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About This Book

This book was written to raise awareness of one number: the 
roughly thirty-five million homes the world needs to build 
every year — and is failing to build — simply to house the 
people  who  will  otherwise  go  without  adequate  shelter. 
Behind that number sits a harder truth. After a century of 
extraordinary progress in almost every other field, mankind 
still cannot house its own people properly, and for the most 
part still builds the way it built in 1926.

But this is not a report, and it is not a manifesto. It is a story — 
or rather many stories — about people. Real people, in real 
situations: a five-year-old boy in a cold fisherman’s cottage on 
the south coast of England who grew up to spend more than 
forty years in construction; a civil engineer in London who 
earns a good salary and cannot afford a home; a mother in the 
slums  of  Manila  whose  son  drew  himself  a  window  on 
cardboard because the room had none; a labourer in Riyadh 
sharing a room with five other men; a woman in Vienna who 
has never once, in forty-seven years, been afraid of losing her 
flat.  The  author  appears  in  these  pages  too  —  in  short 
passages of his own life, from the room that made him to the 
rooms he has since designed, and the industry he has spent a 
career trying to change.

Readers will find a good deal of information here — on light 
and sound, on materials and money, on the countries that got 
housing right — and some of it may be enlightening. But the 
argument is carried by the lives, not the statistics. They range 
from affluent London to the slums of Asia, and the book asks 
the same question of every home it visits: does this room say 
to the person inside it, you belong here?
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Prologue

I have been in two rooms that changed my life. The 
first, I had no choice about. The second, I built.

The first was a bedroom in a fisherman’s cottage on 
the south coast of England. The year was 1963. I was 
five years  old,  recently  returned from an abandoned 
emigration to Canada, sharing the room with my sister, 
sleeping in a Victorian cot that would one evening fold in 
on itself and leave a permanent dent in my skull. The 
house had no central heating, no indoor toilet, and no 
bath — unless you counted the galvanised steel tub that 
hung  on  the  back  garden  wall  and  was  filled  every 
Friday for the family’s weekly wash. I was always last in, 
on the reasonable suspicion that I would foul the water.

Six of us lived in that cottage: my parents, my sister, 
my grandparents Tom and Edna Wood. The rooms were 
small, cold, and arranged with the unforgiving economy 
of a house built for a fisherman who expected nothing 
more from his walls than that they keep the wind out. 
There was a front parlour, a middle room with steep 
stairs  and  coal  stored  beneath  them,  and  a  kitchen 
where the sink served as my emergency bath on days 
when I came home too filthy to wait for Friday.

It was not a remarkable house. But it was, in ways I 
would not understand for decades, the most important 
building I would ever enter. Because that house — with 
its outside toilet, its scalding hot water bottle, its bedpan 
under the mattress whose steam would rust the springs 
on cold nights — made me a promise. The promise was 
simple  and,  in  the  England  of  the  1960s,  almost 
universal among houses of its kind: you belong here. You 
are sheltered. This is enough.
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The second room was a stage on a cruise ship called 
the  SS  Ocean  Monarch.  I  was  seventeen,  newly 
employed as a junior set and lighting designer, working 
in a space the size of a single car garage. My job was to 
transform that space, night after night, into something 
that made several hundred people forget they were at 
sea. A Parisian café one evening. A moonlit terrace the 
next.  The  tools  were  paint,  fabric,  light,  and  the 
willingness to work until the small hours. The constraint 
was  absolute:  every  dimension  fixed,  every  surface 
permanent, every solution temporary.

It was there, somewhere between the Atlantic and 
the  Mediterranean,  that  I  understood  what  would 
become the central conviction of my professional life: 
spaces are not given. They are made. And the act of 
making  them changes  not  only  the  space  but  every 
person who enters it.

*     *     *

The distance between those two rooms — the room I 
was given and the room I learned to create — is the 
territory this book explores.

I  have  spent  more  than  forty  years  in  the 
construction industry, working across four continents, 
and the question that has driven every project, every 
partnership,  every  argument  I  have  had  with  every 
sceptic in every ministry and every boardroom is the 
same question those two rooms posed: if the spaces we 
inhabit  shape  who  we  become,  then  why  does  the 
industry  that  produces  those  spaces  treat  them  as 
though they do not matter?

The numbers are brutal. Every year, approximately 
thirty-five million households are added to the global 
housing deficit. That is the gap between the homes the 
world needs and the homes it builds. The number grows 

2



because  the  population  grows,  because  urbanisation 
accelerates,  because  climate  disruption  displaces 
communities, and because — this is the part that should 
shame  my  industry  into  action  —  construction 
productivity has barely improved in fifty years. We build 
no faster, no more efficiently, and in many markets no 
better than we did when my grandparents were alive.

Meanwhile, the science has advanced. We now know, 
with peer-reviewed certainty, that the rooms we inhabit 
affect our biology. Ceiling height changes how we think. 
Natural light calibrates our circadian rhythm. Acoustic 
intrusion elevates our stress hormones. The materials 
we touch and breathe shape our nervous system. The 
evidence is overwhelming and systematically ignored — 
because the industry that builds the rooms has never 
been asked to consider the bodies inside them.

*     *     *

This book makes a single argument: that the way we 
house people reveals the way we see people. And that 
seeing  them  clearly  —  as  conscious  beings  whose 
earliest spatial experiences shape who they become — 
demands a revolution in how we build.

