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A long-term advocate of practice-based 
engineering education, James Norman 
now argues for a stronger emphasis on 
design froT Ä rst principles� 1aTes, who 
is professor of sustainable design at the 
University of Bristol and has spent his 
professional life straddling industry and 
academia, is convinced that a thorough 
understanding of how to work froT Ä rst 
principles will be a key component of the 
future engineer»s toolkit�

James wasn’t immediately drawn to 
engineering; a school visit to Sizewell 
B nuclear power station inspired him 
to think about becoming a nuclear 
ph`sicist� (nd despite being brought up 
in a family of teachers, it was even longer 
before he gravitated to education�

As a sixth-former, he had the 
opportunity to participate in a 
Model United Nations initiative at a 
neighbouring school� º0t was Tostl` 
attended by private schools, but they 
invited a few teens like me from the 
local comprehensive to join the event, 
and 0 found it Xuite iTpactful,» he 
recalls� º0t Tade Te realise 0 wanted 

to do soTething positive in the world� 
Someone said to me that the number 
one impact you can have is to provide 
clean water and sanitation for people� 0 
really leaned into that and decided to do 
a civil engineering degree�»

He studied at Nottingham University 
and his undergraduate research project 
was water-related, but ultimately James 
discovered that his forte lay in structural 
engineering� º0 found that 0 was good at 
it, and 0 got Tore enQo`Tent out of it,» 
he adTits� 6n graduation he went to 
work at Whitby Bird (now Ramboll) in 
Bath – one of the three local companies 
he applied to, wanting to stay in his 
home city, rather than move elsewhere 
for work�

At that time, James admits, he was 
not really aware of the wider impact 
that civil engineers have on the world� º0 
was certainl` less conscious than 0 feel 
my 17-year-old self would have wanted 
Te to be� 0 loved engineering, 0 loved 
structural engineering and 0 loved doing 
design work" 0 probabl` got carried awa` 
with that!’ All the same, he recalls that 

James Norman
James Norman is excited about 
the future of structural design, 
believing that engineers will be 
freed up to explore new materials 
and pursue regenerative strategies 
by increased automation. As his 
latest book is published, he talks 
engineering, education and ethics 
with Helena Russell.
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his ver` Ä rst proQect used precast planks 
as passive cooling, Xuite progressive 
for the earl` noughties� ºWe were 
alread` concerned about the cliTate 
eTergenc ,̀ but were Tuch Tore 
focused on operational carbon than 
eTbodied carbon�»

A love of teaching
1ust a few `ears after graduating, he 
returned to acadeTia at the <niversit` 
of )ristol, for a PhD on structural 
d`naTics of bridges� º0 didn»t Ä nd it as 
collaborative as working in industr` and 
working with other people,» he adTits� 
º)ut the big win for Te was that 0 
started to teach�»

0n his Ä rst `ear, 1aTes helped his 
supervisor teach steel and concrete 
design and b` the second was 
teaching steel design hiTself� -roT 
this point on, education becaTe part 
of his professional life ¶ after Ä nishing 
his PhD he worked part tiTe as a 
lecturer and part tiTe as an engineer at 
Whitb` )ird for a `ear, and even after 
going back to full-tiTe engineering he 
negotiated unpaid leave to allow hiT to 
continue teaching�

º0 did that for about eight `ears" 
four da`s a week in industr` and one 
da` a week teaching students how to 
design steel and concrete� 0 enQo`ed the 
blend of industr` with the challenge of 
teaching,» he sa`s�

1aTes sa`s it Tade sense for hiT to 
bring his e_perience froT one into the 
other� º0 often pulled together the photos 
froT a site visit 0»d done that week 
to use as part of T` teaching, so the 
students were getting e_posed to what 
was going on on site, and there was a 
richness for theT,» he e_plains�

His shift in Tindset towards 
sustainable, regenerative design practice 
was gradual� 0n ���� he Toved to 
0ntegral ,ngineering Design ¶ a practice 
recognised for its strong sustainabilit` 
ethos ¶ and at the saTe tiTe he 
started teaching a unit on sustainable 
construction, including straw bale and 
raTTed earth design� º0t began as a 
tiTber engineering unit, and 0 stepped in 
as the person who taught it was unwell,» 
he recalls� º0 thought, ¸it»s all ver` well 
to teach tiTber but wh` are we not 
teaching all this other stuff  as well&¹»

)` ����, 1aTes was read` to 
Take a choice between the two 
professions" he applied for a full-tiTe 
role at :outhaTpton <niversit` ¶ keen 
on the Qob but not the coTTute ¶ and 
was happ` to be off ered a siTilar 
teaching-onl` contract at the <niversit` 
of )ristol, where he has reTained� He 

Xuickl` rose to senior tutor, taking on 
pastoral care for the civil engineering 
departTent, then on to prograTTe 
director and school education director, 
holding the latter post overseeing 
the civil, Techanical and aerospace 
engineering students through Covid�

º0t was probabl` the Tost turbulent 
tiTe of recent educational histor ,̀» 
he sa`s, adTitting that although it 
was incredibl` stressful, he found it 
fascinating� º0 had to oversee all the 
changes to how we were delivering 
education ¶ it was a ver` creative tiTe in 
terTs of tr`ing to bring forward a lot of 
the innovations that we»d been working 
on�» The Tain challenges were Tanaging 
people ¶ Tan` overseas staff  went hoTe 
to be with their faTilies ¶ and Taking 
sure ever`thing was robust�

6nce full` eTbedded in teaching, 
1aTes was awarded a teaching 

a) Lee Sixth Form Centre at the Ralph Allen School, Bath used cross-laminated 
timber and glulam, while also incorporating a rammed earth wall
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c) Test rig for nailed bamboo connection
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b) Testing of timber-concrete composite slab

FIGURE 2: James’ views on sustainable, regenerative design have 
evolved through an interest in natural and bio-based materials
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BOOK WRITING HAS GIVEN 
ME THE CONFIDENCE TO BE 
A CRITICAL FRIEND TO THE 
ENGINEERING COMMUNITY

James Norman is lead author 
on the IStructE’s latest thought 
leadership publication. Get The 
future of structural design at 
www.istructe.org/shop/.

fellowship to explore the scholarship of 
his methods, enabling him to identify 
the academic context of his practice. ‘I 
had some pretty strong views on how to 
teach, but it was very much based on my 
own observations and the feedback I was 
getting from students. It made sense to 
create spaces and environments which 
felt like the place where they were going 
to end up working.’

