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Summary 

This report is the initial output from a half-day workshop held in London on 27th 
March 2019. The workshop was undertaken as part of an EPSRC funded research 
project “Minimising Energy in Construction (MEICON)”. 

The long-term vision of MEICON is for the built environment to be designed cost-
effectively, based on whole life cycle energy consumption using minimum material 
resource for appropriate performance. Our immediate ambition is to use feasibility 
studies to identify and address sources of wasted embodied energy, value-less cost, 
and performance over-design in the construction industry to transform sector wide 
design practice and define the research areas that will underpin this transformation. 

The workshop aimed to broaden MEICON’s reach beyond structural engineering and 
begin a conversation with client bodies. A series of facilitated sessions were used to 
highlight the challenge and opportunity we face in minimising embodied energy. 
Cultural and business change in all sectors is required if we are to meet our climate 
change targets.  

The MEICON team is keen to support all areas of the built environment in their 
efforts to reduce whole life energy consumption. I look forward to your feedback on 
the content of the report, and to working with you in future. 

 

 

 

 
Dr John Orr MEng (hons) PhD CEng MIStructE FHEA 

Principal Investigator 
University of Cambridge 
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1 Introduction 

This report briefly outlines a half-day workshop that was held on Wednesday 27th 
March 2019 as part of the EPSRC funded research project Minimising Energy in 
Construction (MEICON). The workshop aimed to broadens MEICON’s reach beyond 
structural engineering and was the start of a new conversation with client bodies and 
representatives. This report outlines the workshop outputs and provides pointers to 
further information to generate discussion. 

The half day workshop was structured around four short introductory presentations, 
followed by two facilitated sessions which aimed to allow the audience to come up 
with conclusions as to how their businesses could respond to the embodied energy 
challenge. The agenda for the day is shown in Table 1. 

Table 1: Workshop Agenda 

Time Session Detail 
0830 - Delegate Registration and Coffee 
0900 Plenary Welcome and Introductions 
0910 Plenary Setting the scene: four introductory presentations 

• MEICON project, view from Academia (John Orr) 
• Structural Engineering viewpoint (Chris Wise) 
• Policy viewpoint (Simon Sturgis) 
• Commercial viewpoint (Natalia Ford) 

1000 Workshop 1 Perspectives on embodied energy.  
A short workshop to examine the size of the risk and the 
opportunity that embodied energy might present for 
businesses. Undertaken in a series of twenty-minute 
vignettes to cover Risk, Data, Circular Design and Whole 
Life Costing. 
Facilitated by Oliver Broadbent 

1100 Tea break  
1115 Workshop 2 What happens if we do nothing?  

A pre-mortem, imagining we have collectively failed to 
address the challenge of embodied energy. What steps 
took us to that position? What were the root causes? How 
might we avoid following such a destructive path? 
Facilitated by Oliver Broadbent 

1215 Plenary Gathering commitments 
Discussion to generate actions for the future.  

1245 Plenary Conclusions 
Summary and wrapping up 

1300  Session close 
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We envisaged this workshop as the first in a series of bi-annual events that will help 
to build momentum around data-based decision making for whole life costing, 
embodied energy, and the circular economy. All slides used on the day are provided 
in Appendix 1. Please refer to these for further details. 

1.1 Speaker profiles 

 

John Orr University of Cambridge, University Lecturer 
John’s research has its focus in minimising embodied energy 
and improving productivity. He creates new methods for 
analysis, optimisation, and automation of construction. He 
leads four EPSRC research projects and a team of 17 working 
towards his vision for the lightweighting of infrastructure by 
learning from real performance: jjo33@cam.ac.uk  
 

 

Chris Wise Expedition Engineering, Senior Partner 
Chris is an award-winning designer, recognised as one of the 
most inventive structural engineers of his generation. He 
relishes challenging convention, and is a positive creative force 
in any design team. Chris’ bold ideas and amiable demeanour 
make him highly sought-after. Chris has a passion for lean and 
elegant design, and has a design ethos grounded in simplicity. 
 

 

Simon Sturgis Targeting Zero, Founder 
Simon Sturgis is author of the RICS Professional Statement 
‘Whole Life carbon Assessment for the Built Environment - 
2017’, and equivalent RIBA, BCO and UKGBC guidance. He is 
an advisor on Embodied Carbon to Landsec, British Land, 
Google, Grosvenor, Heathrow, Gatwick, Warwick University, 
BEIS and the GLA. 
 