The revolution is not hypothetical. It is underway. 
Factory-produced  housing,  manufactured  with  the 
precision of the automotive industry, is being delivered 
at scale in Japan, Singapore and Scandinavia, and is 
being planned at national scale in Saudi Arabia. New 
materials  —  geopolymers,  bioceramic,  engineered 
bamboo, aerogel composites — are emerging that can 
replace Portland cement, one of the two most carbon-
intensive  manufactured materials  on earth.  Financial 
models  proven  in  Vienna,  Helsinki,  and  Copenhagen 
demonstrate  that  housing  can  be  affordable  without 
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being degrading. The technology exists. The evidence 
exists. The precedents exist.

What does not yet exist, in most of the world, is the 
decision to use them.

*     *     *

I  am not a neutral  observer.  I  should declare my 
positions at the outset, because this book will be more 
honest for the declaration.

I am the founder of GUILD of MMC and Affordable 
Housing — The Guild — a platform that exists to show 
anyone who shares the concern how far the world is 
from meeting its need for social and affordable housing, 
and why the industrialisation of construction is the way 
to close that gap. I work as an independent consultant 
on that industrialisation, and I have spent the past two 
years  alongside  manufacturers  of  industrialised 
construction systems — among them Merit, the long-
established  British  modular  factory  specialising  in 
healthcare buildings, cleanrooms, clinics and, above all, 
MEP  modules,  whose  UltraPOD,  FLEXI  POD  and 
cleanroom and MEP pod systems I describe in these 
pages.  I  have  active  relationships  with  government 
housing  programmes  in  the  Philippines,  Indonesia, 
Saudi  Arabia,  and  the  UAE.  I  have  developed  a 
construction  philosophy  called  Evodu  — clean  living 
construction using geopolymers and bio-based materials 
—  that  represents  my  best  understanding  of  what 
buildings should be made of. And I am completing a 
second book,  on  the  industrialisation  of  construction 
and how it can actually happen, which picks up where 
this one leaves off. I have, in short, skin in the game.

I declare this not as a disclaimer but as a credential. 
The people who write about housing from the outside — 
the academics,  the journalists,  the policy analysts  — 
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perform an essential service, and I cite many of them in 
the chapters that follow. But this book is written from 
the inside. From the construction site, the factory floor, 
the ministry waiting room, the dinner table where a 
cement distributor asks the question that exposes the 
entire system. It is written by someone who has built 
what he is writing about, who has failed at some of what 
he is proposing, and who has spent long enough in the 
industry to know where the bodies are buried and who 
put them there.

It is also written by someone who grew up in a house 
with an outside toilet and a collapsible cot, and who has 
never quite recovered from the experience of being five 
years  old  in  a  room that  said,  despite  everything  it 
lacked: you belong here.

*     *     *

A note on how this book is organised. It moves in four 
parts, from the personal to the global, from diagnosis to 
prescription, and from the material to the philosophical.

Part One — The Shape of Home — establishes the 
human  stakes.  What  housing  does  to  people,  told 
through specific places and specific lives. Part Two — 
Why We Still  Build Like It’s  1926 — is  the insider’s 
diagnosis of why the construction industry resists the 
change  that  every  rational  argument  demands.  Part 
Three — The Factories Are Coming — describes the 
industrialised future: what works, where, and why it is 
unstoppable.  Part  Four  —  Belonging  —  takes  the 
argument to its deepest point, connecting the practical 
case for better housing to the philosophical question of 
what we owe to the consciousness that inhabits it.

Throughout, I have tried to keep the human story 
visible. The data matters. The technology matters. The 
economics matter. But none of it matters as much as the 
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child in the room — the child who, like me at five years 
old, did not choose the walls, the window, the ceiling 
height, or the light that arrives in the morning. The child 
whose life will be shaped by decisions made by people 
who will never meet them, in buildings designed by an 
industry that has never been asked to consider them.

This  book  is  my  attempt  to  make  that  industry 
consider them. It is written with the urgency of someone 
who knows the numbers, the anger of someone who has 
seen the rooms, and the conviction — earned across four 
decades and four continents — that what we dismiss 
today becomes tomorrow’s truth.

Andrew J Bannister
Dubai, 2026
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P A R T  O N E

The Shape of Home
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C H A P T E R  O N E

The Room That Made Me

The room was small, unheated, with a small window 
and a single light bulb hanging from the ceiling. I shared 
it with my sister who slept on a single bed whilst I had an 
antique  Victorian  collapsible  cot,  that  one  evening 
decided to collapse causing a slight indent on my skull, 
which I retain to this very day some 63 years later. I was 
five years  old,  recently  returned from an abandoned 
emigration  to  Vancouver,  Canada.  Which my mother 
found not to her liking, so we were back in post war 
England, in Eastbourne on the south coast of Sussex 
living  along  side  of  my  mother’s  parents,  my 
grandparents Tom and Edna Wood.

The year was 1963, all  six of  us lived in a small, 
terraced house that was once a fisherman’s cottage, and 
in  which  my  grandparents  lived  from  the  day  they 
married to both of their eventual passings some years 
later.

The front garden was no more than a couple of feet 
wide,  and  the  rear  garden  was  where  we  used  the 
outside toilet and hung a galvanised steel bath on the 
wall that would be used every Friday for the family bath 
time. Being the youngest, I was last to bathe as they 
suspected that at five years young, I  would probably 
urinate in the by now dirty grey water, having already 
bathed my father, mother, sister before my “turn”

I was five years old. I did not know what an architect 
was. I did not know what construction meant, or that 
houses were things that somebody decided to build. The 
room simply existed, the way weather exists — given, 
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immutable, beyond question. The ceiling was a certain 
height. The window faced a certain direction. The carpet 
rug  had  a  certain  smell  after  rain.  These  were  not 
choices. They were facts. Observations. They were the 
world.

