Research vision

— DESTinY -
Digital Evidence Synthesis Tool Innovation
Yielding Improvements in Climate & Health

This project vision explains the rationale, and describes the overall structure of the work
program of this consortium. Additional details on project impacts, policy and practice am-
bitions, public engagement, team composition, and outputs are provided elsewhere in the
proposal.

1 Background

Climate change impacts already cause widespread human suffering affecting millions of people
across the globe [1, 2] and health risks will further escalate with continued warming [2].
Urgent climate change mitigation and adaptation—often associated with substantial health
co-benefits [3—-5]—are imperative to protect the health of future generations and to ensure
climate-related health hazards stay within the capacity of health systems [2].

Decision makers urgently need access to timely knowledge to take impactful, evidence-based,
health-centred climate action. We realise this through the co-production with evidence
producers and tool developers. Living evidence provides a radical new model to rapidly
fill relevant evidence gaps [6-8]. However the vast and fast-growing evidence base poses
fundamental challenges to conventional (usually manual) synthesis methods [9].

Digital Evidence Synthesis Tools (DESTs) have been heralded to make the evidence synthesis
process faster and cheaper without compromising quality [10]. However, the last 20 years of
research and application [11] have not lived up to this promise. Advances have been marginal,
limited to individual tasks, and there has been a lack of attention to researching their safe
and responsible use at scale [12, 13]. Recent fundamental advances in artificial intelligence,
particularly large-language models, promise a step-change across a broader range of complex
evidence synthesis tasks [14, 15]. The next generation of DESTs require re-defined artificial-
intelligence-powered human-machine interactions that can be applied safely and responsibly
without compromising methodological standards and trust [16]. Co-production is critical to
effectively address the needs of decision makers in low- and high-income countries.
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2 Project vision and approach

DESTinY will co-develop a new generation of digital evidence synthesis tools (DESTs) and
showcase their transformational power for the delivery of rigorous living evidence in climate
and health that matters to policymakers and other evidence users. This defines who we work
with, how we work, and the technology we use to make evidence synthesis dramatically more
useful. In particular, our project will:

e Leverage recent Al advances to develop new DESTs, enhancing evidence synthesis
by reconfiguring human-machine interactions (WP2);

e Engage in DEST evaluation to design safe and responsible applications without
eroding methodological standards (WP3);

e Build communities of practice with decision makers around the globe and across
scales to ensure DESTs are fit-for-purpose, work for all and are applied to six impact
cases that matter (WP1, WP4); and

e Support users, producers, and funders of climate and health evidence synthesis to
establish best practices (WP5).

Technology is transformative through its users. Our co-production processes use the proven
Alive model and builds on decades of experience from our global consortium, including leading
climate and health teams (LSHTM, PIK, ASCEND), DEST developers (PIK, UCL, FEF), and
collaboration experts (FEF/ALIVE, ASCEND, eBASE). We co-produce evidence and DESTs
with urgent needs, including international organisations, national and local governments as
well as NGOs (WP4).
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3 Work packages

Figure 1 provides an overview of how we will deliver the overarching goals of the project
(see Section 2), structured by six work packages. The subsequent sections explain each work
package in more detail.

Figure 1: Conceptual overview of the DESTinY project
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WP1: Stakeholder relationship development and co-production

Institutions: Future evidence foundation (FEF) (all partners)

Aims and activities

Co-production is at the heart of the project. We will use the Alive (Alliance for Living
Evidence) partnership model (Figure 2) to ensure DEST development is responsive to the
needs of users involved in driving evidence-informed climate and health policy and action—
particularly policy-makers and their advisors, and affected and vulnerable communities. This
will ensure the next generation of DESTs maximise their positive impact on human health
and climate.

We will convene partnerships between decision makers, advisors, intermediary organisations
and evidence synthesis groups, supporting them to work together to identify, synthesise
and engage with living evidence for climate and health decision-making. We will facilitate
ongoing evidence-informed discussions between evidence users that will build engagement and
alignment around effective climate and health action.This places evidence users at the centre
of tool development (WP2) evidence generation (WP4) and real-world impact (WP4).

This work will be supported by the long-standing relationships with regional and local
decision-makers of our consortium members LSHTM, eBASE, ACRES and ASCEND, com-
bined with experience in brokering actionable evidence for impactful decision-making.

