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The longer a decision-
maker has to wait for 
the statistics, the less 
useful they are likely to 
be 
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FASTER INDICATORS OF UK 
ECONOMIC ACTIVITY 
OBJECTIVES 

Identify close-to-real-time data representing economic 
concepts Real-time 

Create early-warning indicators of large economic impacts Large 
changes 

Provide insights into economic activity & increased 
granularity Insights 



DATA SOURCES 

VAT 
returns 

Ship 
tracking 

Road 
traffic flow 

Payments 
data 



TRACKING 
SHIP 

MOVEMENTS 



  GPS position, speed, bearing, ROT, heading 

  moving vessels - from every 2 seconds 

  at rest - up to 3 minutes 
  large ships (>300 tonnes GT)  

  all passenger ships 

  ~ 1TB per year, UK waters 
 

Automatic Identification System (AIS) 



UK – Maritime and Coastguard Agency 
 UK waters only  - 20 - 30miles 
 July 2016 – Aug 2018 

Global – ORBCOMM, UN Global Platform 
 live stream  - 500 messages / s 

Data quality 
 manual entry, illegal behaviour, noisy data, etc, but 
 positioning errors => small bias in aggregated results 

SHIPS - DATA 
SOURCES  
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• Port traffic and time in port 
• 13 UK ports 
• 2 months after reference period 
• Port traffic correlates better with trade 

than time in port 



ROAD TRAFFIC 



• Highways England sensor 

data 

• road traffic counts 

• average speeds 

• by vehicle length 

ROAD 
TRAFFIC 
FLOW 



mean value per 15 
minute interval per 
sensor: 

• counts 
• speed 

• all-England 

• 10 ports – 10 km radius 



Data quality 
• change in data collection / sensors 
• drop outs 
• potential location bias  
• what’s on the lorries? 
 
Results 
• road traffic counts reflect wider economy 

and road haulage for granular geographies  
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VAT – A NOVEL 
USE OF ADMIN 

DATA 



VAT 
• HMRC value added tax returns 
• expenditure and turnover 
• industry 
• record type 
• monthly or quarterly reporting 
• month 1 ~900 reporters 
• quarter ~ 330,000 

 



VAT 
DIFFUSION 

INDICES 
 
 
 

REPORTING 
TYPE AND 

NEW 
REPORTERS 

Takes values between  
- 1 = all firms decreasing 
+1 = all firms increasing 

 
Equal weight for each reporter 
 
 
Simple counts: 

payment 
re-payment 
re-input 
re-payment re-input 

 
 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡  − 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑑𝑑𝑡𝑡
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Tax due re-input Repayment re-input Repayment (RHS)

• VAT is a good indicator of 
large change 

• Last recession identified 5 
months before official 
statistics 

• Novel repayments 
indicators show financial 
stress 

• Care with over-
interpretation and beware 
bias! 
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PUBLICATION 

 Economic activity, faster 
indicators, UK, monthly 
  
 research output 
Voluntary Adoption of the 
Code of Practice 
ethical review 
 interpretation and 
commentary 



WHAT 
HAVE WE 
LEARNED
? 

• Process map & QA plan 
• Build with scale-up in mind 
• Document and comment 

Prepare 

• Plan training, coaching and 
mentoring 

• Report to owners’ project board 
Handover 

• Users 
• Development team 
• Production team 

Involve  

• UN AIS task force 
• Share – GitHub, show and tell, 

user groups 
Re-use 



WHAT’S 
NEXT? 

 UN AIS Task Force 
 involve other countries via UN 

Global Platform 
 training delivered 

 Further development 
 Shipping indicators 
 Payments data 
 

Continue to gather feedback 



CONCLUSIONS 
 We met our objectives 
Faster indicators of UK economy to meet a clear 
need 
New statistical output developed in < 6 months  
Collaboration makes it work  
Progress in understanding exciting new data 
sources 

 But 
There are no silver bullets 
Publication is not the end point 
Prototypes are easy, scale-up is hard 

  



CONTACT 
US 

datasciencecampus.ons.gov.uk 

@DataSciCampus 

datasciencecampus@ons.gov.uk 

datasciencecampus 
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