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• Introduce the Materials Processing Institute

• The Circular Economy; Principles, Benefits and Challenges

• Industrial Symbiosis

• Steelmaking and steelmaking bi-products

• Tools for understanding and maintaining value; LCA and MSA

Agenda
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Materials Processing Institute
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• Demonstration/pilot scale equipment

• Industry led activity

• Responsiveness - Flexible pilot plant

• Universities and other RTOs - Finding new ideas
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Advanced Materials

• Energy applications – fuel cells, 
hydrogen, etc

• Civil nuclear - steels, advanced modular 
reactors

• Metal powders – for additive 
manufacturing

Circular Economy

• Raw materials security – providing 
greater economic stability

• Promotion of recycling – and strong 
secondary markets

• Reduce waste and support sustainable 
use of Natural Capital

Research Groups

Industrial Decarbonisation

• Hydrogen and its use in industry

• Carbon capture usage and storage 
(CCUS)

• Offshore wind and renewables

Digital Technologies

• Digitalisation of foundation industry 
processes

• Machine learning

• Data analytics
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Principles

1. Minimise raw material consumption

2. Maximise yield

3. Design for extended and second life

4. Low/Zero waste manufacturing using 
sustainable materials

5. Reduce consumption

6. Imbed recovery in design

Circular Economy
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Principles

1. Minimise raw material consumption

2. Maximise yield

3. Design for extended and second life

4. Low/Zero waste manufacturing using 
sustainable materials

5. Reduce consumption

6. Imbed recovery in design

Circular Economy

Circular economy is not just about waste 
management and zero landfill
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Benefits

1. Raw materials security supports economic 
stability and reduced reliance on raw material 
imports

2. Strong secondary materials market supports 
manufacturing resilience

3. New, low carbon recovery technologies for 
critical materials supports innovation

4. Waste reduction and minimised environmental 
impact improves biodiversity

Circular Economy
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Challenges

1. Society is engineered to consume and dispose

2. Population growth = rapid consumption increase

3. Demand outstripping supply of finite reserves

4. Decarbonisation can challenge circularity

Circular Economy
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Industrial Symbiosis

Waste ResourceWaste Resource Waste Resource

Natural Resources Natural Resources

Products Products

Graphic representation of Industrial Symbiosis [4, 5].
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Steel Demand Outlook to 2050

Global steel demand outlook [7].
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Primary Steelmaking - Industrial Symbiosis

Process Flow Diagram of the primary steel making route.
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Secondary Steelmaking - Industrial Symbiosis

Process Flow Diagram of the secondary steel making route [6].
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Iron and steelmaking slags

Source Processing Application

Blast Furnace

Slow cooling (air cooled), 

crushing, sieving
Concrete and road aggregate

Rapid cooling (water cooled), 

gridding
Cement, concrete addition

Basic Oxygen Furnace
Slow cooling, crushing, 

sieving
Concrete and road aggregate

Electric Arc Furnace

Slow cooling, crushing, 

sieving
Cement addition and concrete

Slow cooling, moistened, 

crushing, sieving
Concrete and road aggregate

Ladle Furnace
Slow cooling, moistened, 

crushing, sieving
pH stabiliser, roads, cement

Source, processing, and applications of iron and steelmaking slags [7].
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• Inorganic materials with a polymeric structure

• High strength among other valuable properties

• Chemically inert to a range of aggressive structures

• >80% reduction in CO2 emissions when compared to industry standard materials

• Potentially sourced from legacy industrial sites

Geopolymers and Geopolymer Cement
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Worldsteel

Worldsteel Circular Economy Strategy; “The 4Rs”.
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Tools for understanding and maintaining value; LCA and 
MSA
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• Structured framework that enables selected impacts or benefits to be quantified 
throughout the life cycle of a material, product or service.