Figure 2: Graphical summary of the Alive model
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Deliverables / Milestones

e Living evidence partnerships between key groups affected by or able to influence
climate and health decision-making, evidence synthesis providers and DEST developers.

e DEST and living evidence priorities of key groups that can guide development of
both the next generation of DESTs and the evidence needed for prioritised climate and
health decision-making.

e Decision-maker engagement with continuous cycles of prioritised living evidence
outputs.

¢ Enabling environment for evidence-informed decision-making driving better decision-
making to protect health and climate, and creating the conditions for aligned action
and enhanced impact.
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WP2: Development of tools and curated data

Institutions:  University College London (UCL) (PIK, FEF, ACRES)

Aims/activities

Tool development will be driven by an overriding objective to deliver a step-change in mak-
ing evidence synthesis faster, cheaper, timelier, and more useful—not just small incremental
improvements to existing tools. We will prioritise the automation of complex and resource-
intensive tasks, including study discovery, data extraction and harmonisation, critical ap-
praisal, and synthesis. Outputs will be modular, open and FAIR (through APIs, code, and
apps) to ensure innovations are shared widely, drive adoption by third party tools and catalyse
growth in the research and development of machine learning for evidence synthesis and use.
All tool and method development will be conducted within robust research and evaluation
frameworks (e.g. ‘studies within a review' [17]) in order to build a cumulative evidence base
for tool development and use.

WP2 systematically addresses four key bottlenecks that inhibit the production and use of
climate and health evidence in decision-making, driven by our extensive expertise [18-28].

Figure 3: Conceptual overview of the proposed technical infrastructure.
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First, bibliographic data are fragmented across many databases. This wastes limited resources
constructing, translating and running searches across databases, and deduplicating results.
The financial costs of accessing commercial databases and the complexity of the required
search Strategies entrench inequity in a fundamental step in evidence synthesis. We will
create a research discovery service that feeds a living, open data repository based on
OpenAlex. This repository will have a conventional text index and a vector index from a
large language model (LLM) fine-tuned for retrieval tasks in climate and health [29]. We will
compile gold standard datasets to evaluate the coverage of the repository (adding additional
sources including the web and full text documents when needed) and the efficiency of the
semantic vector search [30] to find relevant research for evidence synthesis [31].

Second, huge resources are currently devoted to screening records, critical appraisal and data
extraction [32]. We will facilitate a step-change in efficiency by building data enhancement
services into the repository. These will continually and automatically classify new research
using supervised, unsupervised and generative approaches (including topic modelling). Re-
trieval Augmented Generation (RAG) workflows [33] will be built to extract qualitative and
quantitative data, and undertake critical appraisal. Research priorities will include selecting
and fine-tuning an LLM for accuracy within this domain.

Third, where data are ambiguous, non-standardised or semantically imprecise, we cannot
rely on automation alone to deliver the level of accuracy and interpretation needed for
synthesis. We will therefore develop data curation tools and human-in-the-loop workflows.
These will maximise the efficiency of human-machine collaboration for sense-making and
data harmonisation [34]. The data enhancement and curation workflows will prepare data
for synthesis and include quantitative estimates of uncertainty in machine predictions.

Fourth, evidence and communication tools are often not well adapted to the needs of decision
makers. We will therefore build and customise decision-making support tools. These will
support evidence mapping and exploration, translation, re-analysis, and re-contextualisation
by decision makers and their advisors.

Technology development will be in collaboration with decision-makers and affected commu-
nities facilitated by WP1, integrated with evaluation work led by WP4 and engagement and
support capacity building led by WP5.

Deliverables / Milestones

e Data repository of climate and health research. A comprehensive collection of re-
search outputs, including FAIR data extracted and structured using the services de-
scribed below.

¢ Research discovery workflows that useOpenAlex and other sources identified through
ongoing evaluation

e Data enhancement using LLMs and RAG workflows for specific tasks

e Data curation using human-in-the-loop tools and workflows to ensure data is of
sufficient quality for evidence synthesis

e Decision-making support tools to enable decision-makers and others to engage with
and use living evidence.
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WP3: Evaluation

Institutions: PIK (UCL, ASCEND, FEF, Campbell, Cochrane)

Aims/activities

High quality evaluation is central to this project. Building on previous work [35-38], WP3
delivers research that delineates the (moving) frontier of what evidence synthesis tasks can
be responsibly automated with which digital technologies. Through evaluation research,
we explore the design choices involved in deploying LLMs in next-generation DESTs [39],
informing the development of the tools we build. WP3 involves evaluating how well the
tools work, as well as how researchers work with tools. If DESTs are to be used safely and
responsibly without eroding methodological standards [40], human-in-the-loop processes to
evaluate Al systems are vital. This work package designs human-in-the-loop processes to
effectively and responsibly manage the division of labour between humans and machines
while optimising performance and maintaining trust through effective validation and the
quantification of uncertainty.

