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Diverse approaches to climate information services are emerging as impacts escalate in an 
urbanising globe. However, the climate information services involving cities are mainly 
collaborations with actors from science, multilateral, national and municipal authorities. There 
are limited efforts to build on knowledge from residents in local communities about risk and 
response options, to steer collaborations on climate information services. This article examines 
visual ethnography as an enabler of climate information services that connect societal and 
scientific objectives at local scales in cities. Based on case study findings from Kampala city 
in Uganda, local-level framings of climate risks and responses were grouped into exploratory 
and intersectional framings. The exploratory framings are risks and response options directly 
linked to Sustainable Development Goals (SDGs) 11 and 13 on cities and climate change 
respectively, while depicting some degree of contradiction. Intersectional framings are risks 
and response options demonstrating the interrelatedness of climate issues across different SDGs. 
Local communities do take on scientific information on impacts and adaptation barriers but 
also connect risks and responses to experiences of tested options, which sometimes only 
emerge during the process of visual ethnography and are not initially identified. Visual 
ethnography can be an important source of information not only on stressors experienced 
and priority actions by local communities, but can also be a climate solutions imagery, that 
contains positive adaptation stories with opportunities for enriching and complementing 
scientific inquiry on responses.
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Key messages

•	 Visual ethnography empowers local communities to express climate challenges and 
solutions through imagery.

•	 Engaging communities through participatory methods fosters collaboration and enhances 
understanding of climate action.

•	 Local narratives reveal diverse perspectives on climate adaptation, emphasising context-
sensitive SDG indicators.

•	 There is urgent need for integrating informal practices into urban policies for effective 
SDG implementation and overall urban development programming.
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Introduction

As cities face escalating impacts of climate change coupled to disruption of path 
dependencies that hold back sufficient scaling of tested adaptation pathways, a 
diversity of approaches to information service provision are emerging. Climate 
information services have been defined by Visbeck (2008: 2) as ‘assessment and 
forecasting capability that gives public and private decision makers worldwide the best 
possible information on likely climatic developments from months to many decades’. 
According to the World Meteorological Organization (WMO), climate information 
services are essential for weather predictions, climate trends, projections, economic 
analysis and sector-specific services in climate-smart decision making (WMO, 2011). 
The Global Framework for Climate Services terms refer to the concept as ‘needs-based 
climate services’, with climate information services being an effective way to achieve 
socio-economic benefits that empower communities, businesses, organisations and 
governments to make informed choices and adapt to changing conditions.

Though probabilistic information on risks, trends and predictions has often offered 
more precision, it is characterised by more technocracy, which may not necessarily 
interlink societal and scientific objectives (Palmer, 2012; Menteşe et al, 2023). 
Enhancing the use of climate information like weather forecasts via user interaction 
and through a co-production approach may also call for local contexts that enable 
residents in communities to position themselves as co-providers and not last-mile 
users of urban climate information services (Vollstedt et al, 2021). This is partly why 
cities are increasingly adopting a collaborative response to climate change, guided by 
multiple sources of data and information.

There are several efforts around data generation and exchange on global urban 
targets, as per the Paris Climate Agreement of 2015 and the Sustainable Development 
Goals (SDGs). The City Prosperity Initiative’s CPI index is one example, which 
according to UN-Habitat (2017), is a holistic monitoring framework for measuring 
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indicators interrelating SDGs 11 and 13, as well as other SDG indicators on city 
prosperity and sustainability. Cities for Climate Protection has intensified its advocacy 
to use vehicle-miles-travelled software, in estimating emissions from traffic statistics 
and costing the benefits of quantifiable reductions in local greenhouse gas emissions 
(Kousky and Schneider, 2003; Klatko et al, 2017).

Data that interlink climate change with energy, urban health and transport across 
demographics and urban ecologies are also increasingly being made available, using 
modelling techniques such as Daily Ambient Apparent Temperature (Tapp) and daily 
all-cause non-accidental mortality (Wichmann, 2017; Asefi-Najafabady et al, 2018; 
Scovronick et al, 2018; Katsaros et al, 2024). The Global Protocol for Community-
Scale Greenhouse Gas Emissions has been designed and used to account for emissions 
attributed to city boundaries and city regions (Lwasa, 2017). Artificial intelligence 
has also demonstrated potential to evaluate SDG indicators, as well as to make future 
projections and simulations to increase the potential to act in a timely manner. For 
purposes of this article, the landscape of urban climate information services could 
entail constant movement of alternative knowledge flows and a compendium of 
different stakeholder practices, which stem from the heterogeneity of scientific and 
societal groups. Such alternative knowledge flows could include data portfolios and 
services on risks and trends, expert knowledge, and crowdsourcing on practices for 
mitigation or adaptation, localisable policy instruments and strategies at multiple scales, 
as well as scalable solutions that can leapfrog residents in cities towards resilience, 
while empowering local actors to assert themselves as knowledge holders, too, in 
the landscape of actors.

