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This briefing paper outlines the findings of a systematic review of the 

academic and policy literature on policy simulation modelling. It synthesises 

the recommendations offered by 36 papers on best practice for developing 

computational models for use in social and economic policy settings.  

 

 

 

Methods 

This review was conducted by four academics at the University of Strathclyde and 

the University of Glasgow, as part of the PHI UK Policy Modelling for Health 

Consortium.  

We undertook a systematic search of two academic databases, as well as 

searching policy literature for relevant papers via policy publication databases and 

our policy networks. We undertook two rounds of reference tracing of the papers 

identified through these searches and then cross-checked our searches using AI 

search tool Elicit. Two reviewers screened and extracted from each of the papers 

included in the review.  

A list of the papers included in this review is provided at the end of this briefing 

paper. A fuller version of this review, including a detailed methodology, has also 

been submitted for peer reviewed academic publication and conforms to PRISMA 

reporting guidelines. 

 

  



Recommendations 

Two sets of recommendations were identified.  

The first six recommendations describe characteristics of models that affect their 

usability in policy settings; these unpin the quality of the models as evidence 

tools. They are that models should: 

- Be as simple as possible 

- Use the highest quality data available, which may be qualitative 

- Have undergone extensive verification, sensitivity and robustness checks 

- Have had their outputs validated, either quantitatively or qualitatively 

- Be compatible, in terms of software and hardware, with policy users’ 

systems  

- By supported by thorough documentation in varying levels of detail for 

different audiences 

The second five describe aspects of the model development process and affect 

the usefulness of models in policy settings because they underpin the relevance of 

the model to real-world problems. They are that model development should 

involve: 

- Collaboration with model users and other stakeholders 

- Framing models in a way that is coherent with model users’ perspectives 

- Being responsive to changes in the real-world being modelled and the 

policymaking context 

- Scrutiny by external experts, stakeholders and publics 

- Embedding within policy settings, including training and plans for ongoing 

maintenance 

This briefing paper includes further details on these recommendations – See 

Detailed recommendations on what makes a ‘good’ policy simulation 

model. 

An online interactive map of these recommendations is available.  Visit - What 

makes a 'good' policy simulation model? Findings of a systematic literature review. 

 

  

https://demo.layeredsystemsmaps.com/view/what_makes_a_good_model
https://demo.layeredsystemsmaps.com/view/what_makes_a_good_model


Conclusions 

These recommendations describe models that have utility, transparency and 

credibility as part of the policy process. They also incorporate learning from two 

overarching debates within the literature on this topic.  

First, more than half of the papers in this review criticised models being used for 

purposes for which they were not designed. Specifically, they cautioned against 

presenting the outputs of models that were designed to explore theories of cause 

and effect or to illustrate possible impacts of policy intervention as numbers that 

predict what will happen in future, if a particular policy is implemented. Many also 

noted that models that incorporate social processes (such as policy simulation 

models) are typically not accurate predictors and are more useful as exploration 

tools. 

Second, the involvement of publics in the development and use of models in 

policymaking was highlighted as an issue of longstanding concern by a number of 

papers in this review. They criticised the lack of involvement of members of the 

public in modelling, especially those who are affected by the policy decisions 

informed by models and their outputs.  

 

Limitations 

It has not been possible within this review to assess whether there are any trade-

offs between these recommendations. For example, to what extent does a deep 

process of collaboration with a wide range of stakeholders inhibit a model’s 

responsiveness to changing policy priorities?  

It has also not been possible to explore the extent to which model users would 

prioritise any of the features or qualities of models or the model development 

process over others. This is because the papers in this review were largely based 

on single case studies or commentaries by experienced, academic model 

developers and very few gathered the perspectives of policy analysts or decision 

makers. 

 

  



Next Steps 

This literature review will be complemented by a series of interviews and 

workshops with policy decision-makers who use models and model outputs in 

their work, as well as model developers.  

The aim of this future work is to deepen our understanding of these findings and 

establish how they relate to the use of models in social, economic and public 

health policy decision-making in a UK context. It will explore both the technical 

trade-offs between these recommendations and models user’s preferences and 

priorities.  