It would take me decades to understand that every 
one of those facts was a decision someone had made — 
and  that  the  sum  of  those  decisions  had  quietly, 
invisibly, shaped a part of the person I was becoming.

The house being very small, had a tiny front parlour, 
a middle room that had small tight stairs leading to a 
first floor, and also enough room for coal to be stored 
under the stairs and a dining table with old oak chairs 
with  leather  seats  all  past  their  sell-by  dates  but 
functional. The “kitchen” which comprised of a butler 
white sink with a scalding hot gas boiler over and a 
rough  wooden  board  draining  area  that  I  would 
sometimes need to sit on, if I had come home too dirty to 
wait for Friday’s bath time, and use as a temporary bath. 
There was an old copper tub in the corner of the room 
under which would normally be heated by coal or wood 
but where my inventive father had connected a tube of 
copper pipe with holes drilled in it and connected to the 
coal gas that was distributed to our street... very unsafe, 
but functional. It was not a remarkable house. But it was 
our home.

I did not know it  then, but that house was doing 
something to me. It was teaching me, in the language 
that buildings speak before we learn to hear them, what 
I was worth.

*     *     *

Sixty plus years on, I can still remember the rusty 
bedsprings caused by the need to have a bedpan under 
the  bed  for  midnight  urination  and  where  on  chilly 
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nights the steam would rust the metal springs. You need 
to understand that this was better than having to exit 
the house on cold nights to go to the w.c. that was in the 
back garden... It was sometimes so cold that mother or 
grandmother would give me a hot water bottle (a rubber 
flat flexible bottle with a rubber bung) into which they 
would pour scalding hot water and place at the bottom 
of our beds to help reduce the cold…. But often would 
burn our toes.

This is not nostalgia. This is neurology.
The emerging science of environmental psychology 

— which we will explore properly in Chapter Three — 
has begun to confirm what poets and architects have 
always intuited: that our earliest spatial experiences are 
not  merely remembered but  encoded.  The rooms we 
inhabit  as  children  become  part  of  our  cognitive 
architecture.  Ceiling height influences how we think. 
Natural light calibrates our circadian biology. The ratio 
of  private  space  to  shared  space  shapes  our 
understanding of where we end and other people begin.

The  developmental  psychologist  Urie 
Bronfenbrenner  spent  decades  arguing  that  human 
development is inseparable from the environments in 
which  it  occurs.  He  called  it  the  ecology  of  human 
development — the idea that a child does not grow in 
isolation  but  in  constant  dialogue  with  the  physical, 
social, and symbolic spaces around them. The room is 
not a backdrop to the child’s story. It is a character in it.

My room had faded wallpaper on the walls and a 
window  that  faced  next  door  neighbour’s  identical 
window. Every morning, light arrived. Every morning, I 
woke to the suggestion, however subliminal, that the 
day was beginning and there was somewhere to go. I did 
not choose that window’s orientation. A planner chose 
it, or a draughtsman, or perhaps no one chose it at all — 
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perhaps it was simply the default output of a builder’s 
pattern book applied street after street across the towns 
of  the  south  coast.  But  the  consequence  of  that 
unchosen, unremarkable decision was that a boy woke 
each morning in light, and something in him learned to 
associate the start of the day with possibility rather than 
dread.

I  have  spent  more  than  forty  years  since  then 
working in construction across four continents, and I 
have never stopped thinking about that window.

*     *     *

Expand outward from the room and the house opens 
into a street, and the street reveals a neighbourhood, 
and the neighbourhood tells you something about the 
society that built it. Our street was uniform in the way 
that pre first world war housing was in rows — the same 
roofline, the same brickwork or render, the same front 
gardens, the same modest ambition repeated in both 
directions until it met the main road. There was nothing 
grand about it. But there was something I have come to 
recognise, after seeing housing on every continent, as 
quietly radical: it was dignified.

The houses had been designed, however modestly, 
with the assumption that the people who would live in 
them deserved front doors that opened onto a street, 
gardens where children could play, rooms large enough 
to contain a family’s daily rituals without humiliation. 
This was not generosity. It was policy. The consensus 
held that a nation that had survived two world wars 
could not then abandon its citizens to slums, and for a 
brief period — perhaps a few decades, perhaps less — 
Britain built accordingly.

I  grew  up  inside  that  consensus.  It  shaped  my 
skeleton  as  surely  as  the  calcium  in  my  mother’s 

11



cooking.  And  when  I  later  entered  the  construction 
industry and began to see how housing was built — and 
for whom, and to what standard, and with what degree 
of care — I carried with me, always, the memory of a 
society that had once believed shelter was a right, not a 
commodity.

That belief is now considered naïve in most of the 
English-speaking world. I will argue in this book that it 
was  not  naïve  but  prophetic,  and  that  the  countries 
which have abandoned it are paying a price that will 
take generations to calculate.

*     *     *

At seventeen, I left home and joined the crew of the 
SS Ocean Monarch as a junior set and lighting designer. 
It was 1974. The ship was old, beautiful, and completely 
impractical  — a floating theatre that  crossed oceans 
with  a  cast  of  entertainers,  a  ballroom  that  seated 
several hundred, and a stage area the size of a single car 
garage.

I  learned  more  in  that  “garage”  than  in  any 
classroom before or since.

The task was simple to describe and impossible to 
master,  take  a  confined,  oddly  shaped,  perpetually 
moving space and transform it, night after night, into 
something that made an audience forget they were on a 
ship.  A  Parisian  café.  A  tropical  garden.  A  moonlit 
terrace.  The  tools  were  paint,  fabric,  light,  and  the 
willingness  to  work  until  three  in  the  morning.  The 
constraint was total — every surface was fixed, every 
dimension  non-negotiable,  every  solution  temporary 
because tomorrow’s show required a different world.