We use data generated in the impact cases of WP4, and from outside of the project (e.g.
the Wellcome-funded Pathfinder Initiative). The insights we gain inform the design of tools
built in WP2, and through engagement and capacity building co-ordinated by WP5, this
work package informs changes in practice in the wider evidence synthesis community, main-
streaming innovative validation processes that are vital for the responsible use of machine
learning in evidence synthesis.

Deliverables / Milestones

e Research delineating the frontier of automation through the use of LLMs.
Delivers robust insights on the capabilities, limitations, and optimal design choices of
LLM-assisted ES across the whole pipeline from the identification of studies to data
extraction and synthesis.

e Research on robust validation processes to ensure the responsible division of
labour between humans and machines in human-in-the-loop processes. Methods
papers on validation procedures. Research on methods to optimise the division of
labour between humans and machines.

e Evaluation of the user-tool interface. Research on user behaviour where DESTs
are involved in evidence synthesis processes.

¢ Recommendations for the responsible use of DESTs. Informed by the research in
deliverables 1-3, we publish recommendations addressing how DESTs can be used in
evidence synthesis projects without eroding methodological standards.
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WP4: Impact cases

Institutions: LSHTM (ASCEND, PIK, eBASE, ACRES)

Aims/activities

In WP4 we will safely and responsibly apply DESTs in six Alive communities of practice
(WP1) for living evidence to showcase that DESTs are fit-for-purpose in climate and health,
work for diverse users, and deliver real-world impacts (see Figure 4). We can draw on exten-
sive experience of systematic maps and reviews in climate and health [20, 41-46]. LSHTM,
eBASE, ACRES and ASCEND provide strong connections and long-standing relationships

to regional and local decision-makers, combined with experience in brokering actionable ev-
idence for impactful decision making.

Figure 4: Overview of impact cases with evidence gaps and constituents
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Our cases are carefully selected to: fill critical evidence synthesis gaps identified by decision
makers; cover a broad spectrum of evidence synthesis methods required to address het-
erogeneous evidence; involve a range of evidence users with different pathways to impact,
governance scales, and intervention points at the science—policy interface; address different
geographies from high to low availability of resources and evidence.

The first two impact cases (1 & 2) will co-create needs-driven living evidence mapping
methodologies to improve the effectiveness of the overall evidence ecosystem for knowledge
users operating at local to global scales.

Case 1 will provide the first living, multi-purpose map of the entire evidence-based cli-
mate and health literature by combining Al-facilitated content synthesis, data enhance-
ment strategies, and bibliometrics.

Case 2 will create a living evidence gap map and thematic synthesis of climate-related
health impacts and co-benefits of actions in cities by advancing automation of tradi-
tional mapping methodologies and transferring evidence to evidence-poor areas.

Next, impact cases 3—6 will focus on co-producing rigorous living systematic reviews that en-
able fast evidence-based decision making for reaping health co-benefits of climate actions.

Case 3 will demonstrate a living quantitative synthesis addressing the lack of compar-
ative evidence on impacts on human mortality and morbidity of various climate change
mitigation and adaptation responses, using proven methods of data harvesting [47].

Case 4 will complement this by demonstrating how to advance automation and scaling
in mixed methods synthesis, where human behaviour and uptake of solutions play a
key role in success. We will use climate and health actions for sustainable food systems
as our core example.

In case 5 (extension of case 2) we will work with local decision-makers on effective ev-
idence transfers, focusing on transferring knowledge on heat-related mortality and
morbidity in cities to evidence-poor settings by combining empirical and modelling
evidence.

In case 6 we will work with the Global SDG Synthesis Coalition to accelerate progress
towards climate and health-related SDGs. We will explore radical automation
strategies to strengthen large-scale UN-style science assessments, and learn how to
work with less standardised, grey literature sources in synthesis.

