mukherjee, M., N. Chindarkar, and J. Grönwall. 2015. Non-revenue water and cost recovery in 

urban India: The case of Bangalore. Water Policy 17:484. 

Mulligan, K., J. Dixon, C.-L. J. Sinn, and S. J. Elliott. 2015. Is dengue a disease of poverty? A 

systematic review. Pathogens and Global Health 109:10–18. 

Mulligan, K., S. J. Elliott, and C. Schuster-Wallace. 2012. The place of health and the health of 

place: Dengue fever and urban governance in Putrajaya, Malaysia. Health & Place 18:613–

620. 

Murdock, C. C., L. L. Moller-Jacobs, and M. B. Thomas. 2013. Complex environmental drivers of 

immunity and resistance in malaria mosquitoes. Proc. R. Soc. B 280:20132030. 

Nagendra, H., S. Nagendran, S. Paul, and S. Pareeth. 2012. Graying, greening and fragmentation in 

the rapidly expanding Indian city of Bangalore. Landscape and Urban Planning 105:400–

406. 

Nagendra, H., H. Unnikrishnan, and S. Sen. 2013. Villages in the city: Spatial and temporal 

heterogeneity in rurality and urbanity in Bangalore, India. Land 3:1–18. 



Navarro, V. 2020. The Consequences of Neoliberalism in the Current Pandemic. International 

Journal of Health Services 50:271–275. 

Neto, S., and J. Camkin. 2020. What rights and whose responsibilities in water? Revisiting the 

purpose and reassessing the value of water services tariffs. Utilities Policy 63:101016. 

Open Source Geospatial Foundation Project. 2020. QGIS Geographic Information System. 

Pandey, B., C. Brelsford, and K. C. Seto. 2022. Infrastructure inequality is a characteristic of 654 

urbanization. Proceedings of the National Academy of Sciences 119:e2119890119. 655 

Patchin, P. M. 2020. Thresholds of Empire: Women, Biosecurity, and the Zika Chemical Vector 

Program in Puerto Rico. Annals of the American Association of Geographers 110:967–982. 

Petersen, A. 2002. Risk, Governance, and the New Public Health. Page in R. Bunton, editor. 

Foucault, Health and Medicine. First edition. Routledge. 

Pinheiro de Oliveira, A. 2016. Brazil’s Militarized War on Zika. Global Societies Journal 4. 

Piovezan, R., A. Visockas, T. S. de Azevedo, C. J. Von Zuben, and M. A. M. Sallum. 2019. Spatial–

temporal distribution of Aedes (Stegomyia) aegypti and locations of recycling units in 

southeastern Brazil. Parasites & Vectors 12:541. 

Power, G. M., A. M. Vaughan, L. Qiao, N. S. Clemente, J. M. Pescarini, E. S. Paixão, L. 

Lobkowicz, A. I. Raja, A. P. Souza, M. L. Barreto, and E. B. Brickley. 2022. Socioeconomic 

risk markers of arthropod-borne virus (arbovirus) infections: a systematic literature review 

and meta-analysis. BMJ Global Health 7:e007735. 

Ramachandra, T. V., J. Sellers, H. A. Bharath, and B. Setturu. 2020. Micro level analyses of 

environmentally disastrous urbanization in Bangalore. Environmental Monitoring and 

Assessment 191:787. 

Ranganathan, M. 2014. Paying for Pipes, Claiming Citizenship: Political Agency and Water 

Reforms at the Urban Periphery. International Journal of Urban and Regional Research 

38:590–608. 

Rehman, N. A., H. Salje, M. U. G. Kraemer, L. Subramanian, U. Saif, and R. Chunara. 2020. 

Quantifying the localized relationship between vector containment activities and dengue 

incidence in a real-world setting: A spatial and time series modelling analysis based on geo-

located data from Pakistan. PLOS Neglected Tropical Diseases 14:e0008273. 



Reiner, R. C., S. T. Stoddard, G. M. Vazquez-Prokopec, H. Astete, T. A. Perkins, M. Sihuincha, J. D. 

Stancil, D. L. Smith, T. J. Kochel, E. S. Halsey, U. Kitron, A. C. Morrison, and T. W. Scott. 

2019. Estimating the impact of city-wide Aedes aegypti population control: An 

observational study in Iquitos, Peru. PLOS Neglected Tropical Diseases 13:e0007255. 

Rivera-Amarillo, C., and A. Camargo. 2020. Zika assemblages: women, populationism, and the 

geographies of epidemiological surveillance. Gender, Place & Culture 27:412–428. 

Robbins, P., R. Farnsworth, and J. Paul Jones. 2008. Insects and Institutions: Managing Emergent 

Hazards in the U.S. Southwest. Journal of Environmental Policy & Planning 10:95–112. 

Rodríguez-Díaz, C. E., A. Garriga-López, S. M. Malavé-Rivera, and R. L. Vargas-Molina. 2017. 

Zika virus epidemic in Puerto Rico: Health justice too long delayed. International Journal of 

Infectious Diseases 65:144–147. 

Schmidt, W.-P., M. Suzuki, V. Dinh Thiem, R. G. White, A. Tsuzuki, L.-M. Yoshida, H. Yanai, U. 