It was there, somewhere between the North Atlantic 
and the Mediterranean, that I understood for the first 
time  what  I  now consider  the  central  insight  of  my 
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professional life: spaces are not given. They are made. 
And the act of making them changes not only the space 
but the person who inhabits it.

When I built a café set on that stage, the audience did 
not merely observe a café. They sat differently. They 
spoke differently. They became, for the duration of the 
performance, people who belonged in a café — relaxed, 
convivial, willing to linger. I had not changed them. I had 
changed the space around them, and the space had done 
the rest.

This is what buildings do to all of us, every day, in 
every room we enter. The only difference is that we have 
stopped noticing.

Two years after the Ocean Monarch, in 1976, I joined 
the RAF as a photographer. By now I was nineteen. The 
transition  from stage  design to  military  photography 
might seem arbitrary, but the underlying discipline was 
identical: framing. Learning to see what was in front of 
you, to understand how the arrangement of elements in 
a defined space created meaning, mood, and response. A 
good photograph and a good room operate on the same 
principles. Both are acts of composition. Both succeed 
or  fail  based on whether  they  make the  viewer  feel 
something they did not expect to feel.

When I finally entered the construction industry in 
1982, I brought with me a set designer’s instinct for 
transformation, a photographer’s eye for composition, 
and a working-class child’s conviction — formed first in 
a fisherman’s cottage and then in a council house — that 
the  spaces  people  live  in  matter  more  than  almost 
anything else we build.  That  combination has driven 
everything since — thirteen national and international 
design  awards,  more  than  four  decades  across  four 
continents, and an increasingly urgent argument that 
the way we build homes is not working and has not been 
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working for a very long time. And at very least, it has 
scope to be improved by people, for people.

But before we get to that argument, I want to stay 
with the question that the Ocean Monarch first posed to 
me, because it is the question that this entire book is 
really  about:  if  a  stage  set  can  change  how  people 
behave in an evening, what does a house do to them 
across a lifetime?

*     *     *

To answer that question, we need to leave southeast 
England.

Consider,  for  a  moment,  a  child  growing up in  a 
traditional  compound  in  the  Yoruba  regions  of 
southwestern Nigeria. Her room — if we can call it a 
room in the Western sense — is not a sealed box with 
four walls and a locking door. It  is a space within a 
larger  spatial  organism:  the  compound,  or  agbo  ilé, 
which houses an extended family across a cluster of 
interconnected  structures  arranged around a  central 
courtyard.

The courtyard is the room that matters. It is where 
food  is  prepared,  disputes  are  settled,  children  are 
watched  by  whichever  adult  is  nearest,  and  the 
boundary  between  one  family  unit  and  another  is 
negotiated  through  proximity  rather  than  partition. 
Privacy, in the Western sense of a door you can close 
against  the  world,  barely  exists.  But  something  else 
exists in its place: a spatial grammar of belonging so 
deeply  embedded  in  the  architecture  that  a  child 
growing up within it absorbs, before she can speak, the 
understanding that she is never alone and never entirely 
on her own.
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This is not better or worse than the English terraced 
cottage.  It  is  fundamentally  different.  It  produces  a 
fundamentally different person.

The child in the compound learns, through the daily 
physics  of  her  built  environment,  that  identity  is 
collective. The walls do not say you are separate. They 
say you are held. The spatial experience of childhood is 
not  solitude  interrupted  by  company,  but  immersion 
punctuated by brief moments of retreat. When that child 
grows up and enters the world — whether she stays in 
Lagos or moves to London — she carries the compound’s 
spatial logic in her nervous system. It is the baseline 
against which she measures every room she enters for 
the rest of her life.

Now hold that  image and travel  eight  and a half 
thousand kilometres north-west.

*     *     *

A  boy  grows  up  on  the  forty-third  floor  of  a 
residential tower on the Upper West Side of Manhattan. 
His  room  has  a  window  that  faces  west.  On  clear 
evenings, the light over New Jersey turns the Hudson 
River copper, and the boy watches it from a height that 
no human being in history, before the twentieth century, 
had ever experienced as domestic.

His spatial education is the opposite of the compound 
child’s.  Every  element  of  his  environment  teaches 
separation: the lift that delivers him to a corridor that 
belongs to no one, the front door with its multiple locks, 
the apartment’s interior organised around the principle 
that  each  family  member  occupies  a  private  domain 
connected  by  a  hallway.  The  kitchen  is  galley-sized 
because this is New York and nobody cooks. The living 
room has a view because in Manhattan a view is equity.
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The boy learns, without anyone teaching him, that 
height confers status and that the ground is something 
you pass through on your way to somewhere better. He 
learns  that  home  is  a  container  suspended  in  air, 
accessible only by technology, severed from the street 
and the soil and the community below. He learns, in the 
most literal architectural sense, to look down.

This is not a criticism of the boy or his parents or 
Manhattan.  It  is  an  observation  about  what  vertical 
living  does  to  the  human  animal  when  it  begins  in 
childhood. The tower child and the compound child are 
born with identical neurological equipment. The rooms 
they grow up in will calibrate that equipment in radically 
different directions. One will learn to navigate solitude. 
The  other  will  learn  to  navigate  crowds.  One  will 
associate home with elevation and enclosure. The other 
will associate it with ground and openness. Neither is 
wrong. Both are shaped.