Deliverables / Milestones

e Research articles: a set of peer-reviewed living systematic maps and reviews as well
as papers advancing evidence synthesis methodology in the space of climate and health

e Customised Interactive, living evidence platforms: co-produced and designed with
the members of our communities of practice

¢ Evidence engagement and impact creation workshops: a continuous flow of work-
shops in coordination with WP1 that guides evidence production as well as tool de-
velopment and use novel story-stelling methods for creating impact

e A diverse, global community of practice for climate and health DESTs across
research, practice, and policy.
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WP5: Engagement and capacity building

Institutions: Campbell Collaboration , Cochrane , ASCEND, eBASE, ACRES (all part-
ners)

Aims/activities

Our goal is to mainstream DEST best practice among users, producers and funders of high
quality evidence synthesis for sustainable impact.

We recognize the urgent need to accelerate technology adoption in the field of evidence
synthesis. This work package will use the unique networks, skills, and facilitation power in
the consortium to bridge between DEST developers and current and future DEST users.

Deliverables / Milestones

e Joint roadmap for Al in evidence synthesis: published by Campbell and Cochrane

e FAIR open data standards - defined and implemented by partners and shared with
the wider community

e Best practices, responsible Al, and methods guidelines: to ensure quality, en-
dorsed by Campbell and Cochrane

e Support for institutions shifting to DEST best practice: validated by a global
group of early adopters

¢ Tool sharing and community engagement: enhance DEST development, evaluation
and uptake by engaging with other tool developers through annual hackathons, tool
sharing, open source projects, and other collaboration opportunities

e Knowledge and skills sharing: reap network effects in the provision of training (train-
the-trainer) and capitalise on extensive training networks, Campbell and Cochrane's
leading sector conferences, and ASCEND's support programme for African synthesis
teams
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WP6: Project management, monitoring and evaluation, and sustainability

Institutions: PIK (all partners)

Aims/activities

WP6 will ensure that the consortium stays focused on our planned goals, makes adjustments
where necessary, and shares learning to continue to have an impact beyond the funding
period through rigorous project coordination and steering, global and regional advisory bodies,
regular monitoring and independent, external project evaluation.

Deliverables / Milestones
e Communications: Project website and DEST knowledge hub; coordination across
press offices

e Project coordination & steering: Two full consortium meetings per year (3 days; one
in-person; one virtual); bi-annual meetings of global steering committee and regional
public advisory boards, monthly project executive team meetings

e Learning: DESTinY seminar series

e Monitoring and evaluation: Annual progress updates; final independent project eval-
uation
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4 Theory of Change

Our Theory of Change diagram (Figure 5) outlines the pathways which lead to the expected
impacts from the planned outputs of the work packages. This framework offers us an oppor-
tunity to evaluate—and where necessary adapt—our work throughout the project and make
sure we fill important gaps in the existing evidence support system.

We recognise that the process of realising project impact will be more complex than can
be captured in the diagram below. Our pathways to impact depend on co-producing work
that is relevant, accessible, and useful to the different groups of decision-makers we will
serve. This detailed and nuanced understanding of decision-maker needs and contexts will
be informed by our experienced team using the Alive model to put co-production at the heart
of everything we do.

Figure 5: Overview of activities, their outputs, outcomes, and impacts.
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5 Equity, diversity, and inclusion

We've designed this project with a shared commitment to shift power that has historically
been concentrated inequitably.

This shapes our

shared responsibility and equal opportunity to host and attend project meetings in
Africa and Europe,

planned project budget allocating funds for external participants from LMIC to attend
our hackathons, conferences, and trainings,

strategy, of focusing on impact cases that define what work needs to be done and how it
should be done to understand and meet the expressed needs of affected resource-scarce
communities and decision-makers

co-production, using the proven user-led Alive model

cooperation, every organisation in our team has commitment to and experience working
in a truly global way, and we are a team of organisations with structural advantages
of working in high income countries, and organisations created and led from LMICs

wider network, so the consortium includes both global and regional networks and we
allocate resources to ensure the participation of stakeholders from LMICs in our work
and events

technology, where our team has experience developing and rolling out Al collaboratively
in many countries and languages for tasks with extremely sensitive EDI concerns

monitoring and evaluation, because we recognise that no approach is perfect and that
we have all made mistakes, we commit to regular reflective reviews to ensure we are
addressing and not exacerbating power imbalances through the design and delivery of
our project.

Evidence synthesis done well can help to provide a more equitable information environment
for everyone and create more equitable outcomes in the face of climate and health risks.
We are committed to making sure our work lives up to that opportunity as an ongoing
process—evaluating and learning as we go.
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