Haque, L. Huu Tho, D. D. Anh, and K. Ariyoshi. 2011. Population density, water supply, and 

the risk of dengue fever in Vietnam: Cohort study and spatial analysis. PLoS medicine 

8:e1001082-10. 

Shaw, I. G. R., P. F. Robbins, and J. P. J. III. 2010. A Bug’s Life and the Spatial Ontologies of 

Mosquito Management. Annals of the Association of American Geographers 100:373–392. 

Silverman, D. 2003. Analyzing talk and text. Pages 340–362 in Norman K Denzin, editor. 

Collecting and Interpreting Qualitative Materials. Second edition. SAGE Publications. 

Smith, L. T. 2012. Decolonizing Methodologies: Research and Indigenous Peoples. 2 edition. Zed 

Books, London. 

Srihari Hulikal Muralidhar. 2014. Urban Water Supply: Contestations and sustainability issues in 

greater Bangalore. Journal of Politics and Governance 3:135–142. 

Sriwichai, P., S. Karl, Y. Samung, S. Sumruayphol, K. Kiattibutr, A. Payakkapol, I. Mueller, G. Yan, 

L. Cui, and J. Sattabongkot. 2015. Evaluation of CDC light traps for mosquito surveillance 

in a malaria endemic area on the Thai-Myanmar border. Parasites & Vectors 8:636. 

Stewart-Ibarra, A. M., S. J. Ryan, E. Beltrán, R. Mejía, M. Silva, and Á. Muñoz. 2013. Dengue 

vector dynamics (Aedes aegypti) influenced by climate and social factors in Ecuador: 

Implications for targeted control. PLOS ONE 8:e78263. 



Stratford, E., and M. Bradshaw. 2016. Qualitative Research Design and Rigour. Page in I. Hay, 

editor. Qualitative Research Methods in Human Geography. 4th edition. Oxford University 

Press, Ontario, Canada. 

Sultana, F. 2009. Fluid lives: subjectivities, gender and water in rural Bangladesh. Gender, Place & 

Culture 16:427–444. 

Sultana, F. 2020. Embodied Intersectionalities of Urban Citizenship: Water, Infrastructure, and 

Gender in the Global South. Annals of the American Association of Geographers:1–18. 

Swyngedouw, E. 2004. Scaled geographies: Nature, place, and the politics of scale. Page Scale and 

Geographic Legacy: Nature, Scale and Method. 

Tedesco, C., M. Ruiz, and S. McLafferty. 2010. Mosquito politics Local vector control policies and 

the spread of West Nile Virus in the Chicago region. Health & Place 16:1188–1195. 

Telle, O., B. Nikolay, V. Kumar, S. Benkimoun, R. Pal, B. N. Nagpal, and R. E. Paul. 2021. Social 

and environmental risk factors for dengue in Delhi city: A retrospective study. PLOS 

Neglected Tropical Diseases 15:e0009024. 

Telle, O., A. Vaguet, N. K. Yadav, B. Lefebvre, E. Daudé, R. E. Paul, A. Cebeillac, and B. N. 

Nagpal. 2016. The Spread of Dengue in an Endemic Urban Milieu–The Case of Delhi, 

India. PLOS ONE 11:e0146539. 

Truelove, Y. 2011. (Re-)Conceptualizing water inequality in Delhi, India through a feminist political 

ecology framework. Geoforum 42:143–152. 

Truelove, Y. 2020. Who is the state? Infrastructural power and everyday water governance in Delhi. 

Environment and Planning C: Politics and Space:239965441989792. 

Verma, S., A. Chatterjee, and N. R. Mandal. 2017. Analysing urban sprawl and shifting of urban 

growth centre of Bengaluru City, India using Shannon’s entropy method. Journal of 

Settlements and Spatial Planning 8:89–98. 

Viens, A. M. 2019. Neo-Liberalism, Austerity and the Political Determinants of Health. Health Care 

Analysis 27:147–152. 

vonHedemann, N., P. Robbins, M. K. Butterworth, K. Landau, and C. W. Morin. 2017. Managing 

mosquito spaces: Citizen self-governance of disease vectors in a desert landscape. Health & 

Place 43:41–48. 



Wamuchiru, E. 2017. Beyond the networked city: situated practices of citizenship and grassroots 

agency in water infrastructure provision in the Chamazi settlement, Dar es Salaam. 

Environment and Urbanization 29:551–566. 

Wiles, J. L., M. W. Rosenberg, and R. A. Kearns. 2005. Narrative analysis as a strategy for 

understanding interview talk in geographic research. Area 37:89–99. 

Wilke, A. B. B., G. Benelli, and J. C. Beier. 2021. Anthropogenic changes and associated impacts 

on vector-borne diseases. Trends in Parasitology. 

Wilson, A. L., O. Courtenay, L. A. Kelly-Hope, T. W. Scott, W. Takken, S. J. Torr, and S. W. 

Lindsay. 2020. The importance of vector control for the control and elimination of vector-

borne diseases. PLoS neglected tropical diseases 14:e0007831. 




