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Abstract

Inclusive, co-created strategies are crucial for climate adaptation in vulnerable communities, as they
empower local stakeholders to actively participate in decision-making, tailoring responses to specific needs.
However, tools that facilitate this collaborative approach are scarce and often inaccessible to
under-resourced groups. This article introduces help Them help Themselves (hThT), a web-based tool
designed for transformative community-based climate change adaptation (TCbA), which enhances
co-creation in adaptation planning. Derived through a combined literature review and key informant
interviews, hThT integrates local climate data to offer community-specific, actionable adaptation
recommendations. A novel voting feature within the tool allows community members to evaluate proposed
measures directly via mobile devices, ensuring broader participation—particularly among women and
marginalised groups, who are often restricted by socio-cultural norms and existing power relations. Further,
hThT incorporates a reflexive questionnaire that supports facilitators in maintaining inclusive, transparent,
and accountable adaptation processes, offering a structured approach to co-creation. Serving as a boundary
object, hThT enables shared understanding and collaborative decision-making across diverse groups, bridging
governance gaps that commonly impede adaptive planning. Leveraging advances in ICT, hThT aims to
enhance the accessibility and usability of climate information, fostering representative decision-making in
adaptation planning. By embedding hThT into broader adaptation frameworks, these efforts become more
effective and scalable across varied communities, offering a realistic, participatory model for adapting to the
uncertainties of climate change.
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1. Introduction

Transformative community-based climate change adaptation (TCbA) is a proactive, co-created approach that
empowers under-resourced communities and marginalised groups to adapt to climate change by addressing
the root causes that make them more vulnerable than others (Nath, 2024). It leverages the potential of
strategic, collective action to address structural inequalities (Ensor et al., 2018). TCbA focuses on
communities such as residents of informal settlements in the Global South and shrinking cities in the Global
North, who often lack government support due to limited resources, political will, or conflicting priorities.
TCbA builds on the established and practiced concept of community-based adaptation (CbA; see Dodman &
Mitlin, 2013; Hug & Reid, 2007; Rashid & Khan, 2013; Roy, 2018; Shammin et al., 2021) and emphasises the
need to reframe adaptation decision-making by centring it around those most affected, enabling them to
actively shape their own strategies along with government and private actors (Nath, 2024). In essence, TCbA
aims to facilitate co-created adaptation plans through collective decision-making, ensuring representative
participation of all affected groups.

However, in practice, collective decision-making, representative participation, and co-creation face
numerous challenges. Historically, decision-making power has been concentrated in the hands of a few,
entangled in administrative bureaucracy and information gatekeeping. Gender norms restricting women's
mobility often result in their exclusion from collective decision-making processes (Karim & Thiel, 2017).
Co-creation, where affected communities and public and private actors collaborate to solve issues like
climate adaptation by sharing knowledge and resources (Hofstad et al., 2022), struggles with the challenge
of achieving a common understanding and agreement on solutions. Therefore, reframing adaptation
decision-making requires interventions that enhance collective decision-making, encourage participation,
and foster co-creation. Systemic interventions are needed, particularly by targeting leverage points (Abson
et al., 2017). Nath (2024) identified three such leverage points for mobilising TCbA, recognising “changing
the structure of information flow” as the most accessible, driven by advances in digitalisation and ICTs.
Emerging strategies include the use of web-based digital tools like adaptation option platforms and
smartphone apps that enable civic engagement (Karali & Mattern, 2017; Palutikof, Street, et al., 2019b;
Street et al., 2019). However, reviews of existing adaptation web-tools (Brzoska et al., 2022; Cavan et al.,
2021; Palutikof, Street, et al., 2019b; Shabajee et al., 2014, etc.) show that most are narrowly focused,
user-unfriendly, or require specialized expertise. Additionally, these tools primarily provide information on
climate change impacts and adaptation without explicitly facilitating participation or consensus-building.
In addition, their limited visibility on common search engines like Google or app platforms like Play Store and
Apple Store further restricts their usage and the dissemination of their benefits to local communities,
particularly those with already limited access to resources such as information, finances, human capital, or
government support.

This article proposes a toolkit consisting of a reflexive questionnaire and a web-based decision-support
tool: Help Them help Themselves (hThT). Accessible via web browser, mobile app, or as a plugin for
existing civic engagement apps, hThT collects local climate data, translates it into actionable insights,
and provides tailored adaptation recommendations. These recommendations are based on biophysical
simulations of the measures on the built environment and cost-benefit analyses for the affected community,
offering a common reference for decision-making. Therefore, acting as a boundary object (Star & Griesemer,
1989), hThT facilitates consensus-building among stakeholders—community members, community-based
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organizations (CBOs), NGOs/NPQOs, municipal officers, and funding agencies. It also proposes a feature
novel to adaptation facilitation tools: Each household can access information and vote on adaptation
measures via mobile phone, increasing representative participation, which is often limited by power relations
and socio-cultural norms (Nath, 2022; Regmi et al., 2016; Reid et al., 2009). Additionally, hThT integrates a
reflexive questionnaire (Nath, 2024) to assist facilitators in ensuring an inclusive, transparent, and
accountable adaptation process.