 

Natalia Ford TFT LLP, Senior Sustainability Consultant 
Natalia leads on embedding embodied carbon and circular 
economy priorities into projects at TFT. Previously she worked 
at UKGBC, focusing on campaigns such as “Embodied 
Carbon: Developing a Client Brief” and Embodied Carbon 
Conference 2018, working with the entire value chain to raise 
awareness and understanding of supply chain carbon. 
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1.2 Delegates 

Tatiana Boldyreva, CDP 

Ann Bodkin, Department for Education 

Frank Blande, Multiplex Construction 

Oliver Broadbent, Constructivist 

Alex Copping, University of Bath 

Mark Crooke, Heathrow 

Michal Drewniok, University of Cambridge 

Andrew Day, Telford Homes Plc 

Stephen Emmitt, University of Bath 

Mirko Farnetani, London Energy Transformation Initiative 

Natalia Ford, TFT 

Philippa Gill, Tishman Speyer 

Maria Gkonou, Redrow Group 

Ursula Hartenberger, RICS 

Alexia Laird, Canary Wharf Contractors 

Magdani, Nitesh, BAM Construct UK 

Robert Mair, Crossbench peer and emeritus Professor of Geotechnical Engineering 

John Orr, University of Cambridge 

David Riley, Anglian Water 

Rosie Rich, RICS 

Davide Stronati, Mott Macdonald 

Simon Sturgis, Targeting Zero LLP 

Tom De Saulles, Concrete Centre 

Guy Thompson, Concrete Centre 

Alex White, Aldersgate Group 

Chris Wise, Expedition Engineering 
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2 Session One: Setting the scene 

The first session of the workshop was anchored around four short introductory 
presentations from Academic, Structural Engineering, Policy, and Client 
perspectives. The session aimed to establish the importance of embodied energy 
and the need to do something about it. Each speaker asked the audience one 
question, with answers to these captured electronically. This section analyses those 
questions. All slides used in this session are shown in Appendix 1, with one select 
slide per speaker shown in the report below. 

2.1 Presentation 1: The MEICON project and a view from Academia 

 

Figure 1: Presentation 1: Key Slide 

Question 1: If we could save 50% of structural materials through improved 
design and construction, what might your cost savings be annually? (n = 14) 

Table 2: Responses to Question 1 

# Response # Response 
1 25 to 30% per project, which assumes 

no operational responsibility post 
construction 

8 A lot! But maybe need to consider the 
real estate investment cycles ? 

2 £million 9 Huge! 
3 £million 10 25% 
4 Too many variables... Let’s assume 1 

Building per year, I’d say a saving of 
10% 

11 
20,000,000 
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# Response # Response 
5 Circa 100m at a guess 12 50% 
6 20% 13 15% of project costs 
7 25% 14 20 

 
2.1.1 Further reading 

Embodied energy wastage in the order of 50% is common [1, 2]. Inefficient 
overdesign of buildings and infrastructure must be tackled to minimise embodied 
energy demand and to meet future energy efficiency targets. Achieving growth and 
minimising embodied energy will require a change in procurement, design and 
construction that puts embodied energy at the centre of a holistic whole-life cycle 
design process. 

E Minimising Energy in Construction, Survey of Structural Engineering Practice. 
Available to download from https://www.meicon.net/survey2018 [3] 

E Automating Concrete Construction (ACORN). http://automated.construction/ 

E Moynihan, M. Utilization of structural steel in buildings. Proc. R. Soc. A, 2014, 
DOI: 10.1098/rspa.2014.0170 [1] 

E Construction 2025 Strategy [4], available from 
https://www.gov.uk/government/publications/construction-2025-strategy  

2.2 Presentation 2: Structural Engineering viewpoint (Chris Wise) 

 

Figure 2: Presentation 2 (no slides, but a key reference is shown!) 
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Question 2: If Usain Bolt was designed and built in the same way as today’s 
buildings, what would be his time for 100m? (n = 18) 

# Response # Response 
1 3 months 10 30 seconds 
2 50 years 11 1/4 slower 
3 20 seconds 12 10 minutes 
4 5 minutes 13 14 sec 
5 1 minute 14 20 seconds 
6 1 year maybe 15 Several hours 
7 15 seconds 16 20 seconds 
8 100 seconds! 17 2 minutes 
9 16 seconds 18 30 seconds 

