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Abstract

Gulf Cooperation Council countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and
United Arab Emirates) have similar governance structures, economic profiles and
health-system organization, creating an opportunity for collective action on health.
Similarly, these countries have the same challenges including ageing populations,
climate and heat risks, immigration, service delivery and disease profiles. We argue for
the need to shift from opinion-driven policy discourse to computer-based, decision-
focused policy analysis that is participatory, aware of inherent uncertainties surrounding
decisions and context-specific. Despite areas of excellence, modelling capacity in these
countries is fragmented and under-resourced and models are rarely used to guide
decision-making. The coronavirus disease 2019 pandemic saw very few decision-
oriented models tied to local data from Gulf Cooperation Council countries. Gulf
Cooperation Council models rely on outside modellers, which limits both the relevance
and ownership of the findings. The coming decade will bring challenges that demand a
change in how evidence is generated and applied. A structured, regionally anchored
policy-modelling system can help governments test reforms, prioritize investments and
engage in scenario planning before crises force reactive measures. Our paper outlines
pragmatic steps towards effective health policy modelling based on four supporting
pillars: (i) a regional co-produced modelling and knowledge translation strategy tied to
priority decisions; (ii) embedded capacity-building across ministries, public health
institutes and universities; (iii) a viable modelling stack that allows transparency, speed
and reproducibility; and (iv) explicit communication and evaluation of the uncertainty of
models to reduce risks within the choices made.

Introduction

The six Gulf Cooperation Council states (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and
United Arab Emirates) share a distinct health policy landscape. These high-income nations have
among the world’s highest diabetes and obesity prevalence rates, ageing populations and
climate-related health risks including heat-related mortality.'™ A defining feature is their

demographic structure: in four of the states, non-citizens make up most of the population,
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ranging from about 50% to over 85%.> This structure creates distinct operational challenges as
different populations face different health risks, access separate health-care pathways and move
across borders with high frequency. Models assuming stable, homogeneous populations
therefore misrepresent the health systems of Gulf Cooperation Council countries. Despite these
complexities, policy debates too often rely on opinion, precedent or outside prescriptions rather

than locally tailored analysis that accounts for this heterogeneity.®!!

The coronavirus disease 2019 (COVID-19) pandemic briefly put modelling on the policy
agenda, but for most countries in the Gulf Cooperation Council region, modelling efforts were ad
hoc, externally driven and rarely integrated into ongoing decision processes.!>'* Only a small
number of national teams produced models fitted to local data and contexts, most of which were
related to emergency response rather than long-term system planning.'>!> The result has been a
reactive rather than proactive use of modelling: insights that arrive too late to shape policy, or

that are based on assumptions that do not reflect local realities.

The next 10 years will bring challenges. Financial pressures will grow as populations
age, the rate of noncommunicable diseases rises and the demand for advanced medical
technologies outpaces available resources. Heatwaves, water scarcity and other climate risks are
already disrupting health and livelihoods. Migration, both within and across borders, will
reshape health needs and service provision.’ In such a context, decision-makers require tools that
can synthesize different data, take account of uncertainty and make clear the trade-offs in policy

choices.!*1?

In this paper, we argue that Gulf Cooperation Council countries can no longer afford to
rely only on expert opinions or fragmented, externally led modelling exercises to inform health
policy. Instead, we set out pragmatic steps for developing a regional policy modelling system for
health whose outputs are ready to inform specific decisions. This system would be co-produced
with local stakeholders, embedded in institutions, underpinned by open and transparent technical
infrastructure, and explicit about the uncertainty in its data, assumptions and projections. !¢2*-!
This shift, from opinion-driven debate to computer-based decision support, is not only feasible
but essential if the Gulf Cooperation Council countries are to build resilient, equitable health

systems in the face of accelerating change.

Barriers to policy modelling

Capacity gaps and fragmentation
The most immediate barrier is the lack of policy-oriented modelling expertise in ministries and

national institutes. While many universities train scientists in mathematics, economics or public
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health, few offer programmes in public policy modelling and even fewer focus on the details of
health-policy modelling.?? This situation creates a mismatch: pockets of technical skills exist in
isolation from policy contexts, while policy expertise is disconnected from quantitative methods.
The result is a fragmented landscape where epidemiologists, economists and public health
specialists work in parallel rather than through integrated modelling teams. Without structured
pathways to bring these disciplines together, the region will not have the professionals who can
translate complex policy questions into workable models, interpret uncertainty for decision-
makers and adapt international frameworks to local contexts. This expertise gap is particularly
acute in government settings, where short-term political cycles and administrative pressures
leave little room for developing the long-term analytical capabilities that effective policy

modelling requires.