The next sections discuss the concept behind hThT, its development process, policy, the governance
environment required for the uptake of hThT, and other digital tools that facilitate co-created adaptation.

2. hThT: Using Information as a Resource to Empower Under-Resourced Communities

The current structure of information flow in climate adaptation positions researchers and scientists as the
extractors and interpreters of climate data (i.e., the producers, as defined by Lemos et al., 2012). This high-level
data is often translated into information and knowledge accessible mostly to experts in adaptation, mitigation,
policy, and development agencies. However, information becomes truly usable only when deployed by users
in decision-making processes (Lemos et al., 2012, p. 791). Moreover, the data and knowledge produced often
cover larger spatial and longer temporal scales that are useful for local action (see, e.g., Wetzel & Mis, 2022).
Adaptation actions are context- and place-specific, affecting specific sets of stakeholders and thus, requiring
a knowledge base tailored to local settings (Few et al., 2007).

As a result, despite the apparent abundance of climate information, locally relevant, comprehensible data for
non-experts remain scarce. This has been a recurrent barrier to adaptation (Archie et al., 2014; Nath, 2022).
On the other hand, advances in digitalisation and access to ICT offer significant potential for general internet
users, whether via computers or smartphones, to access vast amounts of information on climate change, its
impacts, and possible solutions (Zulkafli et al., 2017). However, to fully harness this information, users must
possess “information fluency”—the ability to understand and leverage technology for optimal outcomes (Park,
2017). Itis argued that hThT can enable this information fluency by distilling relevant climate information into
actionable insights for community members. This is an essential step towards democratisation of information,
promoting the inclusion of marginalised groups in selecting problems and their solutions (Buytaert et al., 2014).

Further, in the context of climate adaptation planning, decision-making power has historically been
top-down, with central or state governing bodies and funding agencies, often from industrialised nations,
holding the power. Meanwhile, those who contributed the least to, and are most affected by, climate
change— under-resourced and marginalised groups in emerging countries—often have no voice in this
adaptation planning. This imbalance between adaptation decision-makers and beneficiaries frequently
results in maladaptation (Schipper, 2020). However, it is argued that meaningful participation can be both a
means to address this imbalance and an end, enabling beneficiaries to take a more active role in the process.
This can be achieved through greater access to and understanding of adaptation information (Sheppard
et al., 2015), facilitated by digital technology (Tappert et al., 2024; United Nations, 2023). Digital information
technology, as a boundary object, can be used to break knowledge barriers and facilitate mutual learning in a
polycontextual environment, while creating new practice knowledge (Forgues et al., 2010). The internet, as
an open and decentralised technology, provides opportunities to create and deliver knowledge through
web-based support for users with diverse needs across scales (Zulkafli et al., 2017).
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The proposed web tool, hThT, seeks to empower under-resourced communities by using information as a
resource to enable informed decisions on adaptation planning and implementation, while also developing their
political capabilities. The capacity to access information shifts power from the powerful to the powerless (Park,
2017, p. 166), making it a crucial skill for reframing decision-making processes. Political capabilities here refer
to the “political power to shape adaptation decisions” and pursue transformative outcomes, or at the very
least, apply enough political pressure to challenge unjust decision-making processes (Holland, 2017, p. 397).
One way to exert such power is through co-creating shared systems of learning by doing, which can be putinto
practice (Giddens, 1984; Newell & Proust, 2017, as cited in Colloff et al., 2021, p. 164). hThT aims to provide
this system via a web-tool that both informs users about adaptation measures and facilitates decision-making
through mobile-based voting. This is combined with the reflexive questionnaire (Nath, 2024) to ensure an
equitable decision-making process from inception to implementation.

hThT focuses on facilitating the continuous process of adaptation, not just the outcome, since as climate
change progresses, more unknown than known consequences will emerge (Schipper, 2020). Therefore, hThT
doesn’'t aim to provide only one-off solutions but to facilitate communities in preparing for these
uncertainties by developing their capacities to self-organise and use relevant climate information to adapt.
This also informs hThT’s definition of successful adaptation, which is not about determining when a
community is considered adapted but about ensuring the development of adaptive capacity within the
community. This is achievable only when the community is equipped with the necessary tools to adapt to
evolving conditions, relying on key skills such as digital and information literacy, self-organisation, and the
ability to assert political agency. This also includes continuous and deliberate efforts to address structural
issues. The hThT reflexive questionnaire aims to facilitate these deliberate efforts through a list of diagnostic
questions for each step of the adaptation process that ensures all relevant actors and stakeholders are
cognisant of the need to create an inclusive strategy that respects the needs of all groups (Nath, 2024).
Figure 1 shows the use of the hThT tool set along a typical (T)CbA process.