2.2.1 Further reading 

“…Through delving into real engineering practice, it is already clear that low fees do 
not encourage low material use in practice. Better for commissioners to take the 
holistic view, challenging and enabling the good designer to require the least 
material, recognising anyway that design fees are a small part of most project costs, 
far outweighed by material and environmental performance savings. In rough terms, 
every 10% wasted just on the material resource content of a building structure adds 
at least 1% to the overall cost of the project. This is roughly equivalent to the 
engineer’s entire design fee. So a 20% reduction in material would cover the 
engineer’s fee and give the client the same sum again as a double saving. For 
government clients, these savings can be redirected for hospitals, schools, 
infrastructure, healthcare, pensions. For private clients the financial benefits to their 
shareholders are equally clear” [3] 

E The “Get it Right Initiative”, dedicated to eliminating error in the UK construction 
industry - https://getitright.uk.com 

E Marginal Gains in Construction – more value, less cost. http://bit.ly/2FJ64ZN 

E “Enough is Enough” - https://www.youtube.com/watch?v=ieqPRhgdUMU 
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2.3 Presentation 3: Policy viewpoint (Simon Sturgis) 

 

Figure 3: Presentation 3: Key Slide 

Question 3: Will you change your behaviour as a result of anything you have 
heard yet this morning? Why? (n = 12) 

# Response # Response 
1 Not applicable to me - but the statistics 

have been more positive than I first 
expected 

7 Have even less respect for ‘Project 
Managers’ 

2 Yes - coupling up embodied carbon 
with VE 

8 Yes. 

3 Yes Be more confident about the need 
for board to support this approach 

9 No, however, very useful re-inforcing 
data to support actions being taken. 

4 The overdesign issue needs to be 
explored more by contractors and 
design teams to ensure material 
optimisation 

10 Yes 

5 No...we are already sold on the 
benefits of lowering embodied carbon, 
but we find that not many clients are 
pushing this agenda, and there is no 
legislation so it’s an uphilll struggle. 

11 No 

6 N/A (but great to see things like the 
Stirling Prize creating non-policy 
incentives) 

12 Yes 

 
2.3.1 Further reading 

Embodied energy is becoming a dominant part of whole life emissions, as shown in 
the simple charts in Figure 4 below. The London Mayor’s environmental policy 
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“encourages new developments to estimate lifecycle GHG emissions and minimise 
embodied carbon in construction”, and in the London Plan policy SI 2 states 
“Development proposals referable to the Mayor should calculate whole life- cycle 
carbon emissions through a nationally recognised [scheme]”. Similar actions are 
being taken by other cities, both in the UK and around the world. The latest revisions 
to BREEAM are also making positive steps towards proper consideration of 
embodied energy. 

 

Figure 4: The importance of embodied carbon in the whole life assessment (after [5]) 

E UKGBC Advancing Net Zero (https://www.ukgbc.org/ukgbc-work/advancing-net-
zero/) and World GBC Advancing Net Zero Campaigns 
(https://www.worldgbc.org/advancing-net-zero) 

2.4 Presentation 4: Commercial viewpoint (Natalia Ford) 

 

Figure 5: Presentation 4: Key Slide 
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Question 4: What % of total emissions for your company are in scope 3? (n = 
10) 

# Response # Response 
1 30% 6 Approx 50% 
2 50% but only low because we operate 

buildings post construction. 70% 
otherwise. 

7 90% 

3 15% 8 95% 
4 No idea (but not applicable to me) 9 93% 
5 40% 10 Approx 50% 

 
2.4.1 Further reading 

The importance of Scope 3 emissions should not be underestimated. The World 
Resources Institute report referenced below states: “Scope 3 emissions can 
represent the largest source of emissions for companies and present the most 
significant opportunities to influence GHG reductions and achieve a variety of GHG-
related business objectives”. 

 

Figure 6: Scope 1, 2, and 3 emissions (figure adapted from [6]). 

E CDP Technical Note: Guidance methodology for estimation of scope 3 category 
11 emissions for coal mining companies 

E World Resources Institute: Corporate Value Chain (Scope 3) Accounting and 
Reporting Standard (available from WBCSD Corporate Value Chain (Scope 3) 
Accounting and Reporting Standard) 

E UKGBC: Embodied carbon: Developing a client brief. Available at 
http://bit.ly/2U3Qxg0  
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3 Workshop One: Perspectives on Embodied 
Energy 

Workshop 1 aimed to examine the size of the risk and the opportunity that embodied 
energy might present for businesses. The workshop was undertaken in a series of 
twenty-minute vignettes to cover Risk, Data, Circular Design and Whole Life Costing. 