The next phase of this work will be undertaken over 2025/2026. 

 

  



Detailed recommendations on what makes  
a ‘good’ policy simulation model 

 

These six recommendations describe characteristics of models that affect their 

usability in policy settings; these unpin the quality of the models as evidence 

tools. 

1. Model simplicity  

What does best practice look like? Designing models that are as simple as 

possible while still capturing the essential components needed for their 

intended purpose.  

Why is it important? Simpler models support usability, transparency, and 

communication, especially when integrated with or compared against other 

models to build confidence. When aligned with purpose, it helps balance 

explanatory power with practical utility. 

What are the challenges? Oversimplification can exclude critical system 

behaviours, undermining a model’s usefulness for insight or complex 

analysis. Determining the right level of simplicity requires careful judgment 

and depends heavily on the model's intended use and audience. 

2. Data quality 

What does best practice look like? Using robust, well-documented data and 

being transparent about its provenance, quality, and limitations. Where high-

quality quantitative data is unavailable, alternative strategies such as expert 

elicitation, uncertainty modelling, and collaborative reflection can be used 

to address gaps. 

Why is it important? Data quality directly affects the credibility, reliability, 

and outcomes of models, making it essential for informed decision-making 

and user trust. 

What are the challenges? There is limited consensus on what constitutes 

‘quality’ data in practice, and tensions may arise between technical 

standards and user preferences. Addressing data scarcity or questionable 

quality requires judgement, iteration, and negotiation, with few established 

criteria for when alternatives should be pursued. 



3. Model testing: verification, sensitivity and robustness 

What does best practice look like? Verifying a model’s internal logic and code 

to check for errors, followed by sensitivity and robustness checks tailored to 

the model’s purpose. These help identify overly influential variables, test 

performance under extreme conditions, and can be guided by structured 

frameworks or checklists specific to the model’s type and purpose. 

Why is it important? Validation, sensitivity, and robustness testing support 

user confidence, clarify limitations, and help defend the model’s use in 

public or policy-facing settings. 

What are the challenges? Determining how much testing is sufficient 

depends on the model’s purpose and the expectations of users or 

policymakers. These processes can be technically complex and time-

consuming, requiring careful documentation and expert judgment. 

4. Validation of model outputs 

What does best practice look like? Validation is the process through which a 

model’s outputs are assessed as plausible and should be guided by the 

model’s intended use, with flexible criteria rather than binary judgments. It 

may be carried out by comparison with real-world data or through expert 

appraisal of outputs.  

Why is it important? Validation helps to assess whether or not a model is 

credible and suitable for its applied context. However, it should be noted 

that no model can ever be proven to be completely ‘correct’, even with 

thorough validation processes in place. 

What are the challenges? There is no single validation method suitable for 

all models or purposes. Strict validation standards can be misleading and 

applying them without regard to model purpose risks inappropriate rejection 

or overconfidence. 

5. Technical compatibility 

What does best practice look like? Ensuring models align with users’ 

hardware, software, data systems, and workflows. Interfaces should be 

intuitive, compatible with existing infrastructure, and require minimal 

training or specialist support. 



Why is it important? Technical compatibility ensures models are usable in 

real-world policy settings by supporting adoption, autonomy, and long-term 

integration into decision-making processes. Without it, even technically 

sound models may be ignored or misused. 

What are the challenges? Government departments often face hardware 

constraints and limited technical capacity, making it difficult to implement 

complex or resource-intensive models. Overly technical interfaces or 

reliance on external consultants can undermine user confidence and reduce 

sustainable model use. 

6. Documentation 

What does best practice look like? Clear, comprehensive, and regularly 

updated documentation tailored to developers, analysts, policymakers, and 

the public. It should detail model purpose, assumptions, limitations, 

uncertainties, and processes in accessible formats using consistent 

structure and visual aids. 

Why is it important? Documentation facilitates transparency, trust, and 

informed use by making model structure and reasoning visible, rather than a 

‘black box’. It also preserves institutional memory around models and allows 

for scrutiny, reuse, and responsible integration into policy. 

