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Worker job displacement: Leeds to UK

Immediate impacts:
Asphalt maintenance and repair / Road construction / Telephone / 
Cable maintenance / Water pipes, storage / Electric system / More …

Further impacts:
Workers living in Leeds, in similar categories to those above
Households with labor-force members in places where 
those in the above categories live
Workers in cities “like” Leeds – maybe “Northern powerhouse” places 
Workers in towns surrounding these NP cities, and in the countryside

Still more general impacts:
Workers in occupations that are vulnerable to being taken over by
Robotics / AI – where, and in what numbers? 
Which places are especially vulnerable?



Analytical approaches to employment 
threat and gain 

Shift-share analysis of employment data: a 
decomposition of why jobs have been lost or gained, 
focusing on technological impacts, industry shifts

Mechanical/behavioral approach: what machines can 
do better than people, what jobs are at risk, where are 
they concentrated geographically?
•  Frey and Osborne, “The Future of Employment: How 

Susceptible are Jobs to Computerisation?,” Oxford, Sept 17, 
2013 - Using a “Gaussian process classifier” based on O*NET 
data, 47% of US jobs are at risk. 

•  Arntz et al. (2017, Economics Letters) use detailed task data 
and show that the automation risk of US jobs drops to 9 %.



Different modelling approaches

•  Acemoglu and Restrepo (2018, NBER Working 
papers): A task-based framework that emphasizes 
the displacement effect (machines replacing labour) 
and a counteracting productivity effect (labour 
saving increases labour demand for non-automated 
tasks). 

•  Kim et al. (2017, Futures): Track jobs that are  
susceptible to future computerization using a model 
based on Markov chains. Simulations demonstrate 
the importance of intervention policies (including 
improved technical education) in these transitions.  

•  DeCanio (2016, Journal of Macroeconomics): 
Estimate the impact of AI technologies on 
aggregate wages by focusing on the elasticity of 
substitution between human and robotic labour. 



Our next analytical steps

•  Combine, under one ambit these approaches to 
the implications of the advent of AI and robotics. 

•  Replicate estimates for these models using UK 
datasets. This will yield publications and 
generate more robust results, helping us draw 
out policy & industry implications.  

•  Develop overall lessons from the different 
models, develop and put to test a theory of 
value and distribution as the fourth industrial 
revolution looms large. 



The children of infrastructure workers

The availability of training/education to prepare  
young people for future roles in society
•  The evolution of the ‘digital divide’
•  Review studies of education & work-preparation, 

focusing on ‘future fit’ knowledge and skills
•  Review school programs with innovative 

approaches to ‘future fit’ work- and university-
preparedness, focusing on STEM and on areas 
with lower socio-economic status

•  Co-production, sharing sessions in city & town 
neighborhoods



From the Self-Repairing Cities project to  
the creation of new industries and jobs

•  The reimagination/reinvention of manufacturing
–  First-order vs second-order breakthroughs

•  More circular economies: from cost to ‘output’

•  Systems of provision (‘care economy’), infrastructure, 
energy, as sources of both demand stimulus and 
renewed supply innovation (build on iBUILD)

•  Physical and social infrastructure systems thinking as 
pathways to innovation and new engineering vistas, 
living within the boundaries of a resource-limited, 
human-centred world 



From the Self-Repairing Cities project to  
the creation of new industries and jobs

Some challenges have already surfaced in our project: 
•  Open-source vs proprietary knowledge advance
•  Off-the-shelf vs custom-built hardware choices
•  Hierarchically-controlled vs. decentralized, ‘worm’ 

systems with dispersed decision-making
•  Visible vs invisible systems of repair and rehabilitation

Citizen acceptance of new system introduction

Experimental systems vs fully-implemented solutions ..
–  Link to UK Industrial Strategy White Paper (& beyond)
–  Link to ESRC Productivity Insights Network (May 2018)



Produc(vityinsightsnetwork.co.uk	



Putting humans and communities into the 
robotic/future landscape 

What are the opportunities and obstacles to: 
•  sharing knowledge, and creating knowledge-rich 

societies, and 
•  Sharing resources, and enjoying widespread 

prosperity? 
How to engage all people/citizens/residents – in 
efforts to be better, make a better world? 
•  The role of engagement as an organizing 

principle for economic life
•  The need for emotional intelligence in systems 

design and operation