*     *     *

Now  consider  a  third  child,  and  here  the  stakes 
change.

She is seven years old. She lives in Tondo, one of the 
most  densely  populated  districts  in  Manila,  in  a 
structure assembled from concrete block,  corrugated 
steel, and salvaged timber. The walls do not meet the 
roof cleanly. The floor is poured concrete that floods in 
the monsoon. She shares the space — perhaps twelve 
square metres of it — with her parents, two siblings, and 
a grandmother. There is one window, and it faces a wall 
less than a metre away.

Her room does not teach separation or collectivism. 
It teaches scarcity. The spatial lesson of her childhood is 
that there is not enough: not enough air, not enough 
light, not enough distance between one body and the 
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next.  Privacy is  a  concept  she will  learn about  from 
television. Quiet is something that happens only when 
everyone is asleep. The architecture of her daily life is a 
continuous exercise  in  compression,  negotiation,  and 
endurance.

I have been in rooms like hers. I have worked in the 
Philippines, and I have stood in structures where the 
ingenuity of the people who built them is exceeded only 
by the impossibility of the conditions they are working 
within. These are not homes that failed. They are homes 
that were never given the chance to succeed — built 
without  land  tenure,  without  services,  without  the 
industrial  systems that  would make decent materials 
affordable,  and  without  a  government  housing 
programme that functions at the scale the population 
requires.

The girl in Tondo is not less intelligent than the boy in 
Manhattan or the girl in the Yoruba compound. She is 
not less capable, less creative, or less deserving of a 
room that lets the morning light in. She is simply subject 
to a different set of architectural facts, and those facts 
will shape the limits of her imagination as surely as my 
faded wallpaper shaped mine.

This is what I mean when I say that housing policy 
begins  in  childhood.  Not  as  a  metaphor.  As  a 
mechanism.

*     *     *

I could add a fourth portrait, and a fifth. The child 
growing up in a kampung in Jakarta, where the spatial 
organisation is neither compound nor tower nor slum 
but something uniquely Indonesian — a dense, low-rise 
neighbourhood with  its  own internal  logic  of  shared 
pathways, communal water points, and homes that open 
onto each other in a pattern that confounds Western 
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planners but functions, within its own terms, as a deeply 
social  environment.  The  kampung  child  learns  a 
different lesson again: that community is constructed 
not  through  open  courtyards  or  private  rooms  but 
through the permeability of boundaries, the willingness 
to let neighbours pass through your space as you pass 
through theirs.

Or consider the child in a terraced house in northern 
England,  or  a  bungalow  in  suburban  Nairobi,  or  a 
houseboat  on  the  Tonlé  Sap  in  Cambodia,  or  a 
prefabricated apartment in a Soviet-era block in Tbilisi. 
Each of these children is growing up inside a spatial 
argument  about  what  a  human being needs,  what  a 
family looks like, and how much of the world belongs to 
you. Each of them is absorbing that argument through 
their  skin,  their  ears,  their  lungs,  their  circadian 
rhythms, their developing sense of self.

None of them chose their room. All of them will be 
shaped by it.

*     *     *

I am asking you, now, to think about yours.
Not the home you live in today — the one you chose, 

or compromised on, or inherited, or cannot yet afford to 
leave. I am asking about the first one. The room that 
existed before you had any say in the matter. The ceiling 
you stared at before you could read. The sounds that 
came through the walls. The light, or the absence of it. 
The distance between your bed and the nearest other 
human being.

What did that room teach you?
If you grew up in a house with a garden, you learned, 

at a level beneath language, that the world extended 
beyond your walls and that you had a right to some 
portion of it. If you grew up in a flat above a shop, you 

18



learned  that  home  and  commerce  occupy  the  same 
space  and that  the  rhythm of  adult  work  permeates 
domestic life.  If  you grew up in a house where your 
parents were always renovating, extending, knocking 
through — you learned that space is negotiable, that 
walls  are  temporary,  that  the  built  environment  is 
something you act upon rather than accept.

And if you grew up in a room where the walls were 
damp,  where  the  heating  did  not  work,  where  the 
window was too small or faced a wall or would not open 
— you learned something else entirely. You learned that 
the  world  was  not  designed  with  you  in  mind.  That 
comfort was for other people.  That the facts of your 
physical environment were fixed, and you were expected 
to adapt to them, not the other way around.

These are not trivial lessons. They are foundational. 
They  do  not  determine  who  you  become  —  human 
beings are more resilient and more surprising than any 
building  can  contain  —  but  they  set  the  initial 
conditions. They establish the baseline from which every 
subsequent experience of space is measured. And they 
do this before you are old enough to object, or even to 
notice.

*     *     *

Here is the question I have carried for most of my 
adult life, and it is the question I want you to carry into 
the next chapter:

What if I had grown up in a different room?
Not a better room or a worse room, necessarily — 

though those distinctions matter enormously and we will 
explore them — but a different one. A room in a different 
country,  built  by  a  different  culture,  shaped  by  a 
different understanding of what a family is and what a 
home should do.
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If  I  had  grown  up  in  the  Yoruba  compound, 
surrounded by extended family, with the courtyard as 
my classroom and the absence of a locked door as my 
first lesson in trust — would I have become the same 
person? If I had grown up on the forty-third floor of a 
Manhattan  tower,  learning  to  associate  home  with 
altitude  and  solitude  and  the  vast  indifference  of  a 
skyline — would I have spent my career trying to solve 
housing for the people who need it most? If I had grown 
up in  Tondo,  in  twelve  square  metres  of  corrugated 
steel, watching my mother make beauty out of almost 
nothing — would I have believed, as I do believe, that 
better is possible?