3.1 Risk 

Question: What could you do to increase the risk that embodied energy poses 
to your business? 

Responses are given by table, numbered 1-5. The photograph shows the written 
capture during workshop. 

 

1. Denial – deny to everyone and deny 
everything. 

2. Care about short term profit 
Cheapest materials. 
Long distance transport by diesel 
truck 

3. Do nothing. Don’t educate anyone 
4. Specify high embodied energy 

materials (platinum, steel, concrete, 
aluminium). 
Don’t measure anything 

5. Allow conservative design 
Business as usual 
No targets or measurement 
Lowest cost + short-term design 

3.1.1 Analysis 

This exercise simply makes the point that if we can identify how to increase risk, then 
doing the opposite gives a sensible starting point to see how we might reduce risk. 
As can be seen in the list above, thinking long term, measuring performance, doing 
things differently, and education all feature as potential risk reduction methods that 
we can all do today. 
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3.2 Data 

In this session three questions were posed: 

Question 1: What is the total embodied energy of your best performing asset? 

 

5. 0tEE [zero tonnes embodied energy] 
(avoid building an asset). Encourage no 
build options 

4. One assessment 417kgCO2e/m2 

3. 450kgCO2/m2. 400 possible (is database 
comparable?) 

2. WWF HQ 485kg/m2. UKGBC interior fit 
out 163kg/m2. Nazdar 250?! 

1. No, don’t know the target or 
benchmarks. What and how? 

Question 2: What should it be? Why? 

 

5. More of no build. Better procurement 
and supply chain to support no build 
options. Build trust over time. 
Framework + Procurement 

4. Better. Improve on 417 [kg/m2] 

3. 50kgCO2e/m2 GIA improvement 

2. Zero. 
- Reporting building we have, not what 
we need. 
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Question 3: How will you know when you have met the target? 

 

4. We don’t have target yet. Develop metric 
then target. 

5. 70% decrease in capital carbon by 2030. 
1400 CC [cost/carbon] models [used to] 
measure carbon and cost for £1bn of 
assets. Tool produced [to] challenge on 
£ and Carbon at the same time 

3. Compare against a national database – 
ABCD 

2. Do you count WL [whole life] – only at 
demo, [or] PC [practical completion] – 
set out metrics to achieve zero 
eventually. Requires other societal 
change, e.g. decarbonise grid. 

3.2.1 Analysis  

The discussion around Question 1 identified that the best performing asset might be 
the one that you avoided building (the “no-build option”). Numerical responses, as 
seen above, were mainly for office spaces, but there was considerable discussion 
about the boundaries of what has been measured and reported. This highlighted that 
a key challenge in knowing what the embodied energy of your best performing asset 
is, is measuring embodied energy in a reliable and comparable manner.  

When identifying what the embodied energy should be, the consensus in the room 
was reductions over what we currently do. The reduction to zero (or indeed, not 
building at all) was discussed, and support to do this through long term frameworks 
and procurement options, building trust with suppliers, was a key point. 

Understanding when you have met the target also requires first a measurement 
methodology to be developed. The use of digital tools and BIM was a key discussion 
point, along with the need for a national database – open source information on all 
buildings in the country that could inform future design, for example. 
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3.3 Circular design and whole life costing 

The final session of Workshop 1 again asked three questions, initially to be 
answered individually, and then by table. 

Question 1: What percentage of the assets you have already commissioned 
will be reused at the end of their life? 

 

2. Hard to consider circularity. Unknown. 

1. Heathrow pavement [example] gets 
recycled. V[ery] complex in the built 
environment.  

3. No culture of reuse. Very low % reuse 
less than 5%. Reuse fails because of 
warranties etc. 

5. 70% assets reuse – client owned. 

4. Most schools are beyond end of life à 
solid construction being used. £500bn 
on capital spend e.g. repair beyond 
end of life. 

Question 2: What proportion of your built assets would it be feasible to reuse 
in the future? 

 

2. Unknown 

1. Unknown 

3. Design is feasible – challenge of 
existing building stock. 50-100% target 
would be good. Follow Netherlands 
reduction targets to change culture. 