The characteristics of the web-tool are based on a two-step methodology (see Figure 2): a literature scan of
existing digital and web-based adaptation tools aimed at non-experts, and insights gathered through
interviews with key informants.

2.1. Characteristics Derived From Literature

The following are key insights from relevant literature on decision-support frameworks (e.g., Denzer et al.,
2011; Leitch et al., 2019; Palutikof, Leitch, et al., 2019; Street et al., 2019; Zulkafli et al., 2017) and digital tools
(e.g., Brzoska et al., 2022; Cavan et al., 2021; Deas, 2015; Fisher et al., 2018; Palutikof, Street, et al., 20193,
2019b; Shabajee et al., 2014), especially those facilitating adaptation decisions, to inform the development
of hThT:

1. Socio-cultural context: Tools must consider the socio-cultural context of their end users, including
capabilities, time, and resources, to ensure accessibility and effectiveness (Palutikof, Street, et al.,
2019a). Socio-cultural norms may influence tool adoption, and tool design should be mindful of
potential barriers for specific groups, such as gender-based constraints, “accounting for its historical
embeddedness in social practice” (Wolfram & Vogel, 2012, p. 326). Understanding the perspective of
the targeted end-users and contextualising information provided based on the socio-cultural context
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CbA process steps (CARE, 2010) Use of the Reflexive Questionnaire Use of hThT along the (T)CbA process
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2 2 Analyse climate context
=
g
& » Which social groups are most vulnerable? Who has access &
S 3 Assess vulnerability control over common resources?
S
o . . . o . Input on policies and
4 Assess multi-level policy and Which are the key institutions? What are the relevant policies available subsidies that can
national framework & plans? influence adaptation
measures selection
5  Assess strenghts What are the existing coping measures?
Are the voices of the most vulnerable & marginalised heard? How
6 Plan participation is equitable participation of wome ensured?

Input on which kind of
adaptation measures to be
selected for simulation

What are the community adaption/development priorities? Who

7  Define project scope is financing?

8  Define evaluation criteria What are the community decided goals across spatial & temporal

scales?

oo
£
= X Are there any potential harms to different social groups within Output as an assessment h JD
K] 9  ldentify trade-offs the community? matrix identifying benefits, —@
a . co-beneftis, cost analyses . t)

10 Estimate outcomes What are the expected results realistically achievable?

11 Identif ity/ What community/institutional capacities are required? What are

entity capacity/resources the human/information/knowledge/financial resources required?
required
12 Decid Is the final decision-making process transparent & participatory? Individual voting through
ecide the web-tool

13 Plan implementation What are the monthly/annual goals?
S
E What are the roles & responsibilities of each actor & stakeholder?
5 14 Ensure effective partnership How is accountability maintained between all stakeholders?
e
% Web-tool to be extended to h 1’ ;
= Which capacity development requirements need to be prioritised facilitate Implemenation = 12/

15 Develop capacity of actors and acted on? and M&E @ U

Do the community & partners have the necessary capacity to

16 Establish M&E monitor & evaluate? What are the evaluation criteria?
w
%
>

What are the criteria to adjust the project approach in case of

17 Emergency preparedness an emergency?

Figure 1. Using hThT web-app and reflexive questionnaire along the (T)CbA adaptation process. Note: The
use of hThT in the implementation and M&E phase is envisioned and not described in this article. Sources:
Reflexive questionnaire adapted from Nath (2022, 2024); (T)CbA cycle adapted from CARE (2010).

of the tool is crucial for both implementation and evaluation of impact (Brzoska et al., 2022; Street
et al., 2019).

2. Defined spatial and temporal scale: Tools must be tailored to the appropriate scale for action-takers (e.g.,
individual or community), providing micro-level or neighbourhood-specific information (Brzoska et al.,
2022; Palutikof, Leitch, et al., 2019). Adaptation measures should be implementable at the relevant scale,
and the tool should address local knowledge, trade-offs, and varying granularity of information and
expertise(Fisher et al., 2018).

3. Ease of use and actionable outputs: For non-expert users, it is helpful to have comprehensive outputs
and actionable information that resonates with their needs (Deas, 2015), especially monetary values, in
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Sec 3, Fig 3

N4
[ Develop information flow

within the tool

Figure 2. hThT web-tool development process. Notes: Various phases of development are represented in this
process; this article is limited to the first part of phase 3—user-testing/prototyping.

order to convince funders (Brzoska et al., 2022), and gather consensus among the local action-takers.
Tools requiring minimal input data and offering easy navigation increase usability (Brzoska et al., 2022;
Cavan et al.,, 2021; Deas, 2015; Wetzel & Mas, 2022). This should be complemented with simple
language and user-friendly interfaces (HaBe & Kind, 2019; Palutikof, Street, et al., 2019b).