I  do not  know the answers.  Nobody can.  But  the 
questions themselves tell us something profound about 
the relationship between the spaces we inhabit and the 
people  we  become.  They  tell  us  that  housing  is  not 
infrastructure in the way that roads are infrastructure 
or sewers are infrastructure — necessary but essentially 
passive, a platform on which life happens. Housing is 
active. It instructs. It constrains. It permits. It suggests. 
It whispers to us, every day, in a language we absorb but 
rarely translate, a set of propositions about our place in 
the world.

The child in the old fisherman’s cottage in southeast 
England received one set  of  propositions.  They were 
modest but decent: you are housed, you are safe, you 
belong here. The “child” on the Ocean Monarch stage 
received  another:  spaces  are  not  fixed,  they  can  be 
transformed, and the act of transforming them is an act 
of imagination that changes everyone in the room.

Both of those children were me. Both of those rooms 
made me. And the distance between them — between 
the given room and the created room, between the space 
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you inherit and the space you choose to build — is the 
territory this book explores.

*     *     *

But I was lucky. I grew up in a country that, for a 
brief historical moment, believed its citizens deserved 
decent homes and built them accordingly. I grew up in a 
room with a window. I grew up on a street where every 
front door opened onto the same quiet assumption: that 
this was enough, and that enough was a form of respect.

More than a billion people around the world do not 
have  that.  Not  the  window,  not  the  street,  not  the 
assumption. They have something else — something that 
looks like housing from the outside and functions like 
punishment from within. And the number grows every 
year,  in  every  region,  on  every  continent,  while  the 
construction  industry  that  is  supposed  to  solve  the 
problem continues, with breathtaking complacency, to 
build the way it has always built.

That is where we go next.
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C H A P T E R  T W O

Thirty-Five Million Missing 
Homes

Let me give you a number. It is an ugly number, and 
it is almost certainly wrong, because numbers this large 
always are. But it is the best number we have, and it 
should keep you awake tonight.

Every year, the world needs to build approximately 
thirty-five million adequate homes simply to house the 
three billion people who, by 2030, will otherwise lack 
decent  shelter.  That  is  not  a  misprint.  It  is  not  a 
cumulative total. It is the annual build rate required — 
and it is a rate that no country, and no combination of 
countries,  is  anywhere  near  achieving.  Thirty-five 
million. Every twelve months. Year after year after year.

To put it in terms you can feel: that is roughly ninety-
six thousand households per day.  Four thousand per 
hour. One every second. By the time you finish reading 
this sentence, a family somewhere on this planet has 
joined the deficit — has been born into it, or displaced 
into it, or priced out of their previous home and into 
something  worse.  They  did  not  choose  this.  The 
economy chose it for them, or the weather, or a landlord, 
or  a  government that  decided other things mattered 
more.

I have spent the last several years building GUILD of 
MMC and Affordable Housing — The Guild — whose sole 
purpose is to make this number impossible to ignore. I 
have sat in government ministries or developers offices 
in  Manila,  Jakarta,  Riyadh,  Abu  Dhabi,  and  London, 
presenting  data,  proposing  solutions,  arguing  that 
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industrialised construction can close this gap if we have 
the political will to let it. And in every meeting, in every 
ministry, the reaction to the number is the same: a brief 
silence, a slow nod, and then the conversation moves on 
to something more manageable.

Thirty-five  million  is  not  manageable.  That  is  the 
point. It is so large that it has become abstract, and 
abstract numbers do not change policy.  They do not 
change  anything.  What  changes  things  is  a  face,  a 
family, a room you have stood in and cannot forget.

So let me take you into some rooms.

*     *     *

Her  name  is  not  Maria.  I  am  calling  her  Maria 
because  to  use  her  real  name  would  require  a 
permission I cannot obtain, and because in Tondo, there 
are ten thousand Marias and every one of them could 
tell this story.

Maria is thirty-one years old. She has three children 
— a boy of nine, a girl of six, and a toddler who, when I 
“met”  them,  was  asleep  on  a  plastic  sheet  on  the 
concrete floor. Her husband works as a tricycle driver, 
earning between three hundred and five hundred pesos 
a day — roughly five to eight US dollars — depending on 
the weather, the traffic, and the willingness of his body 
to endure another twelve-hour shift in Manila’s heat.

Their  home  is  a  single  room.  It  measures 
approximately  four  metres  by  three.  The  walls  are 
concrete block on two sides and corrugated steel on the 
other  two.  The  roof  is  galvanised  sheeting  weighted 
down with old tyres. There is one window — an opening 
in the steel wall covered by a hinged panel that must be 
closed during rain, which in Manila’s monsoon season 
means closed for hours at a time, turning the room into 
an oven. The floor floods regularly. When it floods, Maria 
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lifts  the  sleeping  mat  and  the  plastic  sheet  and  the 
cooking  equipment  onto  concrete  blocks  that  her 
husband  positioned  for  this  purpose,  and  the  family 
waits.

They wait a lot. Waiting is the primary activity of 
poverty,  though  nobody  mentions  this  in  policy 
documents.

Maria’s  nine-year-old  does  his  homework  on  the 
floor, by the light from the door if it is daytime or by the 
light from a single bulb if the electricity is connected, 
which it is not always. He is a bright child — his teacher 
has told Maria this, and Maria has repeated it to me with 
the  quiet  fierceness  of  a  parent  who  knows  that 
intelligence,  in  the  absence  of  opportunity,  is  a 
particularly cruel gift. The boy cannot study when the 
toddler is crying. He cannot study when his parents are 
arguing, which happens more than it used to because 
the room is too small for the pressure it contains. He 
cannot  study  when  the  rain  is  on  the  roof  because 
galvanised steel amplifies water into a roar that makes 
thought impossible.