However, there is still limited consideration of climate information services in 
cities that can integrate and harness the co-benefits of the informal ways in which 
residents from local communities experience risk and promote home-grown responses. 
In addition, while the number of collaborations across science, policy and local 
community practices in cities is increasing steadily, society at large is still viewed 
as end-users who need to base adaptation measures on the scientific and technical 
information provided by government authorities in collaboration with climate science 
institutions (Mabon, 2020). Therefore, there is need to illuminate the alternative 
roles of urban residents in local communities in defining, negotiating and addressing 
climate risks and information needs for effective response, through cross-disciplinary 
partnerships and iterative learning methods.

In order to bring societal stakeholders into the uptake processes of climate science, 
citizen science approaches have been adopted and adapted to different urban contexts 
(Simon and Leck, 2015; Land-Zandstra et al, 2021). The aim of citizen science is 
to engage with and elicit available information from societal stakeholders on climate 
risks, impacts and response measures as well as data on local conditions that can enable 
or stand in the way of scientifically proven adaptation measures (Neset et al, 2021). 
While citizen science has the potential to challenge preconceived notions/ideas 
about what information is essential for effective responses, the complex interactions 
with stakeholders who have differing interests can undermine societal credibility 
and inclusiveness in the process (Buyana et al, 2022). To confront the top-down 
nature of climate decision-making by governments, Kythreotis et al (2019) propose 
‘citizen social science’ as a novel approach to collaborative climate action. This 
citizen social science approach is such that citizens could become influential actors 
in climate change policy processes through platforms where local residents engage 
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directly with government officials, to deliberate on strategies and priorities that are 
embedded in local realities and financial means. However, within citizen social science 
it could be a challenge for national and municipal policy actors to always assume that 
democratisation of climate information service provision is always possible within 
spaces where citizens can contest priorities cast in policies and municipal budgets. 
Despite the active participation of societal stakeholders that could prevail in citizen 
social science, the regulations around the structuring of policy-making and budgeting 
processes ultimately shape the outcomes. This is partly why Manteaw et al (2022) argue 
that there is still a challenge of foregrounding urban climate information services in 
citizen-to-government engagements as avenues for breaching siloed actions between 
science and society.

The role of visual ethnography in co-producing urban climate 
information services
Visual ethnography refers to a set of methods that creates a context in which 
researchers can use, for example, contrasts in images, printed or story maps, cameras, 
tablets, digital technologies, social media and other mechanisms to engage in a reflexive 
process for producing a nuanced account of a given social phenomenon or come up 
with strategies to overcome limitations in other research methods (Liebenberg, 2009; 
Pink, 2021). While visual ethnography has roots in anthropology and sociology, it 
has evolved into an interdisciplinary methodological approach. This includes various 
sub-disciplines, such as digital ethnography, which reinterpret traditional concepts 
in innovative ways.

Given the interrelatedness of climate issues across urban systems and the broad range 
of challenges in the quest for climate information that is relevant to both science and 
urban societies, visual ethnography holds promise on several fronts. Co-production 
of climate information services through visual ethnography transcends visualisation 
techniques for raising stakeholder consciousness about impacts and eliciting feedback 
on the local relevance of adaptation measures (Sheppard, 2005; Gallagher et al, 2022). 
Co-production of climate information services using visual ethnography could, on 
the one hand, offer opportunities to increase societal usability of climate science, 
through unearthing what underlies citizen acceptance of, or resistance to, climate 
policies and programmes, coupled to the nature and source of resources that local 
residents rely on to get through climate-related hardships. On the other hand, visual 
ethnography can make societal knowledge on risks and responses accessible and usable 
across different science disciplines. Visual and digital-enabled tools of ethnography 
permit co-framing of climate research agendas and can position researchers and the 
researched as knowledge holders (Joshi et al, 2023).

While visual ethnography can be vital in urban stakeholder interfaces that take on 
both compatible and incompatible elements between societal and scientific framings 
of risk and response, it could also ground local-level experiences within the broader 
sustainable development agenda (Dewulf and Bouwen, 2012; Carneiro et al, 2022). 
Images and content, generated by residents through, for example, city walks, that 
combine elicitation of scientific and societal knowledge have communicative qualities 
to facilitate dialogue on SDGs (Marion Suiseeya and Zanotti, 2019; Stephens and 
Richards, 2020). Besides, it can also justify inaction on SDGs in local contexts beyond 
resource constraints, which is often the reason mooted by actors in developing cities 
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as the overarching barrier to sustainable climate action. With the advent of different 
modes of climate finance, the interdependent factors of vulnerability among local 
communities, technology, knowledge, infrastructure, policy tools, and institutions 
in developing cities, are centring SDG localisation challenges on including climate 
change in municipal risk profiles and budgets to attract money from the developed 
world. Once such context-bound dynamics are pointed out as understood and 
experienced by urban residents from local communities, the role SDGs play in 
maintaining or breaking path dependencies could be through visual ethnography 
that enables surfacing and iteration of conflicting perspectives and ambiguities in 
framing risks and responses.

