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• We’re all aware of big 21st century challenges

• Lots of people are clearly doing lots of great work

• But are we on target?

• How can we fit everything together in time???

• A 20-year scenario to ‘raise the debate!’

Description of the scenario



The scope of the study



• Land-use, buildings 
transport, diet & industry

• Wind, wave, tidal, energy 
efficiency 

• Domestic, community & 
national scales

Integrating sectors & scales



Synergy in de-carbonising;



CAT Staff Industry

NGOs Academics

Our 18 month process …



In collaboration with …



Universities  



Industry  



Research centres



Our wellbeing depends on:
• Climate Security
• International Security 
• Energy Security
• Economic Security



‘The Scenario’



• UK oil & gas supply lines
• More & more money 

leaves the UK economy 
as the cost of energy 
imports increases.





• Sector by Sector
– Transport 
– Built environment
– Food & Land-use 
– Industry

• Over 50% reduction in energy use in 20 years



• Change of energy source 
from fossil fuels

• Electrification of cars, trains 
& LGV’s

• Modal shift - private car to 
public transport, walking and 
cycling

• Reduction in passenger km

Electric cars get a makeover

Transport



• No domestic aviation, 
1/3 international on current 
levels

• High speed electric train 
network

• Locally grown biofuels & 
hydrogen to power HGV’s 
and planes

Transport



Transport: modes (km)

NOW 2030



• The design, construction, maintenance, 
refurbishment, management & operation of 
the country’s building stock are all crucial to 
reducing carbon emissions

• Massive employment potentials 

Built-environment



• Focus on fabric & EROEI of a building 

• Embodied energy of materials & processes

• Natural materials in both new-build and 
retro-fit can reduce impacts and enable the 
building stock to lock away carbon

Built-environment
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• “Net Zero Carbon” (construction & use)

• Up-skilling the industry

• Occupant education as core

• Building management systems

Zero carbon new-build



Timber-frame innovation



• The largest decrease in emissions in the 
built environment will come from retro-fit

• 20 million homes in 20 years 
• A Code for Sustainable Refurbishment; 

improvements such as glazing, insulation, 
boilers & other efficiency measures.

Zero carbon retro-fit



• Identify UK ‘strategic 
renewable asset’

• The energy from current 
technologies widely 
deployed in non-
sensitive locations



Estimate the 
income harvesting 
this renewable 
energy could 
inject into our 
economy!

North East;
£196,000



Electricity, Heat & Transport



• Exports of up to 17% 
earning £7bn annually

• Built on UK-ERC ‘Env. 
Sensitive Scenario’ data

• Comparable with ‘Offshore 
Valuation Group’ findings



Variability managed by:
• Smart grids which 

control demand
• Limited use of UK 

biomass crops
• Thermal-mass of 

building stock 
• EU Super-grid 



• High Voltage DC Grid
• Linking up the offshore 

wind-farms 
• Also linking the winter wind 

to the summer sun

EU Energy network



• Some emissions are hard to eliminate 
completely, and there would be residual 
emissions of about 10% 

• These are balanced with land-based 
sequestration processes, giving net zero 
emissions. 

• The mostly-electrical energy system still needs 
a certain amount of solid, liquid and gaseous 
fuels

• These are provided by dedicated biomass 
crops, converted into various usable fuels.

Land-use in the Scenario



Current land-use yields and impacts



Food Quality

• There would be a 
lower level of 
livestock products, 
particularly red meat 
and dairy

• This mix closely 
matches the 
recommendations for 
a healthy diet

Meat ‘n ten veg?



2030 land-use patterns



Re-thinking land-based assets

Food
Energy
Sequestration
Other

Urban land 
Biodiversity 

Amenity 
Recreation 
Protected    
areas etc 53Mt food

176TWh 
primary 
energy

-68MtCO2e



Some surprising benefits

• Food security
• Food quality
• Biodiversity 
• Rural life and livelihoods



Is 100% RES Possible?



Needs a mix of policy options
• International Route-map is essential
• Personal Carbon Regulation
• Changes in taxation
• Support for innovation 
• New business models: ESCO’s
• Strategic ‘stimulus’ investments 



What would be the costs?
• These are not really costs!
• War, fire, flood or epidemic are costs

• ZCB2030 offers an investment opportunity 



What would be the costs?
• Electricity is a secure premium product
• Front-end loaded costs are more certain 

than other energy generation 

• Returns are greater than investments

• Total margin depends on carbon price



What would be the costs?
• 50% of ‘energy’ in ZCB is from 195GW of 

offshore wind with an output of 615TWh. 
• A total investment of £476bn delivers a revenue 

of £79bn each year. 
• So £48bn per year for 10 years could deliver 

£79bn revenue a year (for 20 years).
• Based on ‘offshore valuation group’ findings 



What would be the costs?
• Massive new asset-base for the UK

• Benefits for rural areas in particular

• Re-skilling to ‘un-lock’ these assets
• Balance of payments - 2030

 



Where would the investment 
come from?

• Pension funds
• Local Authorities
• Individual & communities
• Charitable trusts
• Investment banks
• Energy Bonds





… between 
forward-thinking 
organisations & 
first movers!

A new community of practice…
Government, 

Banks & Industry

Third sector, 
Trusts & 

Foundations

Communities & 
Individuals

ZCB2030



A sense of collective purpose



Communications

• The first fully integrated 
positive vision for the 
future. 

• A rapidly decarbonised 
UK is both aspirational 
and prosperous.



























Free to download from 
www.cat.org.uk
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