The boy’s room — the only room he has ever known 
— is teaching him the same lesson every day: that the 
world does not have space for him. Not literally, not yet. 
He still believes in school, still believes his teacher, still 
believes his mother when she tells him that study will 
lead  somewhere.  But  the  room  is  working  on  him, 
slowly,  the  way  all  rooms  work  on  all  of  us.  It  is 
establishing  the  baseline.  It  is  setting  the  initial 
conditions. And the initial conditions say: there is not 
enough.

I have been in that room. Not Maria’s specifically, 
but rooms so similar that the differences are statistical 
rather than experiential. I have stood in them, smelled 
them,  felt  the  heat  and  the  compression  and  the 
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ingenuity and the exhaustion. And what I carry away 
from every one of those visits is not despair — it is anger. 
Because the room is not a natural disaster. It is not an 
act  of  God.  It  is  the  direct,  traceable,  entirely 
preventable consequence of a construction industry that 
cannot or will not build at the cost and scale the world 
requires.

Maria’s room did not have to be that room. She did 
not have to raise her children in a space that floods. The 
materials  exist,  the  technologies  exist,  the 
manufacturing systems exist to build her a home that is 
dry, ventilated, structurally sound, and affordable on a 
working family’s income. I  know this because I  have 
spent  years  assembling  those  systems  —  from 
manufacturers  in  Italy  and  India  and  China  and  the 
Philippines itself — into a proposition that can deliver 
exactly that. The systems work. The economics work. 
What does not work is the distance between the systems 
and the people who need them, and that distance is not 
measured in kilometres. It is measured in political will, 
in regulatory inertia, in the complacency of an industry 
that has been doing things the same way since before 
Maria’s grandmother was born.

*     *     *

Fly seven thousand miles northwest and the room 
changes, but the logic does not.

James  is  twenty-eight.  He  has  a  degree  in  civil 
engineering from a respected university. He works for a 
consultancy in London. His salary, before tax, is forty-
two thousand pounds a year — a figure that would have 
made his  parents comfortable in the 1990s and that 
now,  in  the  mid-2020s,  places  him  in  a  peculiar 
economic category: too well-paid to qualify for social 
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housing, too poorly paid to buy anything within an hour 
of his office.

He rents a room in a shared house in Zone 4. The 
room is approximately three metres by three and a half. 
It  contains  a  single  bed,  a  desk,  a  wardrobe,  and a 
window that overlooks the bins. He shares a bathroom 
with three other professionals, all of them in their late 
twenties, all  of them university-educated, all  of them 
performing a version of adult life that would have been 
unrecognisable to their parents: flat sharing not as a 
temporary arrangement in their early twenties but as a 
permanent condition, extending into their thirties and, 
they are beginning to suspect, beyond.

James pays fourteen hundred pounds a month for this 
room.  That  is  half  of  his  take-home pay.  He  has  no 
savings. He has no prospect of a deposit. He has run the 
numbers — he is a civil engineer, running numbers is 
what he does — and the numbers say that to buy a one-
bedroom  flat  within  commuting  distance  of  central 
London, he would need a deposit of approximately sixty 
thousand pounds and a salary roughly double what he 
currently earns. Or a partner with an identical salary. Or 
parents who can lend him the money. He has none of 
these things.

James is not poor. He is not vulnerable. He is not 
living in a room that floods. By any historical measure, 
he is privileged, and he knows it. But he is also, in a way 
that Maria in Tondo would recognise instantly, trapped 
by the architecture of his circumstances. His room is not 
teaching him scarcity in the physical sense — there is 
enough air, enough light, enough distance from the next 
body. It is teaching him a subtler and, in some ways, 
more corrosive lesson: that the future does not belong to 
him.  That  the  adult  milestones  his  parents  took  for 
granted — a home, a family, a space large enough to 
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contain both — have been priced beyond his reach by a 
system he was trained to understand and is powerless to 
change.

The irony is not lost on him. He designs buildings for 
a  living.  He  understands  load  paths  and  thermal 
bridging and the tensile strength of reinforcing steel. He 
can  calculate,  to  the  nearest  kilonewton,  how  much 
weight a foundation will bear. And he cannot afford a 
foundation of his own.

This  is  the  British  housing  crisis  in  a  single 
biography. It is not dramatic in the way that Tondo is 
dramatic  —  nobody  is  drowning  in  monsoon  water, 
nobody’s  children  are  studying  by  the  light  from  a 
doorway. But it is a crisis nonetheless, because it has 
severed an entire generation from the assumption that 
their country was built on: that if you work hard and play 
by the rules, you will eventually have a home of your 
own. That assumption is dead. And the generation that 
has buried it  is,  quietly,  furiously,  losing faith in the 
institutions that killed it.

I come from the generation that benefited from that 
assumption.  My parents’  generation built  the council 
houses. My generation, through a combination of right-
to-buy, deregulation, and the financialization of land, 
dismantled the system that produced them. We did this 
in the name of aspiration and individual ownership, and 
the result is James: a qualified professional who cannot 
afford a room large enough to store a bicycle.

I do not write this with detachment. I write it with 
culpability. My industry built this failure. My generation 
permitted it. And if this book accomplishes nothing else, 
I want it to at least make the mechanics of that failure 
visible — so that what comes next is a choice, not a 
repetition.

*     *     *
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Now to a room that most Western readers will never 
see.