The limits for visual ethnography, however, could lie in collective risk and response 
framing processes capable of improving applicability in different city contexts. This 
article examines the role of visual ethnography in climate information services 
that connect societal and scientific objectives at local scales, using the case study of 
Kampala city in Uganda. Whereas the case study was useful in developing a schematic 
overview of the visual ethnographic steps embedded in the co-production framework 
and positioning urban residents from local communities as co-framers beyond users 
of information on risks and responses, adjusted or alternative application of visual 
ethnography may be necessary to address any ill-suited elements in other city contexts 
or local scales.

The case study in Kampala City, Uganda

Approach to the study

We employed visual ethnography as a methodological approach that relies on co-
producing photographs with storylines from local community actors, for an engaged, 
contextually rich and interpretative engagements with SDGs. Visual ethnography 
emerged from traditional social science research methods including ethnography, 
systematic observation and interaction with groups in their own environment (Ellen, 
1984), an approach that has evolved into multi-sited ethnography, expanding its scope 
and applications. This entails not only portable video- or camera-based technologies 
that can be mounted at points for capturing local realities of risks and responses, but 
also a combination of qualitative data collection techniques including focus group 
discussions, different modes of interviewing actors at multiple scales, and observation 
tools, for the purposes of gaining depth of insight and understanding of a particular 
social phenomenon (O’Reilly, 2012; Falzon, 2016; Peters et al, 2018; Madden, 2022).

Since cities comprise diverse neighbourhood environments that animate social 
interactions, with concentrated intercultural modes of living (Gidley, 2015; Neal 
et al, 2015), visual ethnography is a useful mode of inquiry in discerning multiple, 
commensurate and incommensurate perspectives, and actions on climate change 
adaptation at local scale in cities. As illustrated in Figure 1, visual ethnography was a 
process of image elicitation driven by residents from local communities, paired with 
in-depth interviews and the researchers’ own transect walks and fieldwork experiences. 
Visual ethnography had the advantage of using photos on risks and local responses 
to climate change, to provide tangible stimuli for tapping into local community 
knowledge and experiences, regarding barriers and enablers of adaptation, through 
representations of images and interpretations linked to SDGs.
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Study area and population

Neighbourhoods with local climate action groups were purposively selected from 
Rubaga and Kawempe Divisions of Kampala city, Uganda’s largest city and home to 
31 per cent of the country’s urban population, with 87 per cent living in informal 
dwellings. Rubaga and Kawempe Divisions border Kampala’s central business 
district in the western and northern parts of the city (Figure 2), with a population 
of 338,665 and 383,215 respectively (UBOS, 2019). The neighbourhoods selected 
from the divisions were Lubya and Kasubi-Kawaala in Rubaga, and Bwaise in 
Kawempe. No administrative boundaries were followed in the selection process, but 
rather the qualitative criteria were; housing conditions, economic activities, physical 
environment characteristics and presence of local climate action groups. All the 
neighbourhoods are low-lying areas under threat from both growth and expansion 
in settlements, and climate risks, mainly flooding that is associated with inappropriate 
housing establishments in wetland areas, the after-effects of excavating/opening up 
hills to erect buildings and an inadequate urban drainage system. The neighbourhoods 
are officially classified as a slum by Kampala Capital City Authority due to settlement 
in wetlands and non-compliance to municipal building standards, coupled with a 
housing mix of semi-permanent and permanent roof, wall and floor materials.

The neighbourhoods have deeply integrated informal economic activities that 
include food vending, selling of used car parts, operating commercial taxis and 
dealerships in charcoal, among others. Housing is also looked at as a source of 
economic livelihood to many through brokerage of rentals, alongside other types 
of work like carpentry and metalwork, but there are also white-collar jobs such as 
textile company supervisor, parking space manager, lawyer, bank manager, tobacco 
company manager, journalist and so on. The allocation of land use, investment in 
infrastructure, and preservation of open space across the neighbourhoods affects their 
environment and climate. According to Kwiringira et al (2016), although drainage 
and road conditions have improved over time, street lighting remains scant, most 

Figure 1: Schema of the visual ethnographic steps in co-framing risks and response options
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households do not have a piped water connection, formal solid waste collection is 
limited, a situation which worsened after the wasteslide disaster in August 2024 that 
precipitated the closure of landfill, and pit latrines dominate the sanitation system. 
A study by Richmond et al (2018) shows that pit latrines are unsafely emptied 
directly into the environment, discharging untreated sewage into natural waterways 
thereby polluting the city’s main source of clean drinking water. Without affordable 
on-site sanitation facilities emptying and treatment solutions, households in the 
neighbourhoods open their latrines during the rainy season to discharge faecal matter. 
Cholera outbreaks, such as the ones that occurred in 1997, 2007 and 2015, are one 
direct result of the fact that 48 per cent of Kampala’s residents rely on unimproved 
facilities for their sanitation (Lwasa and Owens, 2018; Twinomuhangi et al, 2021).