4. Multiplicity and flexibility of use: Tools should define clear user groups (Cavan et al., 2021; Denzer et al.,
2011) and be designed for diverse needs and decision-makers (Zulkafli et al., 2017), addressing climate
impact as one of many stressors (Lemos et al., 2012). Using open-source data, modular designs, and
the ability to update models help address the one-size-fits-all challenge (Brzoska et al., 2022; Palutikof,
Street, et al., 2019b).

5. Evaluate adaptation options and trade-offs: Tools must help users evaluate adaptation options, link
them to impacts, and assess trade-offs and co-benefits (Stratus Consulting Inc., 1999, as cited in Cavan
et al,, 2021).

6. Facilitate participation and consensus building: Tools should promote engagement and participation
(HaRe & Kind, 2019), particularly among marginalised groups within a community. This may require
strategies such as focused group discussions rather than open forums (Rosengren et al., 2020).
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7. Institutionalisation: Adaptation tools need rhetorical force—users must trust the information and
recognise its authority, which comes when the tool is institutionalised within policy and multi-level
decision-making (Deas, 2015). The credibility of the tool relies on expert validation and state
endorsement (Palutikof, Leitch, et al., 2019). Ownership by a recognised institution further strengthens
uptake; however, civic intimacy between citizens and the institute also influences uptake (Praharaj
etal,, 2017).

8. Inter-organisational application: For effective implementation and securing funding, the tool must
facilitate inter-organisational data exchange, such as between municipal departments (Wetzel &
Mas, 2022).

9. Integration in existing workflows: Tools are more likely to be adopted when they complement existing
knowledge and routines (Fisher et al., 2018). Information that adds value to current processes is more
usable and easier to integrate.

10. Maintenance and serviceability: Continuous guidance and support are crucial during both development
and application (Street et al., 2019). Identifying communities of practice and boundary organisations
helps users navigate the tool and avoid adoption barriers (Fisher et al., 2018; Kalafatis et al., 2015;
Palutikof, Street, et al., 2019a). Regular updates are necessary to maintain user trust.

2.2. Characteristics Derived From Key Informant Interviews

Building on the insights from the literature review, key informant interviews (Klls) were conducted to gather
user perspectives. The Kll approach allows researchers to understand how target communities—here, the
users of the web-tool hThT—experience and perceive the tool, providing insight into a broader range of end
uses and useful features (Cossham & Johanson, 2019). While a grounded co-creation process is argued for
developing web-tools due to the limited feasibility of the current research, a Kll approach is used for “practical
insider knowledge and are interviewed as surrogates for a wider circle of players” (Bogner et al., 2009, p. 2).

Interviewees were identified from potential user groups, including community members, researchers,
practitioners in CbA, NGOs/NPOs working with under-resourced communities, and government officials.

Community members were interviewed from a test case site in an informal settlement in South-West Delhi.
This was also accompanied by a survey of their neighbourhood-built environment in December 2023.
Two individuals, who chose to remain anonymous, shared their perceptions on the need for adaptation, their
experiences with government-managed mobile apps for citizen engagement (e.g., Swacchata-MoHUA, MCD
app), and their thoughts on integrating grievance redressal with adaptation planning in a web-tool.

Researchers and practitioners provided insights into the barriers they faced in implementing community-based
interventions, their experience with community participation, and their feedback on the potential usability
of a web-tool. Interviewees included Sushila Pandit, a researcher at the Global Challenges Doctoral Centre,
University of Kent, and Richard Taylor, Senior Research Fellow at the Stockholm Environment Institute, London.
Pandit has over a decade of experience in climate change through her work with national and international
organisations like CARE, Practical Action, and Mercy Corps. Taylor specialises in climate adaptation tools and
decision-making processes.
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In the NGO/NPO category, the director, Renu Khosla, and Barsha Poricha of the Delhi-based CURE were
interviewed. CURE works with informal and low-income urban communities to develop solutions that
integrate them into city development processes, including web-based applications for collecting and
integrating community data.

One practitioner, Preeti Prada Panigrahi, an urban social policy strategist who, at the time of the interview,
was leading the slum upgrading project JAGA Mission in Odisha, and a retired government official, Pradeep
Kumar Khandelwal of the East Delhi Municipal Corporation, also provided valuable insights.