What are the challenges? It is time-consuming and technically demanding to 

write, requiring careful balance between clarity and accuracy, especially 

when communicating with non-experts. Risks include oversimplification, 

loss of institutional knowledge due to poor version tracking, and 

misinterpretation of outputs if documentation is incomplete or unclear. 

 

These five aspects of the model development process affect the usefulness 

of models in particular policy settings; these underpin the relevance of the 

model to real-world problems: 

1. Collaboration 

What does best practice look like? The active, iterative involvement of model 

users throughout the entire modelling process, from design to deployment 



and maintenance. Clear roles, open communication, mutual learning, and 

dialogue between developers and users are key.  

Why is it important? Effective collaboration enhances model quality, 

prevents misuse, supports interface design, and increases uptake by making 

the model meaningful to all stakeholders. It ensures models are relevant, 

credible, and aligned with real-world decision-making needs, while fostering 

user understanding, trust, and ownership. 

What are the challenges? Collaboration requires time, resources, and 

specialised communication skills, and can be hindered by technical 

language, power imbalances, or unclear expectations. Ensuring all voices are 

heard and changes are transparently communicated is essential to avoid 

tokenism and build genuine, productive partnerships. 

2. Framing and coherence 

What does best practice look like? Framing refers to how a policy problem is 

understood by model users, which should shape what a model includes, 

how it behaves, and how its outputs are presented. Best practice involves 

exploring existing problem understandings, aligning models with users’ 

knowledge and terminology, and making underlying assumptions and value 

frames transparent in presenting model outputs. 

Why is it important? Coherence between the model’s frame and the 

perspectives of its intended users is essential for model credibility, 

relevance, and uptake in policy settings. Where multiple or conflicting 

stakeholder views exist, using diverse models or facilitating explicit 

deliberation of assumptions helps preserve the scientific integrity and ethics 

of the development process.  

What are the challenges? Identifying which stakeholders to involve in 

framing, reconciling diverse or conflicting frames, and addressing power 

imbalances in whose perspectives dominate the modelling process. Publics 

are often under-represented, despite the impact models have on them and 

their potential role in improving model legitimacy and acceptance. 

3. Responsiveness 

What does best practice look like? Responding to evolutions in the policy 

landscape during model development, building flexibility for future 



adaptation into models, and continuously reassessing model relevance and 

assumptions during use. Ensuring the models and model outputs are 

delivered in a timely way, so as not to overshoot crucial policy decision-

making windows. 

Why is it important? Responsiveness ensures models remain relevant, timely, 

and valuable across different stages of policy decision-making. 

What are the challenges? Balancing flexibility with credibility and the need 

for timely model outputs, and ensuring resources are available for ongoing 

model maintenance and updates. 

4. Scrutiny 

What does best practice look like? Initiating scrutiny throughout a model’s 

lifecycle, open sharing of code, transparent documentation, and creating 

spaces for qualitative interrogation. Inviting both external experts and 

members of the public affected by the policies that models will influence to 

challenge a model, in a process distinct from internal testing. 

Why is it important? To enhance both the technical quality and the 

democratic legitimacy of models and their outputs. Scrutiny strengthens 

model credibility, reveals limitations, reduces bias, and ensures model 

outputs are robust and defensible in policy settings. 

What are the challenges? The technical complexity and opacity of models, 

which can hinder understanding and meaningful critique, especially by non-

experts. Scrutiny may also be constrained by reputational risks, technical 

barrier to accessing models, and a lack of structured, open processes for 

review and improvement. 

5. Embedding and maintenance 

What does best practice look like? Identifying model champions, providing 

tailored training, designing user-friendly interfaces for different types of 

user, and planning for ongoing model maintenance and appraisal from the 

outset. 

What is it and why is it important? Embedding models in policy settings 

ensures their sustained use, supports informed decision-making, and 



enhances institutional trust in model outputs. Without these practices, 

models risk being underused, misunderstood, or becoming obsolete. 

What are the challenges? Securing long-term resources for maintenance, 

adapting training for diverse user needs, and balancing interface simplicity 

with flexibility. Organisational turnover, shifting policy priorities, and limited 

technical capacity can also undermine consistent use and evaluation. 
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