Data limitations

Robust models require timely, high-quality data, yet significant gaps persist in the countries’
health information infrastructure. Many Gulf Cooperation Council countries lack integrated
surveillance systems, interoperable electronic health records or open-data policies that would
enable comprehensive analysis. Potential political sensitivities about health data and fragmented
governance structures create additional barriers to cross-sectoral and cross-border information-

sharing.

The COVID-19 pandemic revealed this paradox clearly. Gulf Cooperation Council
countries used sophisticated digital contact tracing and surveillance systems,?® but the data
generated from these systems was largely inaccessible to modellers due to privacy restrictions
and separate institutional data repositories. Consequently, most analyses relied on publicly
available aggregate statistics, which undermined model precision when decision-makers needed

1t most.

This data accessibility problem extends beyond emergencies. In the absence of
longitudinal data sets on health expenditure, workforce dynamics and health-service use, models
cannot accurately capture health-system responses to policy interventions. When Gulf
Cooperation Council countries enact mandatory insurance or restructure health-care delivery
models, the lack of integrated data systems makes it difficult to model implementation pathways,
predict resource requirements or anticipate unintended consequences. Regional cooperation on
data standards and coordinated investments in interoperable digital health infrastructure are

hence essential for decision-ready modelling.
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Demand challenges

The main challenge is not a lack of interest of policy-makers, but a divergence between what
decision-makers need and what modelling traditionally delivers. Current models often arrive
after decisions have been made, present findings in technical language that obscures actionable
insights, or address theoretical scenarios rather than urgent real-world policy dilemmas. When
Saudi Arabia started implementing its Vision 2030 health transformation or when the United
Arab Emirates scaled up its national health insurance scheme, modelling could have revealed
implementation pathways and resource requirements, yet this approach was largely absent from

the public policy process.

This lack of modelling creates a vicious cycle: without exposure to decision-relevant
models, policy-makers cannot communicate their modelling needs, leading to academic
exercises that further reinforce scepticism about the practical value of modelling. The solution
lies in demonstrating the immediate usefulness of modelling through early successes achieved by
targeted analyses, designed jointly with policy-makers, that provide effective decisions
addressing pressing issues within political timelines. Success breeds demand: once policy-
makers experience how models can reduce the risks of major investments or reveal unintended
consequences, they become advocates for expanding modelling capacity. The World Health
Organization (WHO) Regional Office for the Eastern Mediterranean pioneered participatory
modelling during COVID-19 by engaging policy-makers throughout the modelling process
rather than delivering completed analyses to passive recipients. This approach built trust and
ownership by ensuring analyses addressed country-relevant questions and fostered shared

learning between researchers and decision-makers.?*

Modelling is one tool among many, not a substitute for robust evidence infrastructure.
Models are simplifications that risk false precision as outputs depend entirely on data quality and
assumptions. Political actors may misuse models to justify predetermined conclusions.
Alternative approaches, such as strengthened civil registration and vital statistics, rapid field
epidemiology, quasi-experimental policy evaluation and descriptive analytics, are still essential
complements.'®?® The goal is not to replace these methods but to add modelling as a tool within
a broader evidence system which can be applied carefully where complexity and uncertainty

warrant the investment.

Steps to health modelling
Addressing these barriers requires a coordinated approach that builds on existing regional

strengths while introducing new analytical capabilities. Rather than pursuing isolated technical
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solutions or capacity-building efforts, the Gulf Cooperation Council needs an integrated
framework that connects institutional development, technical infrastructure, workforce training
and decision-maker engagement. Fig. 1 illustrates how these four pillars operate as an integrated
system, with a central coordination hub enabling both direct oversight and collaborative
relationships between technical and institutional elements. This framework emphasizes that
successful implementation requires simultaneous progress in all pillars rather than sequential
development. The following roadmap outlines specific actions within each pillar, which are

designed to deliver measurable policy impact within 3 years.

Co-produced modelling strategy

The first pillar is to co-produce a modelling strategy based on regional priorities. Rather than
using generic frameworks, countries should collectively identify important decision points, such
as extreme-heat preparedness, health-financing reforms or mitigation of cardiometabolic disease
risks, and develop modular models that can be adapted to different contexts. The process should
involve ministries of health and finance, planning commissions, public health institutes and
universities. The Gulf Centre for Disease Prevention and Control, established in 2021, provides
an ideal institutional anchor with existing technical committees, surveillance networks and cross-
border coordination mechanisms.?>*® Following the European Health Information Initiative
model, the modelling strategy could be managed by a specialized working group within the

expanding mandate of the Gulf Centre for Disease Prevention and Control.?’