His creation of ºthe offi  ce» ¶ a 
classroom set up to replicate a design 
offi  ce (Figure 1) ¶ was a case in point� 
‘There was no upfront teaching, the 
students came and worked for my 
pretend company. We had QA reviews, 
drawing issues for checking purposes 
and so on, and I was available in the 
room to answer any questions while 
also working on my own thing, just as 
a director would be in a norTal offi  ce,» 
he says.

A critical friend
While academia and authorship are 
generally inseparable, James never 
considered himself a writer. ‘It wasn’t 
a hard no, just not something I had 
ever thought about,’ he reveals. Simon 
Smith, a former colleague from Ramboll, 
had an idea for a timber version of the 
economic concrete frame guide. ‘He’d 
sketched out what the book might look 
like, but didn’t have time to write it and 
suggested I might take it on to keep 
me busy during the academic summer 
break,’ he recalls.

‘Book writing wasn’t something 
I thought I had a talent for, but it 
has deÄ nitel` added a new string 
to my bow, and it has given me the 
conÄ dence to be a critical friend to the 
engineering community,’ James reveals. 
‘I sit in that in-between space where I 
can say the things others can’t, I can be 
a bit provocative.’

Having just published his sixth book 
in �� `ears ¶ four of theT focused on 
sustainable design ¶ 1aTes clearl` has a 
lot to say. ‘I came into academia thinking 
we need to educate students about 
sustainability, but over the last decade 
I’ve realised that’s not enough. There is 
no point having graduates who can do 
all this wonderful stuff  if their eTplo`ers 
aren’t behind them. More and more 
of my work now is to try and change 
industry, rather than waiting for the 
students I teach to become directors. 
I’ve leaned more towards being 
provocative and saying uncomfortable 
things to industry,’ he admits. But fears 
that his opinions would annoy people 
were not realised; he found responses 
were generally positive.

‘When I spoke about building nothing 
in my earlier opinion pieces, I was 
anxious about how they would land. I 
was saying things that hadn’t been said 
before in our space ¶ focusing on reuse 
rather than building new stuff � 0 reall` felt 
like I was sticking my head above the 
parapet,’ he says.

Even in a short time, much has 
changed ¶ soTe of which has been 
technological and largely unintentional, 
he adds. ‘BIM has been a massive 
enabler of calculating embodied 
carbon; something that was once seen 
as a huge amount of work is now almost 
just one click of a button away.’ But 
there is still a long way to go, and not all 
of the changes relate to decision-making 
and priorities.

‘Engineers have somehow inherited 
the role of the ethical or moral arbiters. 
For decades we’ve been responsible 
for saying whether it’s safe to use a 
particular Taterial ¶ now 0 feel that 
engineers have to challenge whether 
we should be building with a particular 
material from a sustainability perspective. 
But I don’t know whether it’s fair for that 
responsibility to fall solely on engineers 
¶ wh` not the architect or the client& 
Engineers are stepping up, but I feel that 
others could be doing more.

‘It would be nice if we could feel like 
we are all on the same page and going 
in the same direction, rather than us 
feeling we are the ones having to make 
the diffi  cult ethical decisions� There is big 
cultural change required.’

An exciting future
His 2024 co-authored book The 
regenerative structural engineer
addresses this to an extent. ‘It is 
intended to help engineers think about 
how to create the change they want to 
achieve. The conversation about how 
we can all be on the same page needs 
to be had outside of the heat of a live 
project. How do we shift the culture 
and the approach we take and change 
the proQects we choose to work on&» 
James asks.

‘Regenerative design doesn’t have 
to mean new materials, but it can mean 
new materials, and that means looking 

at local supply chains, what agricultural 
waste or bio-based materials are 
available ¶ could we be harnessing those 
and what do we need to know about 
theT in order to do so&» (Figure 2).

James has recently reviewed a 
forthcoming IStructE book on designing 
with bamboo. ‘In this case the grading 
is not about strength, it’s about wall 
thickness, diameter of culms and so 
on ¶ the approach is radicall` diff erent 
and reXuires a diff erent Tindset, which 
is exciting for me. Engineers need to 
be cognisant of methods of testing and 
probabilistic Tethods and diff erent levels 
of certainty,’ he says.

Probabilistic methods will be central 
to the future of structural engineering 
design, James believes, as will working 
froT Ä rst principles� º0»T optiTistic about 
the future of design because I think that 
the most turgid and boring bits of being 
a structural engineer will be done by 
computers. Anything that’s written down 
in design codes can be automated, and 
I think that time will come, leaving the 
structural engineer to do all the stuff  
that»s reall` e_citing ¶ investigative work 
on existing buildings to really understand 
how they work and what they are made 
from, for example.

‘I like to think the future of structural 
engineering involves more testing, 
not less, so we can really get to grips 
with materials in a way that up till now 
we’ve not done. It will be more tactile, 
more playful in that sense, elevating our 
anal`tical skills as we overcoTe diffi  cult 
design problems.’
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