Contextual application of visual ethnography

The study employed a mixture of data collection methods that resonate with the 
broader approach of visual ethnography. Interviews and focus group discussions were 
held with ten co-researchers selected from local climate action groups. A joint learning 
workshop was used as an avenue for co-designing research questions and co-defining 
the roles to be taken on by academic researchers from Makerere University, Uganda 
and non-academic co-researchers from the groups during fieldwork activities. Further, 
a total of 23 interviews among purposively selected individuals across neighbourhoods 
were conducted to deepen engagement and bring to bear local climate narratives 
and actions within the context of SDGs. This was followed by participatory 
photomapping in the three neighbourhoods of Lubya, Bwaise and Kasubi-Kawaala. 
Transect walks by academic and non-academic study partners were undertaken in 
the neighbourhoods. Handheld cameras were used as the data collection tools for 

Figure 2: Map of Kampala City showing study area

Source: Urban Action Lab, Makerere University.
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creating a visual language that relates to local narratives on vulnerability and pathways 
to climate change adaptation. The photomapping also took on the identification of 
objects, signs, technologies and socio-economic activities that speak to local climate 
actions and challenges. However, in Kasubi Market in Kasubi-Kawaala a trailer for 
capturing voices of a 13-member focus group was preferred, due to the risk of being 
suspected as unscrupulous agents of law enforcement. But taking photographs was 
much more useful in capturing research moments and images that related to the 
narratives from interviews, and all the data, including the content of the images was 
co-validated in an after-field workshop.

Generally, photographs aided the documentation of visual representations of 
neighbourhood actions and build a local narrative of climate change action within 
the communities. The activities in Table 1 in the next section have demonstrated 
scalable adaptation and mitigation potential, through reuse of organic waste for cleaner 
energy briquettes, as opposed to woody biomass that often exerts pressure on the 
natural resource base in peri-urban and rural areas.

Table 1: Protocol for coding and analysis of image contents
Meta-fields Image code Location Scale of  

representation
SDG focus Climate norm City norm Validity 

marker

Sub-fields Location/
number

Bwaise/
Lubya/ 
Kasubi-
Kawaala

Neighbourhood/
city/city region

Single SDG/
multiple SDGs

Mitigation/
adaptation/
resilience

Inclusive-
ness/safety/
resilience

• Scope 1
• Scope 2
• Scope 3

Effect-modifiers Type of image 
(trailer, picture, map, 
symbol, drawing)

Image storyline Yes/No Yes/No

Source: Authors’ design of the protocol using an Excel spreadsheet, October 2018.

The iterative measurement of locally applicable Sustainable Development Goals

Thematic content analysis was used to make sense of the data obtained from both 
focus groups and individual interviews. This allowed the immediate grouping 
of responses to ultimately triangulate local narratives on climate action with the 
storylines and visual meanings drawn from the images. A protocol for selecting 
coding and analysis of the meanings derived from the images was developed. The 
protocol comprised meta-fields, sub-fields and effect-modifiers. Meta-fields are the 
overarching descriptive themes, whereas the sub-fields comprise of sub-themes under 
the meta-fields (Table 1). The effect-modifiers are priori variables set to bring out 
the differences in relationships between the meta-fields and sub-fields. 

The image code comprised two attributes: (1) the location where the image was 
taken; and (2) the number given to the image at the time of its entry into the protocol. 
The SDG focus was not restricted to SDGs 11 and 13; rather, the SDGs prioritised 
during the research co-design process, like SDG 7 on affordable and clean energy, 
SDG 1 on eliminating poverty, and SDG 3 on access to health and sanitation services 
for all. The validation marker for the images was based on the image storyline from 
the local community actors (captured during participatory photomapping) as well as 
the academic and societal viewpoints gathered during the co-design and after-field 
workshop. The attributes for the validity marker were mainstream and counter-
mainstream images. The mainstream images are those that interlink SDGs 11 and 
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13 indicators. Counter-mainstream images contradict the UN (United Nations) 
indicators for SDGs 11 and 13.

Visual content analysis was used to examine the images for their denotative content. 
This provided an overview of a domain of visual representation and an understanding 
of the connotative content of the images (how the objects portrayed relate to SDGs 
and what intrinsic meanings come to exist), in relation to the storylines from local 
community actors. Therefore, the selection of images for entry into the protocol was 
not devoid of the subjective notions constructed in the process, and no thorough 
attempt was made to systematically reduce biases associated with judging the content 
in the images. There were images accorded more than one theme or sub-theme, 
using narratives from interviews.