Co-production with ministries of health and finance, planning commissions, public health
institutes and universities ensures that the models reflect local realities and fosters ownership.
Finally, translating complex modelling outputs into short policy briefs is essential. These briefs
should clearly outline policy options, trade-offs and the level of certainty in the findings,

enabling decision-makers to act without being overwhelmed by technical detail.

Embedded capacity-building

Developing local modellers (the second pillar) requires sustained investment beyond short
courses. Regional centres of excellence should offer graduate programmes, fellowships and
reciprocal academia—government appointments. Modellers can be assigned within ministries to
work on live policy questions, while mid-career public servants could take sabbaticals in
academic modelling groups. These exchanges mirror the participatory approach adopted by the
WHO Regional Office for the Eastern Mediterranean but extend it beyond emergencies to

routine decision support.'
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Minimum model stack

Rather than building from scratch, the Gulf Cooperation Council should utilize proven,
lightweight tools that can deliver policy insights within weeks, not months (the third pillar). The
core stack, that is, the shared set of software tools, data pipelines and processes, should centre on
three components: standardized data pipelines using existing health information systems; simple
modelling frameworks that policy-makers can understand and examine; and rapid deployment

capabilities that can run on existing government information technology systems.

Practically, this approach means adopting open-source tools such as R and Python for
analysis, assisted by the proliferating large language models, and packaging them in user-
friendly interfaces that ministry staff members can operate without extensive programming
knowledge. The existing surveillance infrastructure of the Gulf Centre for Disease Prevention
and Control provides a natural starting point, since current disease monitoring dashboards can be
extended to include modelling of different policy scenarios. For example, the same systems
tracking vaccination coverage could model the health and economic impacts of different

immunization strategies.

For infectious disease threats, modelling must build on, not replace, surveillance, namely
real-time syndromic monitoring, laboratory-based pathogen identification, genomic sequencing
for variant detection and cross-border event reporting under the International Health
Regulations.”® The regional surveillance network of the Gulf Centre for Disease Prevention and
Control provides the essential infrastructure.?> Modelling extends these systems by projecting
outbreak trajectories, estimating unreported cases and comparing intervention scenarios, but only
when surveillance generates reliable inputs. The emphasis must be on speed and iteration: a
working prototype deployed in 6 weeks provides more value than a comprehensive model
requiring 2 years. Placing models on cloud-based platforms ensures that they remain accessible
during crises, while standardized templates allow successful approaches in one country to be
rapidly adapted by its neighbours. Version control and documentation standards, already familiar
to the Gulf Cooperation Council’s technology sector, can make certain that models remain
trustworthy and reproducible as they evolve from quick policy assessments to more sophisticated

analytical tools.

Uncertainty communication
Policy models must make uncertainty explicit (the fourth pillar). Scenarios exploring alternative
assumptions, sensitivity analyses evaluating the influence of parameters and probabilistic

projections all help decision-makers understand risks. Value-of-information analysis provides a
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formal way to quantify which uncertainties matter most and where additional data collection
would produce the greatest benefit.? 3! Value-of-information methods treat models as decision
problems, quantifying the expected benefits of eliminating or reducing uncertainty. These
methods have been widely used in health-care policy-making and can guide the design of
surveillance systems and studies. By integrating value-of-information and scenario analysis,
policy-makers can prioritize investments in data, choose robust policies and avoid false

precision.

Opportunities for early wins

Overcoming the capacity, data and demand-side barriers described earlier requires a coordinated
response that simultaneously addresses the technical, institutional and political dimensions. The
Gulf Cooperation Council’s unique convergence of challenges and capabilities creates an
opportunity to demonstrate the transformative potential of modelling through targeted pilot

initiatives that can deliver immediate policy value.

The countries of the Gulf Cooperation Council have substantial foundations for
modelling collaboration. The Hajj health card initiative successfully demonstrated cross-border
health data interoperability among 250 000 pilgrims from multiple countries,** while Saudi
Arabia’s 50 billion United States dollars digital health investment and the United Arab Emirates’
adoption of the Internet of Things in health care provide robust technical infrastructure.*-*
Existing Gulf Centre for Disease Prevention and Control partnerships, field epidemiology
training programmes and improvements in the surveillance of the Gulf Centre for Disease

Prevention and Control create a needed workforce and data foundations.>® These assets can be

used immediately rather than built from scratch.