5. Most – design with circular in mind. 

4. Bridges to extend even further à 
“Make do and mend”. 
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Question 3: How do you measure the circularity of your assets? 

 

2. Experience à clients don’t plan to 
have the building at end of life. 
Repackaging of business as usual as 
circularity 
Don’t look at this in isolation – e.g. 
distance of transportation in context of 
EI [environmental impact] 

1. We don’t 

3. UKGBC – measuring raw materials? 
Measure % of reuse in all new 
designs. 
Use of BIM and LCA tools. With 
standards to get certainty. A 
dashboard to measure. 

5. No great examples yet. Brummen 
Town hall is one. Lots of theory, e.g. 
material passports. 

4. Question what should be replaced à 
targeted. 

3.3.1 Analysis 

When considering circularity, the discussion across all three questions focused on 
current experience that many clients do not intend to own a building at the end of its 
life, and this makes consideration of circularity difficult. A very low level of reuse was 
typically reported in Question 1, with the exception being in the case of client owned 
assets. In the building sector, issues around warranties of existing components were 
raised. It may well be feasible to design a future building to be circular, but a 
particular challenge in much of Europe is to identify how our existing building stock 
can be circular. In Question 2, examples of the targets set in the Netherlands were 
raised, and how this has driven a change in culture, not just in construction but 
across sectors. 

E A Circular Economy in the Netherlands by 2050, Government Policy: 
http://bit.ly/2WpPPq2  

In Question 3 we examined how circularity is measured. Some discussion around 
digital tools identified a range of current options, but the focus of the discussions was 
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here on the lack of real demonstrators of circularity. Brummen Town Hall (again in 
the Netherlands) was raised as an example. Additional examples include the recent 
“Buildings as Material Banks” Project in Europe. 

E Buildings as Material Banks, EU Project: https://www.bamb2020.eu/ 

E Decoupling Natural Resource Use and Environmental Impacts from Economic 
Growth, UNEP report, 2016: http://bit.ly/2Ox9ZMd: 

 

Figure 7: Historic GDP growth and material extraction. 

 

Figure 8: Progress towards a circular economy. Adapted from http://bit.ly/2UYnA1r 
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4 Workshop Two: What happens if we do nothing? 

Workshop Two was undertaken as a pre-mortem. Delegates were asked to imagine 
that we had collectively failed to address the challenge of embodied energy by 2025. 
What steps took us to that position? What were the root causes? How might we 
avoid following such a destructive path? 

4.1 Failure scenarios 

Delegates were asked, first alone, and then in tables, to imagine the headlines in 
2025. The following question was posed and reported back by each table: 

What are all the possible ways your business could fail if you didn’t take 
embodied energy into account in your decision-making in 2019? 

 

2. Reputational damage 
Mandatory reporting would be a problem 
Employment potential – “bad” company 

1.Reputational damage 
Competitive advantage + funder 
investment 
Sued for poor advice 
à Regulatory risk “polluter pays” = $ 

3. Escalating material prices 
Edit the maintenance cycle 

4. Obsolescence. Disruptive change = 
current industry goes bust 

5. Reputation. Customers/tenants/students 
vote with feet 

4.2 Root causes and actions 

By asking “Why?” multiple times, each table was challenged to identify the root 
cause of the failure scenario. What path had led them there, and what would the 
action be now to prevent that from happening. We challenged participants to think of 
actions that they could realistically take.  
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2. Reputational risk à speak to policy. 
Speak to investors and banks à pay to 
collect [data]. Value of [data] collection 
better communicated to clients. 
Action: Platform into which data can be 
placed. Unique building IDs. 

1. Reputational – not meeting 2050 
commitments à business not 
understand embodied energy and whole 
life carbon/cost = business as usual 
Action: Identify impact of commitments, 
produce output showing changes (real 
life example) to show people 

5. Behaviours. Belief and belligerence that 
reducing carbon reduces costs. Case 
studies show how. Action: where is the 
carbon hotspot in 2030? Then take 
action now (i.e. data in future). 

4. Who does EE [embodied energy] 
assessment in a team. Unsure: Maybe 
arch/eng should take possession, default 
may be QS+MEP? Or Services? 

4.2.1 Analysis 

The workshop identified reputation as a key factor in how business could fail if they 
do not act on embodied energy. This was linked to an “embarrassment” factor –the 
potential for a workforce and customers no longer wanting to be associated with the 
business. One group identified that continuing with business as usual could lead 
simply lead to obsolescence, as disruptive change happens and there may exist the 
potential for a whole industry to go bust.  

