


The  
regenerative  
structural  
engineer

Structural use of fibre 
polymer composites



iv The regenerative structural engineer

This version (1.0) published January 2024 by
The Institution of Structural Engineers
International HQ
47–58 Bastwick Street
London, EC1V 3PS
United Kingdom
www.istructe.org 

Typeset by Riverside Publishing Solutions Ltd

Printed and bound by Hobbs The Printers Ltd

Copyright © 2024 by The Institution of Structural Engineers

ISBN (print) 978-1-906335-68-7
ISBN (pdf) 978-1-906335-69-4

No liability for negligence or otherwise in relation to the contents of this book 
is accepted by The Institution of Structural Engineers, its servants or agents.

No part of this publication may be reproduced or stored in a retrieval system 
without prior permission from The Institution of Structural Engineers.

CBP2250
www.carbonbalancedprint.com

Paper from
responsible sources

FSC® C020438

MIX
®



vContents

Contents
vii	 Acknowledgements
ix	 The authors

01	 Introduction 
 

	 PART ONE
	 Introducing regenerative thinking 
07	 From sustainable to regenerative 
33	 Foundations of regenerative thinking
	 — 
	 PART TWO
	 Creating the transition 
71	 Creating transition through design
132	 Creating transition through operations
173	� Creating transition through mindsets
	 —  
	 PART THREE
	 Becoming regenerative 
215	 Sustaining regenerative practice 
230	 The role of the regenerative structural engineer 
241	 Epilogue: 2050
266	 A note of thanks 
	 —  
	 PART FOUR
	 Appendices
271	 A: The 12 Levers of Systems Change
279	 B: Definitions of ‘regenerative design’
282	 C: Creating your own artefact from the future
290	 D: Bibliography



viiAcknowledgements

Acknowledgements

The Institution would like to thank Jenny Spratt (J.Spratt 
Design) for creating the visual approach for this book.

Permission to reproduce the following has been obtained, 
courtesy of these individuals/organisations:

Full page imagery:
Page xii: ©James McKay from the book Unlocking Sustainable 
Cities by Paul Chatterton, Pluto Press
Page 6: Lucy Rees
Page 70: MASS Design Group

Figures
Page x: ©Zach Norman
Figure 2.1 (right): ©McGee
Figure 2.6: Wikipedia Commons ©DoughnutEconomics 
(CC BY-SA 4.0)
Figure 3.1: Derived/adapted from H3Uni (CC BY-SA 4.0)
Figure 3.4: Wikipedia Commons ©Schmiebel (CC BY-SA 4.0)
Figure 3.5: ©The Trustees of the Natural History Museum, 
London
Figure 3.6: Derived/adapted from The Nature and Properties of 
Soils (15th edition) by R Weil and N Brady (Pearson, 2017)
Figure 3.7: Wikipedia Commons ©Ingmar Runge (CC BY-
SA 3.0)
Figure 3.11: ©Ben Law
Figure 3.12: ©Jamie Miller (Tŷ Pren) and Maya Burchell 
Haslett (Tŷ Pren)
Figure 4.2: ©George Fereday
Figure 4.3: ©On Screen Creations
Figures 4.5, 4.15 and 6.9: ©Buro Happold
Figure 4.6: ©Raffaele De Risi