• Useful for:

• Identifying critical points in the life of the system

• Comparing different approaches/technologies

• Setting benchmarks

• Full life optimisation

Lifecycle Assessment
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• A tool that maps the flow of a material through its entire lifecycle from exploration and 
extraction, through processing, manufacturing and use and on to the end of life either 
through recovery or disposal

• Highly effective for identifying pinch points in the material value chain allowing mitigation 
strategies to be built-in and resilience to be built

Material System Analysis (MSA)

Material System Analysis of Nine Raw Materials; C. T. Matos et al; JRC of the EC; 2021 
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• Circular Economy is not solely about end of pipe treatments and waste management

• Resource optimisation throughout useful life and beyond

• Challenges to convert from a linear to a circular model…

• …but also opportunities

• Established tools support value chain quantification

• Extensive opportunity for research and commercialisation on new processes and 
technologies

Key points
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FULL CIRCLE TO RE-USE
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The Structural Carbon Tool
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The Structural Carbon Tool
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Re-use vs Re-cycle
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Lifecycle embodied carbon
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Concrete, steel & timber – where is the embodied carbon?

Concrete

Stee

l

Timber

Chemical reaction

Steel manufacturing



Impact of Material Production (LETI)

© LETI Embodied Guide







Current Material Shortages







© Elliott Wood









© Elliott Wood

Application of reuse potential audits
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Example application: masterplans - Carpenters Estate, Stratford
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Example application: masterplans - Smithfield, Birmingham
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Reuse of steel
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Donor Structure
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Receiving Structure
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engineering a 

better society
Carbon Waterfall



© Elliott Wood 25.04.2022 56



© Elliott Wood

Projects
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How can we all help?
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What can we do about it?

“We believe that the Reuse of second-hand construction 

materials is the only way forward. The industry has to 

establish a viable second-hand market which deals with 

storage, cataloguing and recertification. This is only in its 

infancy but with the right investment and government 

support will, we believe, become the norm.”

Gary Elliott, Elliott Wood  (December 2020)

Strictly Confidential
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What you can do

• Raise the issue of reuse with your clients, 

contractors, design teams

• Don’t just let demolition happen without 

questioning it

• Get engineers involved sooner

• Look to source second-hand materials for your 

new build projects

• Talk to other clients, contractors, design teams

• Share knowledge, collaborate

• Read industry papers and attend webinars
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Non-structural re-use potential audits

Strictly Confidential

Organisations include:

• Rotor Deconstruction

• Community Wood Recycling

• Opalis

• Salvoweb

• Building Deconstruction 

Institute

• ReLondon / CirCUIT



WhatNext?
This is just the beginning of a 

process, a practical guide 

created by Engineers and 

clients who manage 

commission and build. 

But how can we take this 

even further into the day-

to-day until it becomes the 

norm? 

Gary Elliott 

g.elliott@elliottwood.co.uk

Penny Gowler

p.gowler@elliottwood.co.uk



UCL Institute for Sustainable Resources

Can we remove 
waste from the 
construction 
industry?

Dr Teresa Domenech, UCL



What is construction waste? 

Construction, demolition and 

excavation was makes over 62% of 

the total waste generated in the UK.

The largest two waste categories are 

‘mineral wastes’ (80.4 MT) and ‘soils’ 
(58.5MT). 



What is the destination of construction 
waste?



Material Streams and destinations



What does recovery of construction 
waste really mean?
‒ More than half of all waste recorded as recycled in the UK is Mineral 

wastes and soils, two main fractions of C&D waste

‒ Mineral waste is made up of bricks, stones, concrete, etc from 
construction which is recycled into secondary aggregates. 

‒ The UK utilises 70 MT of recycled and secondary materials in the GB 
aggregates market, (28% market share)

‒ Highest use of secondary aggregates in Europe

‒ Linked to Aggregates Levy (a tax on produces of primary aggregates)



What does it mean circularity in the 
construction industry?



Strategies to increase circularity in the 
construction sector_ from waste to resource

Adaptability
Life-extension 

through 
maintenance

Build in layers
Modular 
design

Site Waste 
Management 

Plans 

Resource 
Management 

Plans

Procurement 
strategies 

Material and 
building 

“passports”

Designing out 
waste

Designing for 
de-

construction