During entry, however, effort was made to avoid image overlaps, in the sense that 
images with similar content and storylines were not all included in the protocol, 
rather one such image was entered. The total number of images taken was 55 before 
selection and entry into the protocol and all these were pictures, thus excluding maps, 
symbols, technical drawings and trailers. But after subjecting them to bias control 
notions, the total number of images entered the protocol is n = 46 (Bwaise n = 14, 
Kasubi-Kawaala n = 24 and Lubya n = 8). This gave an entry outcome of 83.63 per 
cent of the images taken during participatory photomapping. The analysis of images 
provided descriptive statistics such as image location versus storyline, image code 
versus climate norm versus city norm.

Ultimately results from the protocol were triangulated with interview and focus 
group discussions that were used in the co-design process, of engaging local climate 
action groups on the local sensitivity of SDG indicators. This was initiated by 
establishing partnerships between individual researchers from Makerere University, 
Uganda, and Kasubi Local Community Development Association (KALOCODE). 
Through a recursive process of co-defining the roles that would characterise the 
partnership, both academics and non-academics took on non-traditional research 
responsibilities that included: coordinators, penholders, intermediaries and 
photographers. The four academics from Makerere University (a sociologist and 
three urban geographers) leaned towards being intermediaries and penholders. The 
intermediary role involved acknowledging each actor’s viewpoint through functional 
participation, continuous promotion of openness and deliberation on SDGs. The 
role of penholders pertained to documenting the outcomes of co-framing research 
questions, selection of study sites and the local interpretations of vulnerability and 
adaptation to climate change. The four representatives from KALOCODE co-
ordinated the process of establishing contacts with community groups to elicit the 
different perceptions of climate change and linking them to the joint learning process 
on vulnerability and adaptation at local scale. Given the possibility for anyone in 
the city to take, edit and share photographs, as well as to attract attention, and to 
stimulate debate among local community groups, it was agreed to share the role of 
photography among the academic and non-academic researchers.

Urban-leaning indicators for SDGs 11 and 13 were identified based on the 
UN SDG framework (Table 2). Using the urban-leaning indicator framework for 
the two SDGs, questions were put to local community groups by the academics. 
These were: (1) which SDG indicators relate directly to sustainable climate action 
in cities? (2) what are the linkages between these SDG indicators? and (3) how are 
these indicators interpreted and connected to initiatives on climate change in your 
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neighbourhood? Feedback from the groups was that the questions could not attract 
deeper engagement with societal viewpoints but elicit generalist perspectives that 
are not characteristic of local contextual dynamics. The contestation was that local 
community actors, even with guidance from the academics, could not easily relate 
the questions to their general sense of precariousness, regarding work, energy, water, 
health and housing in the city. Notwithstanding the sentiments that the future might 
not be any better than the present, research partners with their neon sticky notes 
and flip charts gave narratives on what it means to live and work sustainably in the 
city and its connection to climate action.

Results

Exploratory framings of risks and local response options

The exploratory framing of risks with potential alignment to SDGs 11 and 13 
indicators, included water and air contamination, flood-prone residential units, and 
food markets, which topped the local community actors’ perspectives on the most 
adverse climate impacts, and significantly associated with safe and inclusive cities. 

Table 2: Key urban-leaning indicators for SDGs 11 and 13
SDG 11: Sustainable Cities and Communities:

Indicator 11.1.1: Proportion of urban population living in slums, informal settlements or inad-
equate housing

Indicator 11.2.1: Proportion of population that has convenient access to public transport, by 
sex, age and persons with disabilities

Indicator 11.3.1: Ratio of land consumption rate to population growth rate

Indicator 11.3.2: Proportion of cities with a direct participation structure of civil society in 
urban planning and management that operate regularly and democratically

Indicator 11.6.1: Proportion of urban solid waste regularly collected and with adequate final 
discharge out of total urban solid waste generated, by cities

Indicator 11.6.2: Annual mean levels of fine particulate matter (such as PM2.5 and PM10) in 
cities (population weighted)

Indicator 11.7.1: Average share of the built-up area of cities that is open space for public use 
for all, by sex, age and persons with disabilities

Indicator 11.a.1: Proportion of population living in cities that implement urban and regional 
development plans integrating population projections and resource needs, by size of city

Indicator 11.c.1: Proportion of financial support to the least developed countries that is 
allocated to the construction and retrofitting of sustainable, resilient and resource efficient 
buildings utilising local materials

SDG 13: Climate Action:

Indicator 13.1.1: Number of countries with national and local disaster risk reduction strategies

Indicator 13.3.1: Number of countries that have integrated mitigation, adaptation, impact 
reduction and early warning into primary, secondary and tertiary curricula

Indicator 13.a.1: Mobilised number of US dollars per year starting in 2020 accountable 
towards the $100 billion commitment

Indicator 13.b.1: Number of least developed countries and small island developing states 
that are receiving specialised support, and amount of support, including finance, tech-
nology and capacity-building, for mechanisms for raising capacities for effective climate 
change–related planning and management, including focusing on women, youth and local 
and marginalised communities

Source: Authors’ review of online sources from the Sustainable Development Knowledge Platform, 21 July 2018.
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Infrastructure (including roads, markets, electricity poles, schools and health service 
centres susceptible to the impacts of flooding, due to increased surface run-off 
worsened by a deficient drainage system, excavation of slopes and destruction of 
green corridors, to open plots for residential and commercial use), was among the 
concerns raised by the local community actors in relation to policy and scientific 
framing of sustainable cities under SDGs 11 and 13.

