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1. Summary  
This framework outlines the structure and methodology for evaluating the carbon emissions 
related to the Electronic Prescription Service (EPS) implementation in Wales. This includes data 
sources, tools, analytical approaches, and outputs used to evaluate the paper and transport 
related emissions. The framework has been designed with scalability in mind for other GP 
practices, or other industries with similar data structures.  

2. Purpose and scope 
This EPS Framework aims to:  

 Calculate the carbon savings from the EPS implementation.  
 Provide methodology that is reproducible for other practices, health boards, and others 

who have similar data structures.  
 Support the NHS net zero carbon goals by 2030.  
 Model for scenarios and evaluate policies.  

3. Governance and compliance  
In this project correct protocols have been adhered to. There’s no patient identifiable 
information used reducing privacy risks, all data has been sourced from reputable sources 
including the NHS, emissions stats were gathered from the Government GHG Conversion 
Factors, and this framework aligns with the DHCW Data Governance policies [1][5].  

4. Stakeholders  
Digital Health and Care Wales  

GP Practices and Health Boards  

Welsh Government 

Pharmacy contractors 

5. Data sources and Licencing  
Source Description 
Health Maps Wales 
(Cadwgan_to_Pharmacies_Edited.csv) 

GP and Pharmacy Locations. Cleaned csv file 
for scenario modelling and Power BI 
Visualisations [3].  

NHS EPS Dashboard (DashboardExtract.xlsx) EPS and repeat item counts 
UK GHG Conversion Factors 2024 CO2 per mile and per paper sheet 



6. Methodology 
6.1 Data collection and filtering  

 Data was filtered for Cadwgan GP Practice and its related pharmacies [3].  
 ArcGIS Pro was used to calculate drive-times [4].  
 Pharmacies within 1 mile of the GP were removed from the dataset (assumed walking 

distance). 
 EPS data was manually extracted row by row from the NHS Dashboard [2].  

 

6.2 Drive time and transport emissions 
 Drive distances were multiplied by 0.2733kg of carbon per mile [1].  
 The carbon emissions were normalised per item and scaled nationally.  

 

6.3 Paper savings analysis  
 Carbon savings per item were calculated based on 0.225 kg of carbon produced per 

sheet of paper [1][6].  
 Cadwgan’s average carbon was scaled to a national level of EPS items.  

6.4 Repeat prescription scenario 
 eRD Items were taken and multiplied by the average carbon savings per item.  

6.5 Forecasting and benchmarking 
 Linear regression was used for Cadwgan trends.  
 Cadwgan was benchmarked against the other practices using the EPS adoption rates.  

6.6 Dashboard Integration  
 Power BI was used to visualise the EPS uptake, the carbon savings for both transport 

and paper, and the pharmacy specific emissions [2].  

6.7 Scenario Modelling and Equivalent Analysis  
The script EPS_CO2_Equivalence_Scenarios calculates four diƯerent scenarios at a national 
level.  

1. EPS carbon savings for all prescriptions  
2. Transport related carbon emissions for Wales based on Cadwgan data 
3. EPS carbon savings for just the repeat prescriptions 
4. Transport carbon savings for just the repeat prescriptions.  

The carbon totals were put into perspective based on miles driven (0.2733 kg of carbon per 
mile), trees planted (21.77 kg carbon per tree per year)[7], and home energy usage metrics 
(0.038kg of carbon per day )[1][8].  



7. Code and automation  
The python scripts have been designed to be easily reused and repurposed. 

Script Name Description 
Transport_Emissions_Analysis_Cadwgan Calculated GP to Pharmacy transport 

emissions  
National_Paper_and_Transport_Savings Scaled Cadwgan Paper and Transport savings 

to national level 
EPS_Trend_Forecasting_and_Benchmarking Forecasts EPS uptake and benchmarks the 

Cadwgan GP Practice 
Cadwgan_Paper_Savings_Analysis Visualises the EPS usage and carbon savings 

for Cadwgan GP Practice 
EPS_CO2_Equivalence_Scenarios Converts carbon savings/emissions into real 

world equivalents for comparison 

8. Outputs and metrics 
 Estimated carbon savings from paper across Wales: 57,333,50 kg 
 Estimated transport emissions saved across Wales: 2,764,777.29 kg  
 Repeat prescription only savings through EPS in Wales: 1,317.47 kg 
 Paper sheets saved across Wales: 179,093 
 EPS Items: 3,343,646 
 Power BI Dashboard showing EPS Trends and carbon information.  

9. Reusability and scalability  
 Scripts are easily changeable through altering the source, and table names. They are not 

hardcoded.  
 Methodology is available for replication.  
 Power BI Dashboards can be easily refreshed from the excel table from within the Power 

BI App.  
 Feedback from stakeholders confirmed that the framework has been well-organised, is 

reproducible, and adaptable.  

10. Limitations and Risks 
 Manual data extraction limited scalability.  
 Assumed that distances under 1 mile would encourage people to walk from GP to 

pharmacy.  
 EPS adoption will vary by practice.  
 Drive-length estimates depend on the accuracy of the routing calculations.  

11. Recommendations  
The recommendations from this project are as follows:  



 Promote the EPS and at least the repeat prescriptions on EPS Nationally.  
 Automate the data extraction process from NHS Dashboards.  
 Integrate EPS statistics into NHS digital reporting tools for further exposure.  
 Expand the framework to other practices.  
 Maintain and update the Power BI dashboard regularly.  

12. Glossary  
EPS: Electronic Prescription Service 

eRD: Electronic Repeat Dispensing 

GHG: Greenhouse Gas 

CO2: Carbon Dioxide 

DHCW: Digital Health and Care Wales 

NHS: National Health Service 
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14. Appendices 
Appendix A: Screenshots of ArcGIS, Power BI and Excel 

 

Figure 1 - ArcGIS Pro visual showing Cadwgan to Pharmacy routes 

 

Figure 2 - ArcGIS Pro table showing the Cadwgan to Pharmacy drive length (miles) 



 

Figure 3 - Cadwgan Monthly EPS & Carbon Paper Trends 

 

Figure 4 - Pharmacy Transport Emissions Overview 



 

Figure 5 - Pharmacy EƯiciency - Transport Emissions 

Appendix B: Python Scripts 

 

Figure 6 - Python Script for real-world equivalents 



 

Figure 7 - Python Output for real-world equivalents 

 

Figure 8 - Paper Savings for All Wales 



 

Figure 9 - Repeat prescription scenario analysis 

Appendix C: Sample Data Tables 

 

Figure 10 - Cadwgan to Pharmaices data (Drive-length) 



 

Figure 11 - DataExtract.xlsx on the EPS Data Page 

 