viii The regenerative structural engineer

Figure 4.7: ©Format Engineers Ltd
Figure 4.8: ©EA Piling
Figure 4.9: ©Heritage Foundation of Pakistan
Figures 4.11, 4.12 and 9.7 (left): ©Heyne Tillett Steel
Figure 4.13: ©Margaret Cooke, Integral Engineering Design 
Ltd (Reproduced by kind permission of the Chapter of Wells 
Cathedral)
Figure 4.14: ©Nederlandse Bruggenstichting
Figure 4.16: ©WeCanMake/Ibolya Feher (Photographer)
Figure 4.17: Derived/adapted from Csikszentmihalyi M. 
Implications of a systems perspective for the study of creativity in: 
Sternberg, R.J. (Ed.), Handbook of Creativity (Cambridge 
University Press, 1999)
Figure 4.18: ©IBUKU/Tomasso Riva [The Arc] and Jan 
Friedlein/AKT II [HYLO]
Figure 4.19: ©Alexie Sommer/Constructivist
Figures 4.20, 4.21 and 6.5: ©YesmakeLDN
Figures 4.22, 4.23 and 5.4–5.7: ©MASS Design Group
Figure 5.3: ©Iwan Baan
Figures 5.9–5.12: ©Agile Homes
Figure 5.13: ©Paul Jaquin/eZED
Figures 5.14–5.18: ©BASE
Figure 5.19: ©David Grandorge
Figures 5.20–5.22 and 9.5 (middle): ©Ellen Grist
Figures 5.22 (right): ©Henrietta Williams
Figure 6.8: ©Katie Symons
Figure 6.10: ©Smith and Wallwork
Figure 6.13: ©Will Arnold
Figure 6.14: Derived/adapted from The Cultural Web by 
MindTools
Figure 7.2: ©Tom Clark
Figure 7.4: ©Alexie Sommer
Figure 9.3: ©Fast + Epp
Figure 9.4: ©James McKay from the book Unlocking 
Sustainable Cities by Paul Chatterton, Pluto Press
Figure 9.5 (bottom): ©James McKay Dreams of a Low Carbon 
Future
Figure 9.6: ©Integral Engineering Design Ltd



The authors ix

The authors

OLIVER BROADBENT 
1851 Fellow in Regenerative Design

Oliver has a diverse background — he 
studied Chemistry at The University 
of Oxford, Civil Engineering at 
Imperial College London, and 
worked as an engineer at Expedition. 
However, he quickly diversified 
again, helping to establish Think Up, 
the design education arm of the 
Useful Simple Trust0.1. Alongside 
other initiatives, Think Up produced 
the highly influential Embedding 
Sustainability in the Undergraduate 
Civil Engineering Curriculum0.2 back 
in 2012 — when many organisations were just waking up to 
sustainability. A quick flick through the guidance now and 
you will spot, if you have any familiarity with the concepts of 
regenerative design, a number of regenerative ideas. 

In 2018 Oliver left Think Up to start his own company 
Constructivist0.3. From here he has continued the 
conversation on sustainability, regenerative design, the 
climate and biodiversity emergency, and creativity. He has 
run training on what to do after declaring a climate 
emergency and continues to run training on both net-zero 
design and conceptual design with the Institution of 
Structural Engineers. In 2020, Oliver was honoured to 
receive the Sir Misha Black Award for Innovation in Design 
Education. In 2022 he established the Constructivist 
Regenerative Design Lab and later that year was appointed 
1851 Fellow in Regenerative Design.

Oliver in the process of writing 
this book



x The regenerative structural engineer

JAMES NORMAN 
Professor of Sustainable Design

James has been a structural 
engineer all his life. He studied 
Civil Engineering at the 
University of Nottingham, 
joined Whitbybird in 2000, left 
to do a PhD at the University of 
Bristol in structural dynamics 
between 2003–6, and rejoined 
Whitbybird (who became 
Ramboll soon after) in 2006. 
James however, continued to 
teach structural design one day 
per week. In 2011 he started 
teaching a unit on sustainable 

construction and in 2012 joined Integral Engineering Design 
to get more hands-on experience in sustainable design 
(including rammed earth, straw-bale, timber and reuse). 

James has designed using a number of different materials 
including steel, concrete, timber, masonry, earth, straw and 
glass. He has worked on a wide variety of projects; from the 
façade of the Tate Modern extension to a small glass table 
at the Tate St Ives. 

In 2015 James became a full time academic but continues to 
think and behave like a structural engineer. He teaches 
structural design to years 2–4 for half the year and during 
the other half he writes books and articles for structural 
engineers including Conceptual design of buildings 
(IStructE)0.4, Structural Timber Elements: A pre-scheme 
design guide (BM TRADA)0.5 and Designing timber 
structures: An introduction (BM TRADA)0.6. In 2020 James 
was awarded a National Teaching Fellowship and became 
Professor of Sustainable Design.

James in the process of writing this book



The authors xi

REFERENCES

0.1	 Useful Simple Trust. Purpose-driven design for our changing 
environment. Available at: www.usefulsimple.co.uk 
[Accessed: December 2023].

0.2	 Think Up. Embedding sustainability in the undergraduate 
civil engineering curriculum. Available at: https://thinkup.
org/reports/embedding-sustainability-in-the-
undergraduate-civil-engineering-curriculum/  
[Accessed: December 2023].