Though floods do not generally have a very long duration – normally lasting from 
several hours to at most two days – they do, on one hand, cause major disruptions 
in transport and can lead to the spread of malaria and cholera while, on the other 
hand, the urban poor whose choice of where to live is driven by a series of trade-offs 
between what is affordable, proximity to income-earning opportunities as well as 
social networks and kinship ties may not move out of hazard-prone areas. The local 
response options to flooding and the resultant disease outbreaks, like cholera and 
malaria, were associated with sleeping under mosquito nets, spraying with insecticides, 
draining stagnant water, cleaning latrines regularly, composting pit latrines using 
smoked banana leaves and ash during rainy seasons, filling compounds and housing 
floors with soil to raise ground levels to prevent water from draining inside, placing 
valuables above the floor, digging trenches around the house, desilting drainage 
channels, raising embankments along the drainage channels, raising latrine sludge 
chambers and suspending houses on stilts, among others.

Due to the overlapping nature between challenges and opportunities associated with 
residency in flood-prone areas, low-income city dwellers can choose two adaptation 
measures: (1) temporary relocation (this is largely voluntary, within and outside the 
settlements); and (2) permanent relocation (both voluntary and involuntary, within 
and outside the settlement). Temporary relocation can be seen as a coping response 
to the emergency since people often return to their homes immediately after the 
waters recede. Since floods occur frequently, populations have become used to 
tackling the consequence by seeking temporary shelter in various places. Residents 
relocate temporarily during flood events within their settlements, either to a friend 
or relative whose place is less prone to flooding or where the water does not enter 
the house, according to a study by Kisembo (2018).

While some narratives from local community actors aligned with UN SDG 
indicators such as the proportion of the urban population living in slums, informal 
settlements or inadequate housing, the diverse community perspectives on safety, 
inclusivity and climate adaptation in the city diverged from the SDG framework. 
These perspectives were classified as counter-mainstream as illustrated in Table 3. The 
value of the co-framing approach depicted in Table 3 lies in its context sensitivity and 
iterative flexibility to articulate between internationally agreed SDG measurements 
and distinctive local narratives on navigating the combined threats of precarity in the 
city and climate change. Local community narratives also indicated the intricate nature 
of interactions between socio-economic and natural urban components, especially 
regarding the way in which risk is perceived.

The lesson to focus on, however, is that while it is important to understand the local 
context of each prioritised SDG, the potential for replicating the practice in other 
contexts should pay attention to certain elements. The research questions continued 
to change as perceptions emerged from and within the fluid process of consensus-
building on what should be taken as framings for incorporating different ideas on 
risk and response into a single indicator. The outcome was frame accommodation, 
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Table 3: Counter-mainstream practices from local climate groups in Kampala
SDG Key SDG issue/norm Locally appropriate indicators

SDG 1 (No poverty)*** Safety, access,  
affordability, switching  
of fuels, inclusiveness

• �Number of water service points in  
the neighbourhood

• Level and source of household income
• �Available range of alternative  

house rentals
• Tenure status
• �Nature of employment and income-

generating activities

SDG 2 (End hunger, 
achieve food security)**

Nutrition, hygiene, 
access, affordability

• Number of meals per day
• �Type of food most consumed  

by household
• Meal preparation time
• �Price of energy requirements for  

meal preparation

SDG 3  
(Ensure healthy lives)**

Convenience, availability, 
safety, access

• �Proximity to healthcare by household
• Type of diet taken per household
• �Money spent on medicines  

per household

SDG 7  
(Sustainable Energy)***

Cleanliness, access, 
affordability, sustainability

• Quantity and type of energy used
• Access to alternative cooking energy
• �Price per type of cooking and  

lighting energy
• Energy mix per household
• �Adjustment practices used to manage 

energy shocks
• Health effects of a given type of energy

SDG 11  
(Sustainable Cities  
and Communities)***

Safety, hygiene,  
low emissions,  
inclusiveness, resilience

• �Number of users for each municipal 
service (water, health, education extra)

• �Reduction in health risks
• Level of greenhouse gas emission
• �Number iron sheets required for roofing 

a decent home
• Land tenure status
• �Reduced risk of relocation due  

to floods
• �Common property services by  

neighbourhood (quarries, wells,  
waste dumpsites)

SDG 12  
(Responsible consump-
tion and production)**

Usage of space and 
natural assets

• �Types and number of natural assets  
in neighbourhood (springs, stone  
quarries, trees)

SDG 13  
(Climate Action)**

Weather conditions (tem-
perature and rainfall), 
seasonal variations

• Changes in rainfall and temperature
• Coldness or hotness of day or month

Note: *** = high priority; ** = medium priority; * = low priority SDG.

