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Construction materials are responsible for 11% Global 
CO2eq emissions

Stagnant productivity growth   

Segmented supply chain

CONSTRUCTION INDUSTRY CHALLENGES 

Increasing capital carbon

Net Zero 2050 
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CAPITAL CARBON – CONCRETE

Global UK

Concrete use 4,000 Mt/y cement   
~18,000 Mt/y concrete

15 Mt/y cement
82 Mt/y concrete

Carbon emissions -
associated with concrete
+Based on Bath ICE V3.0

3,000 MtCO2e/year 14 MtCO2e/year

Cost of concrete (assuming 
readymix to site gate)

£750 bn/year £3 bn/year

Source: Concrete Tiger Team Project -Expedition Engineering (Jan 2021)
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• Many processes around the world measure waste 
one way: what they put in the bin

• Anything that is recycled, regardless of the 
financial & environmental downgrade, is often 
excluded from waste figures

• Wasted energy and wasted heat are hard to 
separate from unavoidable process losses

‘Waste’ as a concept is defined in 
various ways in different industries 
and processes
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Transport Inventory

Defects

Over-
production

Over-
specification 

Motion

Waiting 

LEAN MANUFACTURING

Lean manufacturing revolutionised how we look at 
waste, but has its own limitations

…leads to increased MOTION here.

Reducing rivet 
INVENTORY here…



5

Zero loss
• Zero Loss Manufacturing is a 

Continuous Improvement approach 
from the late 1990s

• It compares actual performance to a 
first-principles theoretical best-possible 
performance

• This removes subjectivity or 
‘constraints’ from the process, and 
allows resource to be focused on the 
largest source of loss

• Commonly used to tackle throughput, 
cost, and labour productivity

How zero loss yield analysis works (ZLYA)

• How much material do we really need?

• Where is the excess going?

• How do we reduce the waste?

• What is it worth?
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20%

40%

60%
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100%

Actual Cost Top 5 products Top 5 mater ials Other Materials Scrap Value Inventory Costs Ideal Cost
Actual resource use Source of loss Theoretical minimum resource use
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ZERO LOSS YIELD PATH – CONCRETE

3.1 Concrete

4.1 Cement

5.1 Ordered 
volume

6.1 Construction 
Drawings

7.1 Structural 
design

8.1 Material 
needed to resist 

Design Loads

9.1 Material 
needed to achieve 
workable option

9.2 User 
Specification 

(client led), size, 
comfort

8.2 
Overspecification 

in design

8.3 Safety 
Factors/Codes

7.2 Contractor led 
changes to the 

design
7.3 Temp works 

7.3.1 
Safety/Access/

Welfare

7.3.2 For 
construction

6.2 Measurement 
error

6.3 5% over order 
guidance

6.4 Changes made 
on site

6.4.1 Conditions 
different to 
expected

6.4.2 Logistics 
reasons

6.4.3 Tolerances 
as per drawings 6.4.4 Rework

5.2 Rejected on 
delivery

5.3 Waste at 
batching plant (% 

yield)

5.4 Concrete 
strength overspec

4.2 Aggregate 4.3 Water 4.4 Rebar
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ZERO LOSS CASE STUDY – SITE A  

Well optimised 
efficient structure

40%

Sub-optimial 
structural 

layout/shape
25%

Under utilistaion in 
structural design

15%

Under-use of 
code provisions

10%

Blanket application of 
onerous client standards

5%
Over-ordering

5%

(B)Sub-optimal use of material in structural elements(A) Root causes of concrete of waste on site 
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CO2 Goal: 10% of emissions 
ZLYA Loss: 23% of emissions

CASE STUDY – CONCRETE PILES  

• Recent project examined the construction of 
concrete piles and reinforced beams

• Company produces 250,000 units/year 
across 133 SKUs

• Zero Loss Cement Yield ~74%

• Equivalent loss of 3,500t/year of CO2

• customers 
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SITE INSIGHTS 

Site Ttemporary Works(% of total volume) Project type

A1 28 Water Piling 

A2 4 Water- structures 

A3 6.8 Water-structures

B1 14.6 Highway-Structures

C1 13 Highway-Structures

Percentage of concrete used in temporary works
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Inefficient use of reinforcement – STEEL
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\

Resource 
efficiency  

TIME IS CRITICAL !!!! 

Renewable 
energy 

CCUS

Sustainable 
material 
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Thank you.
expedition.uk.com

centreforsmartinfrastructure.com

Omar Abo Madyan

osd22@cam.ac.uk 

linkedin.com/in/omarabomadyan
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