Identifying actions was much more difficult. For the three tables who identified 
reputation as the key risk, discussion surrounded the need to understand and 
communicate the value of data collection (could we have a national database of 
building information?). There was a feeling that the link between reduction in cost 
and reduction in carbon is strong enough that determination was key, and the use of 
case studies to demonstrate the link and the potential wins was important. The group 
discussed who should take the lead on embodied energy calculations – if targets are 
set, who ensures they are met not just by one person but everyone in the process. 
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5 Commitments 

In the final session of the workshop, we asked delegates to vote for a series of 
written commitments that they could hypothetically consider signing up to. 

 

5.1 Voting 

Delegates were able to vote for one or more of the commitments. Voting was 
anonymous and undertaken by Sli.Do. The results are shown in Table 3 below. 
There were 17 unique responses, and at the time of voting, 22 people in the room. 
Some delegates were unwilling or unable to vote for any of the options for various 
reasons, and we therefore include these in the “no vote” category. 

Table 3: Commitment results. 

My business will: % 
Commit to measuring the embodied energy of all projects. 50% 
Commit to publicly reporting embodied energy data and its collection methodology. 64% 
Ensure that future briefs require minimum embodied energy, measured against well 
measured benchmarks. 

50% 

Commit to achieving carbon neutral status by 2025. 14% 
No vote. 23% 
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5.2 Analysis 

This is a very limited study, undertaken on a captive audience of people with an 
interest in embodied energy. We should therefore not read too much into the results. 
The room was split into two main camps – those who voted for commitments 1 and 
3, and those who voted for all the commitments. In essence, the difference between 
measuring internally, and making the information publicly available. 

Making data available, with collection methodologies reported in an open manner, is 
a key challenge for MEICON. Without such action, establishing reliable benchmarks 
and making progress towards minimising embodied energy will be incredibly difficult. 
We aim to work on this challenge in our future research. 

It is worth noting here that in some cities, commitments to measure embodied 
energy will soon be required for referable schemes (for example in London or 
Manchester), and this would encompass therefore commitments 1 and 3 above. 

Making commitments to achieve carbon neutral status received only 14% of votes. 
UKGBC will publish in April 2019 a “Net Zero Whole Life Carbon” framework, which it 
is hoped will add clarity to the process. 

E https://www.ukgbc.org/ukgbc-work/advancing-net-zero/ 
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6 Conclusions 

Why should I reduce embodied energy? 

• Embodied energy makes up a significant portion of whole life cycle emissions 
but is rarely considered thoroughly in design or procurement. 

• The direct and indirect impacts associated with embodied energy are 
significant for both global climate change and your health. 

• There exists significant scope to reduce material consumption in the built 
environment right now if we approach projects with the right mindset. 

How can I reduce embodied energy? 

• Ensure your company environmental, social and governance policy includes 
whole life (embodied and operational) energy use. 

• Write project briefs to require minimum whole life energy. 
• Challenge the analysis when “low carbon” leads to higher estimated costs. 
• Use less material than your competitors and make it your USP. 
• Measure embodied energy consumption using an established process (RICS 

methodology for example) to avoid apples vs irons type comparisons. 
• Report publicly essential embodied energy data from your projects 

(anonymised, through the WRAP database for example) 
• Encourage or require your design team to provide material utilisation, 

structural efficiency, and embodied carbon data early in the process. 
• Identify the root causes of materially wasteful buildings and avoid them. 
• Set targets for designers, based around whole life energy, reporting EN15978 

Modules A, B, C, and D individually. 
• Avoid eco bling.  

 

 

 



Minimising Energy in Construction  Client Workshop Report 

Page 24 of 40 

7 References 

1. Moynihan, M. and Allwood, J., Utilization of structural steel in buildings. Proc. R. Soc. 
A, 2014. 470(20140170). 

2. Orr, J.J., Darby, A.P., Ibell, T.J., Evernden, M.C., and Otlet, M., Concrete structures 
using fabric formwork. The Structural Engineer, 2011. 89(8): p. 20-26. 

3. Orr, J., Minimising Energy in Construction. Survey of Structural Engineering Practice. 
2018, University of Cambridge: Cambridge. 