0.3	 Constructivist. Available at: https://constructivist.co.uk/ 
[Accessed: December 2023].

0.4	 The Institution of Structural Engineers. Conceptual design 
of buildings. London: IStructE Ltd, 2020.

0.5	 Norman J. Structural Timber Elements: A pre-scheme design 
guide. (2nd edition). High Wycombe: BM TRADA, 2017.

0.6	 Norman J and Thompson A. Designing timber structures:  
An introduction. High Wycombe: BM TRADA, 2020.





Chapter 1: Introduction 1

CHAPTER 1

Introduction

What if, in our work designing buildings, towns and cities, 
we could not only minimise harm to the environment but 
actively contribute to its healing and regeneration? 

The concept of regenerative design started to gain 
prominence with built environment professionals in the 
UK around the time of the IPCC’s Special Report: Global 
Warming of 1.5°C1.1 in 2018. That report triggered a growing 
realisation among people in the built environment sector, 
including many structural engineers, that despite striving 
for sustainability for more than 20 years, our industry was 
not doing enough to limit its impacts on the climate and on 
the ecosystem that supports life on Earth. Within the 
global structural engineering community, this realisation 
manifested itself in initiatives like ‘UK Structural Engineers 
Declare a Climate & Biodiversity Emergency’1.2, which 
had been signed by 270 structural engineering firms at the 
time of writing. 

As our industry begins to confront the stark reality of 
climate breakdown and biodiversity loss, it becomes clear 
that a profound transformation is needed in the built 
environment sector. This transformation requires us to 
rethink not only our approach to individual projects but 
also how we organise our industry and the mindsets through 
which we see our work. The Structural Engineers Declare 
statement acknowledges that ‘together with our clients, we 
will need to commission, design and build cities and 
infrastructure as indivisible components of larger, constantly 
regenerating and self-sustaining systems in balance with 
the natural world’.



2 The regenerative structural engineer

Embracing this approach to design will require us to move 
away from a model of continuous growth towards a more 
holistic one. Design recognising that everything we produce 
is part of a wider living system that must remain in balance. 
Design that not only repairs the damage done to our climate 
and ecosystems but that enables all life, humans included, 
to flourish. In other words, an approach to design that is 
regenerative. 

The goal of regenerative design is for human and living 
systems to survive, thrive and co-evolve1.3. 

But what does a regenerative approach to design look like in 
reality? How is it different from the sustainability approaches 
that we have been taking so far and what role should 
structural engineers play? As the term ‘regenerative’ gains 
traction, it is becoming increasingly important to ask these 
questions, both so we can make the most of what this 
regenerative framing offers, and so that we can avoid the 
term becoming subverted into marketing jargon. 

ABOUT THIS BOOK

Split into four parts, this book explores what it means to be 
a regenerative structural engineer. By asking this question 
we aim to provide purpose and motivation for structural 
engineers at all stages in their careers as they think about 
the role they can play in responding to the climate and 
biodiversity emergency.

At the same time, we acknowledge that not all engineers 
may feel the relevance of regenerative design in their daily 
work. But while it may not be expressed in such terms, we 
predict that as the climate and biodiversity emergency 
deepens, more and more clients will be asking design teams 
to respond to complex questions about our wider ecological 
impact as well as our carbon impact. Our intention is that 
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this exploration of regenerative structural engineering can 
provide a framing that helps answer these questions. 

Here is a summary of the content that follows:

Part 1 (Chapters 2–3): Introducing regenerative thinking 

	• Exploring regenerative design through a systems lens
	• How regenerative design goes beyond sustainable 

design
	• Plotting a path from our current way of working to a 

regenerative industry
	• Taking inspiration from thriving living systems for 

how we should be designing

Part 2 (Chapters 4–6): Creating the transition 

	• How can we design our projects more regeneratively?
	• How can we enable the industry to operate more 

regeneratively?
	• How can we enable engineers to think more 

regeneratively?

Part 3 (Chapters 7–9): Becoming regenerative

	• How can we create and sustain regenerative practice?
	• The role of the regenerative structural engineer
	• Practicing place-based continuous design (and an 

artefact from the future)

Part 4: Appendices

	• The 12 Levers of Systems Change
	• Definitions of ‘regenerative design’
	• Creating your own artefact from the future
	• Bibliography
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