The most pressing challenges are not always the most strategic target, as the most
important problems can also be the slowest to model. We therefore propose that early successes
be selected on four criteria: (i) political relevance where a real decision is on the table within the
next 12—18 months; (ii) data availability such that input data either exist or can be assembled in
the first 6 months; (iii) cross-border applicability so results carry value across multiple member
states rather than just one; and (iv) technical feasibility within a 6—12 month delivery window.
Together, these criteria identify challenges that are both pressing and can be managed. Based on
these criteria, noncommunicable disease prevention, and workforce and population health

planning stand out as priority areas.

The diabetes and obesity epidemics in these countries necessitate models that go beyond

the health ministry. Integrating data streams from food import statistics, urban planning
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databases, retail sales patterns and transportation usage could reveal which policies most
effectively reduce the burden of noncommunicable diseases. For instance, modelling the health
returns of restricting fast-food outlets near schools, implementing sugar taxes or redesigning
urban environments for active transport (e.g. walking and cycling) could quantify the business

case for inter-ministerial coordination.

The Gulf Cooperation Council’s non-citizen majority populations, including both
expatriate professionals and labour migrants, create a need for modelling that is absent
elsewhere. Predictive models must incorporate migration patterns, visa-status transitions and
population heterogeneity to accurately project health-service demand.* For the health workforce
specifically, models balancing nationalization goals and the need for quality could show how
telemedicine and task-shifting reduce dependence on expatriate specialists. For labour migrants,
occupational health models addressing heat-related illness and working conditions could

quantify the returns from policies for enhanced protections.**

Other areas such as health-financing reform, climate-health adaptation, antimicrobial
resistance surveillance and pharmaceutical supply-chain resilience satisfy the same criteria and

could be included among the initial early successes or taken up soon afterwards.

These early successes share common features: they address urgent regional priorities,
require cross-border coordination and promise immediate policy relevance. Success in these

areas would establish modelling as indispensable infrastructure, not an optional luxury.

Conclusion

The Gulf Cooperation Council’s current health policy landscape presents both challenges and
opportunities. While Gulf Cooperation Council countries benefit from substantial financial
resources and relatively cohesive governance structures, health systems face mounting pressures
from demographic transitions, climate risks and a rising burden of noncommunicable diseases.
These challenges demand more sophisticated analytical approaches than opinion-based policy

discourse can provide.

The steps outlined in our paper build on existing strengths, such as the Gulf Centre for
Disease Prevention and Control’s coordination mechanisms, substantial digital health
investments and demonstrated capacity for cross-border collaboration, rather than requiring new
institutional frameworks. The four pillars work together: (i) co-production ensures models reflect
local realities; (ii) embedded capacity-building sustains the skills to maintain these models; (iii) a
shared minimum model stack keeps analyses fast, transparent and reproducible; and (iv) explicit

communication of uncertainty, through short policy briefs outlining options, trade-offs and the
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level of certainty in the findings, enables decision-makers to act without being technically

overwhelmed.

Implementation will need to proceed incrementally, in step with institutional readiness
and political commitment rather than on a rigid timetable. A possible first phase could focus on
one or two of the priority areas identified above, with at least one area having a cross-border
form to demonstrate the value of coordination. In the following year, a second phase would aim
to embed modelling capacity through fellowships, secondments and reciprocal
academia—government appointments. During this phase, countries would also advance the data
arrangements that the early successes require and train initial cohorts of government-embedded
modellers. Over a 3-year horizon, the realistic goal is for modelling to begin informing policy
decisions, such as sugar-tax calibration, fast-food zoning near schools or task-shifting protocols
that reduce dependence on expatriate specialists, and to provide evidence for sustained
investment. The exact pace and scope will depend on funding, member state interest and the
willingness of existing institutions to host the work. Early successes are not stand-alone

deliverables but the first step towards an embedded modelling ecosystem.

The economic case for investment in modelling is compelling: improved policy targeting
through evidence-informed analysis can generate cost savings that exceed infrastructure
investments within the first implementation cycle. More importantly, the analytical capabilities
developed for health policy can be extended to other sectors facing similar uncertainty and

complexity.

The Gulf Cooperation Council possesses the resources, governance capacity and
innovation culture to lead this transformation. Success in building regional modelling capacity
will depend on sustained political commitment, adequate funding mechanisms and willingness to
adjust the approach based on early experience. The Gulf Cooperation Council’s track record in
large-scale coordination and innovation suggests these conditions can be met, making this

transition from opinion-driven to evidence-informed health policy both achievable and essential.
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Fig. 1. Pillars supporting health policy modelling capacity in Gulf Cooperation
Council countries Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab
Emirates
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