Three key themes were identified to guide the interviews and analysis: Climate adaptation awareness in the
communities involved; participation in decision-making—whether present or absent and to what level; and
feedback on the envisioned web-tool. Interviews were conducted either in person or via video, lasting
between 45 and 60 minutes each. The interview guide can be found in the Supplementary File 1.

The following key requirements were extracted from the interviews:

1. Ownership and serviceability: To ensure widespread adoption and legitimacy, interviewees stressed that
the tool should be centrally owned by the government, allowing for cross-state and municipal use. This
echoes findings from the literature (points 8 and 10 in Section 2.1). Central ownership ensures long-term
reliability, updates, and support—balancing top-down control with bottom-up use.

2. Avoiding an “app graveyard”: While apps like the Swacchhata Platform (https://www.swachh.city) have
been successful, there is concern about creating an “app graveyard” of abandoned platforms. Panigrahi
suggested a modular approach, integrating climate services into existing civic engagement platforms to
avoid overwhelming users with competing apps.

3. Identifying champions: Considering the socio-cultural context of application, identifying community
champions—such as young people—was recommended for promoting tool uptake. These champions
could be trained to use the tool and then help raise awareness within their communities.

4. Orientation and sensitisation: To address digital literacy challenges, periodic workshops were
recommended. Trained champions could autonomously run these sessions. Additionally, the tool’s user
interface should remain simple and free of jargon to ensure accessibility.

2.3. Features of the hThT Web-Tool

Figure 3 presents a matrix linking requirements derived from the literature and Klls with the features of hThT,
assessed at varying confidence levels (low, medium, high). It illustrates how these features operationalise the
characteristics of TCbA. For instance, the proposed hThT architecture meets the requirement of “evaluating
options, trade-offs, and co-benefits” with high confidence, as it enables the collection and translation of
climate science into actionable insights, displayed in an assessment matrix of co-benefits and trade-offs
(see also Figure 5, screen (g)). By providing climate-informed decision support, it empowers communities,
granting them agency for adaptation action and fostering learning (TCbA characteristics 2 and 5; see
Figure 3). Additionally, simulating the effects of selected measures on local environments aids
consensus-building (TCbA characteristic 4). While rooted locally, science-backed decisions enhance
community voices across administrative levels, facilitating greater representation (TCbA characteristic 3).
Other requirements, such as “addressing socio-cultural context,” are collectively met with medium
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Figure 3. Features of hThT web-tool. Source: Nath (2024).

confidence. In addressing norms and power dynamics in decision-making, the tool introduces a
high-confidence, novel feature for voting on adaptation measures based on the assessment matrix, also
meeting the requirement of “facilitating participation and consensus building.” This feature, “usable from the
privacy of one’s home via smartphones or web-browsers,” further empowers community members (TCbA
characteristic 2) by enabling equitable participation in decision-making, regardless of gender or
socio-economic background.

As discussed in Section 2.1, some of these features build on the characteristics conceptualised and/or
implemented in tools like the one conceptualised by Brzoska et al. (2022), who emphasised the need to
include microclimatic simulations and develop a tool that can support non-scientific communities, such as
planners, but also private users. hThT also furthers the feature of modularity, designing for multiple uses and
enabling participation, as suggested by HalRe and Kind (2019), while updating the Klimalotse (climate
navigator) tool for use in public institutions and their decision-making processes. However, hThT
distinguishes itself from these and other existing tools, such as CoastAdapt (Leitch et al., 2019) or STAR
tools (Cavan et al., 2021), through its focus on being comprehensible and accessible to non-experts,
particularly private users, and by advancing the use of online voting to ensure representative and meaningful
participation. In addition, conceiving hThT both as a plug-in and a stand-alone tool is a novel feature.
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3. hThT Web-Tool: Information Architecture

The hThT web-tool has been envisioned as a co-created web-tool, i.e., while an institution may own or host the
tool to legitimise it (point 7 in Section 2.1), its development and evolution are deeply influenced by ongoing
input and contributions from the community it serves. Therefore, the proposed information architecture uses
an open design approach. An open design is defined as “the state of a design project where both the process
and the sources of its output are accessible and reusable by anyone for any purpose” (Boisseau et al., 2018,
p. 17). This approach also allows the design to be freely shared, collaborated on, or prototyped by communities
or individuals.

