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Sustainability and the precast Sustainability and the precast 
concrete industryconcrete industry

Every year, 214 million tonnes of aggregates, 125 million 
tonnes of cementitious materials, and 35 million tonnes of 
precast and cast-stone elements are produced.
Concrete production contributes significantly to UK total 
economy, consumption, and emissions (%):

Every year, 214 million tonnes of aggregates, 125 million Every year, 214 million tonnes of aggregates, 125 million 
tonnes of cementitious materials, and 35 million tonnes of tonnes of cementitious materials, and 35 million tonnes of 
precast and castprecast and cast--stone elements are produced.stone elements are produced.
Concrete production contributes significantly to UK total Concrete production contributes significantly to UK total 
economy, consumption, and emissions (%):economy, consumption, and emissions (%):



Environmental impacts and precastEnvironmental impacts and precast
Main questions raised:Main questions raised:Main questions raised:
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How can manufacturers maintain their profits and 
growth without negatively affecting the environment?
How far should manufacturers go to accommodate 
sustainability?

Answers for such questions are very complicated and will 
probably entail some compromises.

Our approach to handle this question is a little bit basic.

Taking the question to specific decision-makers within the 
organisation.

How can manufacturers maintain their profits and How can manufacturers maintain their profits and 
growth without negatively affecting the environment?growth without negatively affecting the environment?
How far should manufacturers go to accommodate How far should manufacturers go to accommodate 
sustainability?sustainability?

Answers for such questions are very complicated and will Answers for such questions are very complicated and will 
probably entail some compromises.probably entail some compromises.

Our approach to handle this question is a little bit basic.Our approach to handle this question is a little bit basic.

Taking the question to specific decisionTaking the question to specific decision--makers within the makers within the 
organisation.organisation.



Sustainability and the precast industrySustainability and the precast industry
Production systems are designed to manufacture Production systems are designed to manufacture 
products with high value, high quality, with less cost, products with high value, high quality, with less cost, 
and within shorter times.and within shorter times.
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Least costsLeast costs

More valueMore value
More qualityMore quality
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About the researchAbout the research
Aim:Aim: Evaluate effects of sustainable development measures Evaluate effects of sustainable development measures 
on the business case of precast flooring production on the business case of precast flooring production 
(Hollowcore/ pre(Hollowcore/ pre--stressed beams).stressed beams).

Objectives:Objectives:

Evaluate Environmental impacts Evaluate Environmental impacts –– using using LCALCA..

Understand links between environmental impacts and Understand links between environmental impacts and 
managerial/ technical solutions managerial/ technical solutions –– using using LCALCA..

Understand possibility of sustainability implementation and Understand possibility of sustainability implementation and 
manufacturersmanufacturers’’ levels of compliance levels of compliance –– using using focus groupsfocus groups
and and semisemi--structured interviewsstructured interviews..
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Life Cycle Assessment (LCA)Life Cycle Assessment (LCA)
LCA is a decisionLCA is a decision--support tool used to environmentally map support tool used to environmentally map 
productsproducts’’ impacts throughout its lifecycles.impacts throughout its lifecycles.

The BRE (Building Research Establishment) Environmental The BRE (Building Research Establishment) Environmental 
profile methodology was used. It accounted for 12 main profile methodology was used. It accounted for 12 main 
impact categories impact categories (Climate Change, Acid Deposition, Human Air/ (Climate Change, Acid Deposition, Human Air/ 
Water Toxicity, Ozone Depletion, Mineral Extraction, Waste, etc)Water Toxicity, Ozone Depletion, Mineral Extraction, Waste, etc)..

GateGate--toto--gategate environmental profiles developed for five environmental profiles developed for five 
hollowcore & prehollowcore & pre--stressed beams members of PFF. stressed beams members of PFF. 
Secondary information on upstream Secondary information on upstream cradlecradle--toto--gategate impacts impacts 
was also used.was also used.