Source: Authors’ aggregation of feedback from the joint learning workshop, 20 August 2018.

where a single indicator for SDG 11 or 13 accommodated the different elements 
of perceived or experienced risks with corresponding local response options. This 
invited different local community actors to the process of interconnecting expert and 
societal elements within the global indicators for SDGs 11 and 13.

The key contradiction found was that, whereas the SDG 11 measurements look to 
a reduction in the proportion of urban population living in slums, the images taken 
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reflected a mix of semi-permanent and permanent roof, wall and floor materials, 
with local climate action groups arguing that the measure for decent housing should 
focus on number of iron sheets needed, affordability of materials required, public 
service delivery points (water, health and electricity in the neighbourhood) and land 
tenure status. This implies that SDGs should speak to repurposing or working with 
informality instead of illegalising it, as a case in many contemporary city planning 
regimes. Indeed, Arfvidsson et al (2018) stress the critical and yet often overlooked 
role of informality in urban development, particularly in developing countries, 
and thus call for clear definitions and robust metrics to assess informal sectors to 
enable their integration into urban policies. SDGs inadequately address informality, 
lacking specific targets and excluding informal actors from decision making, which 
in turn perpetuates marginalisation. The ambition for informal sector integration 
can be achieved through tracking progress towards public service delivery to urban 
informal settlements and tapping into the opportunities for cross-scaling nature 
and technology-based solutions to climate change that stem from local innovations 
alongside municipal interventions.

Intersectional framings of risks and response options

Beyond the global indicators for SDGs 11 and 13, images and dialogue with 
the local community representatives revealed interactional framings on poverty 
(SDG 1), energy price shocks (SDG 7), SDG 3 (ensuring healthy lives), SDG 9 
(build resilient infrastructure, promote inclusive and sustainable industrialisation 
and foster innovation) and SDG 12 (responsible consumption and production). 
Energy price shocks associated with reliance on charcoal and hydropower are a risk 
not directly linked to SDG 13 indicators. Of particular interest was local response 
options to energy poverty as an intersectional framing of risk. Such response options 
include self-generation (use of generators, biogas and solar panels), improved energy 
technologies (energy-saving bulbs and cooking-stoves), adjustments in energy-use 
practices (abandoning boiling of water and foregoing hot water baths), adjustments in 
sleeping schedules, abandoning foods that require long hours of preparation alongside 
illegal connection/theft and tapping of public electricity (Buyana et al, 2019).

The other dominant local response option found to energy poverty was innovative 
technologies that seek to balance the need for energy with reduced air pollution 
for better urban health, through organic and inorganic waste reuse and recycling 
(Figure 3). This involves recovering reusable and recyclable items from the waste 
stream including: polythene bags for growing mushrooms; banana, cassava and sweet 
potato peelings and cow dung for compost production and generation of biogas 
energy; plastic bottles for refilling with juice and drinking water; carbonised char 
and ash for backyard gardening and urban agriculture; newspapers for making egg 
trays; tins and mineral water bottles for making shoe soles; bottle straws for knitting 
baskets; charcoal and sawdust for reducing odour from latrines; oily milk packages 
used as fuel for cooking; and discarded cardboard serving as walls and roofs of houses 
for a cool indoor climate in times of excessive heat.

The most common waste innovation marketed by local community groups was 
garbage briquettes as an alternative cooking fuel to reduce indoor air pollution and 
respiratory illnesses. The briquettes are created when banana peels and other organic 
materials are dried and combusted into a large metallic bin (burnt under extremely 
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high heat, with limited exposure to oxygen) to perhaps create powdered carbonised 
materials made from garbage instead of trees. The carbonised char is then crushed 
and mixed with clay and cassava flour (as a binder) and rolled into different shapes 
(commonly  balls and cylinders) to create briquettes that are used as an alternate to 
charcoal and firewood. One actor from Kasubi Community Development Association 
(KACODA) reported that 10 kg of sawdust are mixed with four bottles of mushroom 
seeds together with 20 litres of water and rice husks which are then stirred, cooked 
and left to decompose for six months, to create fertilisers. The resulting volume of 
decomposed material can allow the farmer to set up 60 mushroom gardens, each 
measuring four by four metres. These gardens could generate a daily income of 
approximately US$15. It was noted that this innovation is a sociotechnological 
transfer from India, and the yields from this kind of intervention provide curative 
medicines for heart disease. This provides an insight into how the waste economy can 
contribute to harnessing the health co-benefits of energy efficiency. Other images 
depicted inspiring cases on urban agriculture and forestry that transcend local climate 
change responses to poverty alleviation (SDG 1).