Its overall architecture comprises a front-end user interface and a set of back-end tools or analytical
modules, like data sets for location and 3D model data or adaptation measures; connected via a centralized
system for data storage, definition, and delivery (see Figure 4, point (a)). This architecture allows hThT to
have a modular development of solutions tailored to specific locations and adaptation challenges. Different
components can be modified to fit the adaptation needs of specific neighbourhoods (Figure 4, point (b)).
For instance, based on the climatic region and geographic location of the neighbourhood, issues like heat,
drought, or flooding can be added or removed, and the recommend adaptation measures updated. Similarly,
simulations and software can be adjusted based on the geophysical phenomenon and the level of detail
required for the task. Different software applications (like ENVI-Met, IDA-ICE, etc.) for varying relevance
and accuracy of 3D model development and subsequent simulation—for example, outdoor thermal comfort,
stormwater run-off analysis, indoor thermal comfort, etc.—can be easily plugged in and independently
developed. The modularity of these components also allows for updates with new information and as
adaptation science progresses. It is envisioned that with such a modular design based on the principles of
open design, the tool will be adopted by communities of practice, like researchers and practitioners working
on local adaptation, ensuring its maintenance over time.

Additionally, hThT can be integrated with other citizen engagement tools or used as a standalone web tool.
The granularity of information and its delivery method are flexible, catering to different user needs. More
detailed information, for example, simulation details, can be accessed by experts for verification and replication
(Figure 4, point (c)), while community decision-makers can choose to directly see actionable information, like
the assessment matrix (see Figure 5, screen (g)).

The tool is both demand- and feedback-driven, providing new information based on community-identified
needs. For example, communities can request the development of neighbourhood models for specific
adaptation measures (see Figure 4, point (a), and Figure 5, screen (c)). This flexibility allows hThT to expand
its geographic coverage as new neighbourhoods require assessment. Additionally, the front-end interface
and language can be customised for different user groups—whether residents of an informal settlement
(e.g., the test case in India) or a municipal officer in a small under-resourced municipality, for example, in
peri-urban Germany. To accommodate varying levels of digital literacy, the interface includes explanatory
visuals and audio input/output options, ensuring inclusivity in co-creating adaptation plans.

The front-end displays results in the form of assessment matrices, voting options, and visualisations
accessible via smartphones, laptops, or citizen engagement apps (see Figure 4, point (d)). The option for
e-voting minimises the influence of powerful community members, which often skews physical group voting
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results. E-voting also enables participation from groups who might otherwise be excluded due to
socio-economic norms, allowing them to vote from home.

3.1. Prototyping hThT in an Informal Settlement in Delhi, India

To evaluate the usability and comprehensibility of the tool, a mobile app prototype was developed using a
trial version of the web-based prototyping software Proto.io (https://proto.io). The user interface was
designed to be simple, requiring minimal input from users (see point 2 in Section 2.1), with information on
possible adaptation measures available in the local language and with audio output options at each step.
The prototype focused on heat adaptation, with the assessment matrix showing hypothetical values of
improvement in outdoor and indoor thermal comfort, and the cost per sq. ft. of applying this measure (see
Figure 5, screen (g)).

The prototype mobile app was shown to the community, who had been consulted as key informants during the
initial development. Their feedback was mixed. They found the user interface usable after an initial explanation,
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but they suggested integrating voice input, as many community members were non-readers and relied on
visuals and audio. The prototype only included voice output. However, when asked if they would use the
app if made available via smartphone app stores, the community responded: “Come back in a few weeks.
We can'’t think of these things when we have just received an eviction notice.” This reaction was not entirely
unexpected, as climate change is just one of many challenges the community faces and is often not their top
priority (Lemos et al., 2012; Reid et al., 2009, p. 13).

While there were precedents that suggested this eviction notice would not be acted on, the fear persists and
deprioritised adaptation concerns. Due to time constraints, the community was not consulted again, raising
important questions about the usability of such adaptation tools. Specifically, when can these tools
intervene in informal settlements? How do these contexts change? What policy and governance
environments are needed for the uptake of hThT and other adaptation tools? The next sections explore
these questions.

4. Points of Intervention: When and Where Is hThT Applicable?

The hThT tool set, including the web-tool and the reflexive questionnaire, was developed in response to the
need for a practical solution to mobilise TCbA. TCbA offers alternative pathways to address the
multidimensional challenges faced by under-resourced communities (Nath, 2024, p. 5). These challenges
vary depending on whether the community is resource-deprived, as in informal settlements, or
resource-scarce, as in shrinking cities.