Life Cycle Inventory (LCI) survey in addition to two surveys Life Cycle Inventory (LCI) survey in addition to two surveys 
(factory energy breakdown survey  and industrial waste (factory energy breakdown survey  and industrial waste 
survey).survey). 5



Life Cycle Assessment (LCA)Life Cycle Assessment (LCA)
Two main generic environmental profiles were completed Two main generic environmental profiles were completed 
(Hollowcore + Pre(Hollowcore + Pre--stressed beams).stressed beams).
Comparisons with calculated hardwood timber floorings and Comparisons with calculated hardwood timber floorings and 
steelsteel--deck floors show encouraging results.deck floors show encouraging results.
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Life Cycle Assessment (LCA) Life Cycle Assessment (LCA) 
Using Using ‘‘EcoEco--pointspoints’’ helped identifying the main production helped identifying the main production 
environmental impacts.environmental impacts.

Eco-point scores (Mineral Extraction not included – being 75% of the total score) 7

WasteWaste

0.05470.0547

Energy impactsEnergy impacts
& climate change& climate change

0.0172+ 0.11350.0172+ 0.1135

Cement ContentCement Content
(from cement (from cement 

production)production)
0.46660.4666

TransportationTransportation
(raw mat. only)(raw mat. only)

0.02660.0266
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Major impacts (energy)Major impacts (energy)
Precast factories energy breakdown shows the major Precast factories energy breakdown shows the major 
activities affecting levels and patterns of energy activities affecting levels and patterns of energy 
consumptionconsumption
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Main variables affecting energy levels are curing, casting, Main variables affecting energy levels are curing, casting, 
and other production systems employed, machinery used, and other production systems employed, machinery used, 
factoryfactory’’s layout, and shapes of products manufactured.s layout, and shapes of products manufactured.



Operational variablesOperational variables affecting energy levels and affecting energy levels and 
performance on a dayperformance on a day--toto--day basis, these include: day basis, these include: 
economies of scale; nature, size, and flow of jobs coming economies of scale; nature, size, and flow of jobs coming 
to the shopto the shop--floor; and climate (ambient temperature, etc.).floor; and climate (ambient temperature, etc.).
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Major impacts (energy)Major impacts (energy)

The impact of economies of scale on curing energyThe impact of economies of scale on curing energy



Major impacts (waste)Major impacts (waste)
A A surveysurvey was organised to identify the causes of concrete was organised to identify the causes of concrete 
waste generation and the main waste streams in precast waste generation and the main waste streams in precast 
flooring production.flooring production.
Main variablesMain variables affecting concrete waste levels are affecting concrete waste levels are 
customisation, production systems used (mainly casting customisation, production systems used (mainly casting 
systems), nature of the jobs, length of beds, faults and systems), nature of the jobs, length of beds, faults and 
accidents, and climateaccidents, and climate
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Major impacts (cement content)Major impacts (cement content)

No quantified links between cement content in mix and No quantified links between cement content in mix and 
duration of concrete curing process/ accelerated curing duration of concrete curing process/ accelerated curing 
energy.energy.
Cement production generates 24 times more COCement production generates 24 times more CO22 (per (per 
tonne of production) than precast flooring manufacture tonne of production) than precast flooring manufacture 
(including accelerated curing processes).(including accelerated curing processes).
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Major impacts (transport)Major impacts (transport)
Affects six main environmental impact categories including: Affects six main environmental impact categories including: 
Climate Change, Acid Deposition, Human Air and Water Climate Change, Acid Deposition, Human Air and Water 
Toxicity, Photochemical Ozone Creation Potential, and Toxicity, Photochemical Ozone Creation Potential, and 
Fossil Fuel Depletion.Fossil Fuel Depletion.
Depends mainly on:Depends mainly on: factory location, suppliersfactory location, suppliers’’ choice, choice, 
concrete mixes employed, proportions of raw materials concrete mixes employed, proportions of raw materials 
used, and means of transport utilised.used, and means of transport utilised.
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Linking environmental impacts to Linking environmental impacts to 
departmental decisionsdepartmental decisions
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Strategic decisionsStrategic decisions associated with transportation, associated with transportation, 
energy consumption and waste impacts.energy consumption and waste impacts.

Technical decisionsTechnical decisions affecting upstream impacts (cement affecting upstream impacts (cement 
use), curing energy, and transportation.use), curing energy, and transportation.

Marketing decisionsMarketing decisions affecting waste levels, product mix affecting waste levels, product mix 
impacts.impacts.

Design and projectDesign and project--specific decisionsspecific decisions affecting energy affecting energy 
consumption rates, waste levels.consumption rates, waste levels.