Urban-leaning UN indicators for SDGs 11 and 13 (Table 2) were used as 
the reference point for co-validating whether the images were exploratory or 
intersectional framings. Overall, 26 per cent of the images spoke to SDG 11 and 
13 indicators with some degree of ambiguity, compared to 46 per cent that were 
construed as intersectional framings, meaning that their content was reflected in the 
urban-leading indicators across different SDGs (Table 4).

The intersectional framings were not only mapped using the indicators but also the 
norms that define the interpretations at local and global scales (Figure 4). Within the 
SDGs, meanings, representations, overlaps and linkages among the norms were generated. 
The norms that the study took on were inclusivity, safety and resilience (SDG 11); and 
mitigation, adaptation and resilience (SDG 13). The challenges and actions visualised from 
the images were 100 per cent of the total regarding inclusiveness in the city, compared to 
41 per cent on safety and 33 per cent on resilience (Figure 4). With respect to SDG 13 
norms, 24 per cent spoke to mitigation compared to 43 per cent on adaptation and 
30 per cent on resilience, across all the three neighbourhoods (Figure 4).

For what concerns safe cities, the main perspective was energy technologies for 
averting health-related risks and treatment of waste as resources to reduce danger to 

Figure 3: Image of briquette-making machine (left) and solar dryer in proximity of a 
small banana garden (right)

Source: Image code K2 from the participatory photomapping, October 2018.
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public health, coupled with municipal interventions for the mitigation of flood risk. 
The inclusive cities narrative took on urban inequality dimensions, with a view to 
creating possibilities for equal access to decent housing, secure land tenure and alternative 
cooking energy either by or beyond the purview of municipal authorities. Resilient 
cities, the less-understood SDG norm among local community groups, elaborates on 
how neighbourhood dwellers build back and repair their homes and businesses after 
flood episodes through social networks and solidarity that institute mechanisms for 
alternative technologies, such as the Gulper, a pit latrine-emptying service used before 
and after the rains. The deep and contextual engagement on the local interpretations 
of SDG norms provided the ground for demonstrating the many interlinkages between 
urbanisation and climate action, and why SDGs are an ‘indivisible whole’.

Discussion

This study reveals that visual ethnography can enhance the ability of actors at local 
scale to express their climate challenges and scalable solutions in cities. As our 
findings depict, visual ethnography brought to bear the voices of those directly 
affected by floods, to validate and align their local experiences to the classification 

Table 4: Validation of images against UN indicators for SDGs
Image location Mainstream images (%) Counter-mainstream images (%)

Bwaise 29 50

Kasubi-Kawaala 25 42

Lubya 25 50

All neighbourhoods 26 46

Figure 4: Image representation of SDG climate and city norms
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and contextualisation of SDG indicators and norms, and the required policy 
actions at municipal level. The results of this study show that climate extremes can 
be visualised in ways that are sensitive to local perceptions of risks, but without 
diluting the discourse on synthesising, downscaling and visualising climate change 
scenarios using scientific methods (Shaw et al, 2009). The study approach enabled 
vulnerable communities to get an opportunity to imagine different adaptation 
futures, building from their own innovations. We therefore argue that the lived 
experiences of local communities can be an important source of information on 
not only stressors identified and prioritised by local community residents, but 
also a climate solutions imagery that contains positive adaptation stories with 
opportunities for extending scientific inquiry and stakeholder engagement on 
the needed policy responses.

Although the research was unable to interrogate the subjective notions constructed 
in the process, community-led provision of relevant climate information, through 
images and storylines has a valuable part to play in integrating science, policy and 
societal interpretations of SDGs. However, some scholars, like Creutzig et al (2019), 
contend that it is prudent and timely to review critically the current landscape of 
climate information service provision, with the purpose of formulating flexible 
and meaningful strategies for expanding, integrating and advancing the role of 
actors outside climate science communities in cities. Potential avenues could imply 
exploring the potential of visual ethnography in minimising researcher subjectivities 
in framing of risks and response options. This is because it enables researchers to 
co-frame priority risks and feasible responses with practitioners across the aisle when 
coding or classifying their narratives in the process. The transdisciplinary potential 
of visual ethnography permits interactional framing of converse stakeholder views 
come through on the discourse about confronting global challenges like climate 
change and urbanisation.

Conclusion

Overall, visual ethnography can be used to mediate discourse on the integrated 
nature of SDGs, while discerning the (dis)connections between local and global 
measurements of sustainable climate action in cities. Different from most existing 
studies that treat visualisation of climate trends from a quantitative point of view, our 
article uses visual ethnography to elicit the different local perceptions and actions 
on climate change, while linking the findings to the joint learning processes of 
interrogating universality and constellations among SDG 11 and SDG 13 indicators. 
The locally contextualised nature of climate impacts and urgency for local action 
require prioritisation of a plethora of non-conventional data-based approaches to 
document everyday realities, experiences and lessons on local climate adaptation 
to inform programming, scaling, replicability and comparability of local climate 
risks and response options for sustainability and transformation endeavours at 
multiple scales.
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