To understand how hThT can facilitate adaptation in informal settlements, it is crucial to consider the typical
lifecycle of such settlements, which progresses from informal land occupation without basic services to
becoming a formal settlement recognised and supported by state authorities (Du Plessis et al., 2016).
Several steps are taken along this continuum, as outlined in Figure 6, which shows the common trajectory of
informal settlements in India (referred to as slums). hThT can intervene at two key stages. The first is after
the settlement has been officially recognised as a “slum” and as it continues to grow. During this phase, hThT
can be employed by the community, facilitated by NGOs and CBOs, to adapt to climate stressors, often by
securing essential services. For instance, securing a regular water supply, while a basic necessity, is crucial
for coping with heat. Similarly, green roofs can help harness rainwater and improve thermal comfort. hThT,
through its location-specific simulation of current and adapted conditions, along with cost-benefit analyses,
provides evidence to demand funding and support for implementing these measures. Most adaptation
measures at this stage will be limited to short-term, low-cost options due to the absence of tenure rights and
the ongoing threat of eviction. The second possible intervention point is to co-create a climate-resilient slum
upgrading plan, involving the community, state authorities, and public or private funding and implementing
agencies. This intervention is crucial, as most slum upgrading plans do not currently incorporate climate
resilience and tend to involve only tokenistic participation (Satterthwaite et al., 2020). By combining the
hThT questionnaire and web tool, the process allows for reflexive and inclusive participation and provides a
platform for individuals to vote on their preferred adaptation and upgrading measures. In resource-scarce
shrinking cities, depopulation and consequent economic decline have reduced municipal budgets and
capacities for climate adaptation. This often leads to a lack of urgency and political will to address
climate-induced stressors. Concurrently, there is a trend in European Union countries toward civil service
reform and decentralisation of public tasks. Citizens are increasingly expected to take on roles that were
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Figure 6. Typical intervention points in an informal settlement.

previously public services, and in turn, are more interested in being involved (Korthagen et al., 2018). This
creates an entry point for hThT to act as a transparent platform for co-creating adaptation strategies and
sharing responsibilities among citizens and private and public actors.

By providing tailored simulations of relevant adaptation measures, using locally specific climate data, hThT
enhances trust in the proposed solutions without adding capacity burdens. hThT can also provide
information on relevant funding policies to support the implementation of these measures. The lack of
updated information on which funding measures can be used for implementation and the lack of capacity to
identify viable solutions are two key issues raised by municipal officers in the German states of Saxony,
Saxony-Anhalt, and Thuringia (Hohle et al., 2022). Furthermore, hThT’s participatory framework,
user-friendly interface, and options for audio input, output, and multiple languages ensure that even those
with limited digital literacy can engage. This broadens participation, making decision-making more inclusive
and equitable.

However, these interventions for co-creating adaptation strategies can only succeed if complementary policy
and governance structures are in place, as discussed in the next section.

5. Required Environment for the Uptake of hThT

The uptake of hThT and other digital technologies for facilitating co-creation of adaptation planning and
implementation strategies relies first on public policies and governance structures, and secondly on public
awareness and readiness to participate in these processes. Coherence between climate policies and policies
on e-governance, devolution of power to the local level, digitalisation, participation (offline and digital), and
funding is crucial. Casiano Flores and Crompvoets (2020) emphasise the lack of coherence between various
governance elements that leads to policy failures. Gaps in policy integration lead to poor coordination
between institutions and involved actors across administrative levels, resulting in ineffective partnerships
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and unsustainable community-driven projects (Piggott-McKellar et al., 2019). Coherence (or the lack of it) is
among five key qualities of governance that can be assessed to determine whether the current governance
structure is supportive or restrictive of the uptake of hThT and other adaptation tools (Casiano Flores &
Crompvoets, 2020).

While most adaptation action occurs at the local level, policies are often discussed at the national and state
levels. For instance, a recent scholarly appraisal of climate adaptation policies and governance in India did
not mention any local-level adaptation planning (Pandey et al., 2024). Without a commitment to integrating
locally led adaptation planning into national policy, along with dedicated resources at the local level, funding
for adaptation will continue to support top-down, centralised activities that struggle to address the needs of
vulnerable communities (Remling & Veitayaki, 2016, as cited in Nath, 2022). This leads to a lack of reliable,
long-term financing needed to maintain tools like hThT, operating at the local level.

In India, existing policies on decentralisation, such as the 73rd Constitutional Amendment Act and state
finance commissions, along with the National e-Governance Plan (Ministry of Communications, 2006) and
National Policy on Information Technology (Ministry of Communications, 2012), theoretically provide a
strong foundation for hThT uptake. However, in practice, local governing bodies’ power remains “residual”
and depends heavily on political will (Mohapatra, 2012). A decade later, Mohapatra (2022) reports that the
devolution of functions and functionaries has not yet been fully implemented, leaving local self-governing
bodies financially dependent on state governments. Additionally, resources must be allocated for capacity
building at the local level. Based on observations from municipalities in East Germany, Tafel et al. (2024)
argue that without adequate resources, even municipalities with high awareness and motivation fail to
actualise adaptation. These capacities can range from human resources and knowledge of relevant funding
policies to integrating digital technologies, such as web-tools, into established workflows.

The uptake of hThT and similar tools facilitating community-based adaptation is also vulnerable to path
dependence, which may act as a barrier to institutional change by locking them into specific patterns of
thinking and decision-making. Such path dependence reduces their ability to adequately or meaningfully
respond to evolving problems like climate change and may make them reluctant to respond to the
emergence of new imperatives (Matthews et al., 2015).