Operational shopOperational shop--floor and planning decisionsfloor and planning decisions
affecting curing and internal transport energy levels.affecting curing and internal transport energy levels.



Environmental impact scenarios.Environmental impact scenarios.
Using data on different production systems, operations, Using data on different production systems, operations, 
and policies, 219 environmental impact scenarios were and policies, 219 environmental impact scenarios were 
developed.developed.
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Focus Groups (interrogating results)Focus Groups (interrogating results)
Focus groups used to understand qualitative decisionFocus groups used to understand qualitative decision--
making aspects behind environmental impacts.making aspects behind environmental impacts.
Invaluable information collected on crucial Invaluable information collected on crucial business casebusiness case
objectives.objectives.
Information obtained on manufacturersInformation obtained on manufacturers’’ perceptionsperceptions of of 
sustainability.sustainability.
BoundariesBoundaries between business needs and sustainability between business needs and sustainability 
needs were evaluated and redefined.needs were evaluated and redefined.

‘‘Soft systemsSoft systems’’ techniques (including rich pictures) used to techniques (including rich pictures) used to 
analyse analyse –– understand dimensions of the problem by understand dimensions of the problem by 
acknowledging its complexity.acknowledging its complexity.
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Focus Groups (Focus Groups (‘‘rich picturesrich pictures’’))
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Factory

We do what we’re told. With the tools we’ve got it’s very 
hard to manufacture bespoke products without producing 
waste. We use increased levels of cement because we’re 

told so by technicians. We don’t know if our energy 
consumption is considerable.

Designers

We design products and methods of 
manufacture for products in 

accordance with customer demands 
and architects instructions, the losses 

in concrete waste are estimated by 
estimation Dept.

Estimation/ marketing

Customisation and customer satisfaction is 
necessary that cannot be ignored. Locating 
our sites is mainly based on the markets we 
can serve and the agenda of the owners of 

company.

Release 
manufacture 

orders

Architect

Customers love unique 
designs. Manufacturers 

should be creative
Senior Management

We need to be profitable, we should achieve 
time, cost, and quality advantages. We also 

like to care for the environment!

Client

We need the building to be 
carried out with the least levels 

of cost and time.

Technical managers

We are concerned with workability 
that’s why we increase cement 

levels in concrete mixes.

Logistics

We simply source from the best in 
cost and quality. But strategic 
decisions affect us the most

Products 
handled and 

sorted

Products 
transported 

to site

There are clear 
instructions that 

need to be 
extended more

It will become a 
competitive 

advantage in 
the future

Recycling and PFA 
use are considered but 
not integrated into day 

to day work



SemiSemi--structured interviewsstructured interviews
SemiSemi--structured interviews with decisionstructured interviews with decision--makers in makers in 
different management levelsdifferent management levels..

Being used to search for solutions and technologies Being used to search for solutions and technologies 
(specifying 19 principal solutions).(specifying 19 principal solutions).

1.1. Identifying nature of different decisions.Identifying nature of different decisions.
2.2. Identifying chances of sustainability applications.Identifying chances of sustainability applications.
3.3. Levels of awareness, possibility of amending decisions.Levels of awareness, possibility of amending decisions.

Initial results support and expand upon focus group Initial results support and expand upon focus group 
findings.findings.
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ConclusionsConclusions
Results and findings of the study will help manufacturers:Results and findings of the study will help manufacturers:

1.1. Address the main issues and elements affecting their Address the main issues and elements affecting their 
environmental profiles and performance.environmental profiles and performance.

2.2. Link Key Environmental impacts to conventional gains and Link Key Environmental impacts to conventional gains and 
losses in the business: addressing the potential conflict losses in the business: addressing the potential conflict 
between sustainability and business objectives.between sustainability and business objectives.

3.3. Recognise the quantitative and qualitative complexity of Recognise the quantitative and qualitative complexity of 
the problem, and identify the most effective solutions and the problem, and identify the most effective solutions and 
appropriate problem solving mechanisms to tackle appropriate problem solving mechanisms to tackle 
sustainability.sustainability.

Research is due for completion in Spring 2006.Research is due for completion in Spring 2006.
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Thank YouThank You
Any questions?Any questions?

email: hke@britishprecast.org