4. HM Government, Industrial Strategy: government and industry in partnership: 
Construction 2025. 2013. 

5. RICS, Whole life carbon assessment for the built environment, RICS professional 
standards and guidance. 2017, RICS: London. 

6. WBCSD. GNR PROJECT Reporting CO2. 2013  [cited 2016 10 March]; Available 
from: http://www.wbcsdcement.org/GNR-2013/index.html. 

 



Minimising Energy in Construction  Client Workshop Report 

Page 25 of 40 

8 Appendix 1: Reading list 

The following list was presented at the workshop and added to by delegates over the 
course of the morning. It is reproduced here for record. 

What? Where By? Why read? 

Practical how-to 
guide: Build 
Circular Economy 
Thinking Into Your 
Projects 

http://bit.ly/MEICONcw1 UK Green 
Building 
Council 

Simple outline and steps you 
can take to be more circular. 

Level(s) – A 
common EU 
framework of core 
sustainability 
indicators for 
office and 
residential 
buildings 

http://bit.ly/MEICONcw2 European 
Commission 

Level(s) provides a set of 
indicators and common 
metrics for measuring the 
environmental performance 
of buildings along their life 
cycle. Essential reading. 

Conference 
Sustainable 
Building:Level(s) 

http://bit.ly/MEICONcw3 JRC, 
European 
Commission 

Full PDFs from conference 
held December 2018 on 
Level(s). Includes  

Circular 
Construction 
Challenge 

http://bit.ly/MEICONcw4 Real Dania Three live projects trying to 
demonstrate circularity. 
Currently underway. 

WRAP database http://ecdb.wrap.org.uk WRAP, 
RICS 

If you don’t measure, you 
can’t manage. This is one 
database where embodied 
energy of projects can be 
stored. 

Buildings as 
Material Banks 

bamb2020.eu BAMB team EU funded research into 
circular buildings. Recently 
completed project, with 
much material placed online. 

Construction 2025 http://bit.ly/MEICONcw6 UK 
Government 

Vision for 2025 and four key 
ambitions for the UK 

UNEP Global 
Status Report 
2017 

http://bit.ly/MEICONcw8 International 
Energy 
Agency, 
Global 
Alliance for 
Buildings 
and 
Construction 

Tagline is “Towards a zero-
emission, efficient, and 
resilient buildings and 
construction sector”. 
Estimates 230bn m2 new 
floor area to be built in the 
next 40 years. 
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What? Where By? Why read? 

Reinventing 
construction: a 
route to higher 
productivity 

http://bit.ly/MEICONcw11 McKinsey 
Global 
Institute 

Report outlining “the 
productivity opportunity in 
construction” Global outlook. 

Whole life carbon 
assessment for 
the built 
environment 

http://bit.ly/MEICONcw12 RICS Guidance for implementing 
BS EN 15978. Mandates a 
whole life approach to 
reducing carbon emissions 
within the built environment. 

BS EN 15978 
(“Sustainability of 
construction 
works. 
Assessment of 
environmental 
performance of 
buildings”) 

http://bit.ly/MEICONcw14 CEN Prepared by CEN TC 350, 
provides a standard to 
measure the sustainability of 
construction works. 

GRESB https://www.gresb.com/ GRESB GRESB assesses the 
sustainability performance of 
real estate and infrastructure 
portfolios and assets 
worldwide. 

TCFD Final 
Report 
Recommendations 

http://www.fsb-tcfd.org/ TCFD Explains risks to buseinss of 
exposure to climate change 
and financial risk à gives 
framework and metrics. 

UKGBC Circular 
Economy Report. 

www.ukgbc.org UKGBC Circularity in real estate 
briefs 

The ascent of rum 
doodle 

Book W E 
Bowman 
1956 

An account of the very well 
organised ascent of 
completely the wrong 
mountain. 

Infrastructure 
carbon review 

http://bit.ly/2uvmr5Z HMT Actions to reduce carbon 
from infrastructure assets. 

PAS 2080: Carbon 
management in 
infrastructure 

http://bit.ly/2CKzoNJ BSI + GCB Carbon management and 
cost redution. 

Embodied and 
whole life carbon 
for architects 

http://bit.ly/2HNtQWH RIBA Entry level explanation for 
project team members. 

Targeting zero: 
Embodied and 
whole life carbon 
explained 

Book, RIBA Publishing Simon 
Sturgis 

Explains embodied and 
whole life carbon with case 
studies 
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9 Appendix 2: Workshop Slides 
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