On the other hand, public engagement also remains a challenge, despite growing awareness. In India, this is
particularly due to the stratified and complex socio-economic and political context, power imbalances, and
the inadequacy of decentralised governance structures. These factors complicate access to the information
needed for civic decision-making (Menon & Hartz-Karp, 2019). In urban areas, however, growing public
discontent with government decision-making has led to increased interest in community participation and
partnership in civic decision-making (Menon et al.,, 2021). Citizens have expressed a readiness for
partnerships, third-party facilitation, and support from civic advocacy groups (Menon et al., 2021). A similar
trend is observed in European countries, where citizens are increasingly eager to participate in
decision-making. However, challenges persist in this context as well. Participatory and e-participative
projects provide personal value for participants and enhance community capacity but often lack direct or
indirect political impact (Korthagen et al., 2018). For example, Swedish municipalities have noted a
disconnection between citizen participation and climate adaptation in policy documents, which can
discourage future civic involvement (Glaas et al., 2022).
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Civicinvolvement is also influenced by who owns e-engagement platforms and web-tools, with those assigned
prominent roles in local government being more widely used (Kumar et al., 2013). Civic intimacy also influences
the uptake of these tools and platforms. While abilities and digital skills are important influencers, citizens'’
awareness and interest play a larger role (Praharaj et al., 2017). Further, to create a supportive environment for
the uptake of hThT there must be clear pathways showing how local civic participation outcomes are translated
into policies at different levels. Mees et al. (2019) argue that the increased responsibilities placed on citizens
also affect government roles. While government involvement may not decrease, its role must evolve from a
regulatory and directive approach to one that is more collaborative and adaptive, enabling and supporting
community-led initiatives that are self-managed by citizens.

6. Conclusion and Outlook

This article proposed a toolkit to mobilise TCbA. The toolkit comprises a web-tool to facilitate co-creation of
adaptation strategies and a set of diagnostic questions designed to assist on-ground facilitators in being
reflexive about the socio-cultural context in which adaptation planning and implementation will take place.
The information architecture of the proposed web-tool, which follows an open-design approach, is
presented along with a smartphone app prototype. The web-tool, accessible by smartphones or computer
web browsers is designed to facilitate the co-creation of adaptation strategies by ensuring representative
and meaningful participation of community members of all genders, ages, and socio-economic backgrounds
in the decision-making process. It can be a stand-alone app or integrated into other citizen engagement apps.
Findings from Klls and existing literature highlight the critical need to embed the toolkit directly within the
TCbA process, ensuring it is contextualised rather than viewed as a universal solution. Effective adaptation
requires not only the provision of digital tools but also a holistic framework that integrates these tools into
established community practices and governance structures. Further, the hThT platform has the potential to
serve as a boundary object, capable of bridging organisations and stakeholders from different communities
of practice, while enhancing communication across policy domains and governance levels involved in
climate adaptation.

The integration of climate services within a digital public services model, as part of the recent UN’s Digital
Public Infrastructure approach (United Nations, 2023), underscores the broader potential of digital
adaptation tools. Developing monitoring and evaluation features, real-time collaboration, and expert support
options could expand hThI’s capacity as an adaptive governance resource, ultimately enhancing the
co-creation of strategies. However, the toolkit's effectiveness will rely on evolving it to support the
consolidation of individual decisions into coherent, community-driven actions—a complex process that, as
noted, cannot be simplified into input-output models (Biesbroek et al., 2015). Therefore, a notable limitation
of the proposed toolkit is the challenge of consolidating individual perspectives into collective
decision-making. The process of moving from personalized preferences to collective action remains intricate,
influenced by socio-political dynamics and imbalances in decision-making power. The hThT toolkit, while
advancing accessibility and inclusivity, is not positioned as a comprehensive solution to all public
decision-making complexities. While the toolkit incorporates a reflexive questionnaire to engage with these
internal dynamics, more extensive, ongoing community engagement remains crucial. Adapting the toolkit to
diverse socio-political contexts remains a challenge. While hThT’s modular design and multiplicity of uses
render it conceptually adaptable, its practical uptake and efficacy will ultimately depend on the specific
realities of different settings. For instance, the rapid and unplanned urbanisation of cities in the Global South

Urban Planning ¢ 2025 ¢ Volume 10 o Article 9509 16


https://www.cogitatiopress.com

S cogitatio

contrasts sharply with the challenges of shrinking cities in the Global North, highlighting the need for
tailored implementation strategies.

Overall, hThT offers a foundation for collaborative adaptation, yet future work must prioritise frameworks
that accommodate community needs through iterative co-design, continuous improvement, and, ultimately,
empowerment in adaptive governance.
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