It is on the third floor of a labour accommodation 
block on the outskirts of Riyadh, in the Kingdom of Saudi 
Arabia. The block was built of reinforced concrete in the 
1990s and designed to house construction workers — 
the men who build the towers and highways and palaces 
that define the modern Gulf. There are six beds in the 
room, three bunks stacked against opposite walls, with a 
central aisle narrow enough that two men cannot pass 
each other without turning sideways.

The  men  in  this  room  come  from  Bangladesh, 
Pakistan, India, Nepal. They work twelve-hour shifts, six 
days  a  week,  in  temperatures  that  regularly  exceed 
forty-five  degrees  Celsius.  They  earn  between  eight 
hundred and fifteen hundred Saudi riyals per month — 
roughly  two  hundred  to  four  hundred  US dollars.  A 
portion of this is sent home to families they will not see 
for  two  years,  three  years,  sometimes  longer.  The 
remainder covers food, phone credit, and the occasional 
small luxury that makes the distance bearable.

I have worked in the Gulf for twenty years. I moved to 
Dubai in 2006, and I have watched the skylines of Abu 
Dhabi, Doha, Riyadh, and Jeddah rise from the desert 
floor with a speed that still astonishes me, no matter 
how many times I see it. These cities are monuments to 
ambition, engineering, and capital. They are also, if you 
look beyond the glass and steel, monuments to a labour 
system that houses millions of men in conditions that 
most of the people who commission those towers would 
find intolerable for a single night.

I  need  to  be  precise  here,  because  the  Gulf  is 
changing, and to pretend otherwise would be dishonest. 
Saudi Arabia’s Vision 2030 programme — on which I 
have  advised  as  a  consultant  on  industrialised 
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construction — includes significant reforms to worker 
welfare,  housing  standards,  and  the  regulatory 
framework  that  governs  labour  accommodation.  The 
direction of travel is real. ROSHN, the national housing 
developer, is building communities that are designed 
not merely to shelter but to sustain. I have seen the 
plans,  am  attempting  to  contribute  to  the 
industrialisation programme, and I believe the intent is 
genuine.

But intent and reality still live in different postcodes. 
The room on the third floor of  the labour block still 
exists. It exists in Riyadh and in Dubai and in Doha and 
in Kuwait City. It exists because the economic model 
that built the Gulf — the model that I have worked within 
and benefited from — was designed around the principle 
that labour is imported, temporary, and expendable. The 
room reflects the principle. Six beds, a shared bathroom 
at the end of the corridor, a cooking area that is also a 
corridor, and a silence at night that is not peace but 
exhaustion.

The men in that room are building the future of one 
of  the  wealthiest  regions  on  earth.  They  deserve  a 
present  that  acknowledges  their  humanity.  Some  of 
them are getting it. Many are not. And the gap between 
some  and  many  is  where  the  moral  argument  for 
industrialised construction becomes,  for  me,  not  just 
economic but personal.

Because  industrialised  construction  —  modular, 
factory-produced,  quality-controlled  —  does  not  only 
make housing faster and cheaper. It makes it replicable 
to a consistent  standard.  It  removes the excuse that 
decent worker accommodation is too expensive or too 
complex  to  deliver  at  scale.  The  technology  that 
manufacturers  such as  Merit  already produce — the 
UltraPOD, the FLEXI POD, the cleanroom and MEP pod 
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systems — can produce habitable, dignified living units 
at a speed and cost that eliminates the need for that six-
bed room. The question is not whether we can replace it. 
The question is whether we choose to. You see my goal 
now, and I know that the authorities in these regions 
agree... but we still need to do it.

*     *     *

Let me take you to a room that tells a different story 
entirely.

Frau Schneider — I will call her that — is seventy-
three years old. She has lived in the same apartment in 
Vienna’s tenth district since 1979. It is a social housing 
apartment, owned and managed by the city of Vienna, 
and it has two bedrooms, a living room, a kitchen with a 
window that faces a communal garden, and a balcony 
where she grows tomatoes in summer.

She  raised  two  children  in  this  apartment.  Her 
husband died here, eleven years ago. Her daughter lives 
three  streets  away,  also  in  social  housing.  Her  son 
moved to Salzburg. She sees her grandchildren most 
weekends. She does not own the apartment, and she has 
never  wanted  to.  When  I  asked  her  —  through  a 
translator, because my German is functional at best — 
whether she had ever considered buying, she looked at 
me  with  an  expression  I  have  come to  recognise  in 
Vienna:  polite  confusion  at  a  question  that  does  not 
make sense.

Why would I buy? she said. I have everything I need. 
It  is  well-maintained.  My  rent  has  never  made  me 
anxious. If something breaks, it is repaired. What would 
owning give me that I do not already have?

This is the question that should haunt every housing 
minister in the English-speaking world.
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Vienna has been building social housing for over a 
century.  Approximately  sixty  per  cent  of  the  city’s 
residents  live  in  subsidised  or  publicly  managed 
housing. This is not a fringe programme or a safety net 
for the very poor — it is the default. Teachers live in 
social  housing.  Doctors  live  in  social  housing.  Civil 
servants,  artists,  software  engineers,  and  retired 
librarians live in social housing. The waiting list exists, 
but it moves, because the city builds continuously and 
has  done  so  through  every  economic  cycle,  every 
political change, every shift in architectural fashion.

The result is a city where housing is not a source of 
anxiety. It is not a speculative asset. It is not the thing 
that determines whether you can afford to have children 
or whether you will retire in comfort or penury. It is, 
instead,  what it  was always supposed to be:  shelter. 
Infrastructure for human life.  A platform from which 
everything else becomes possible.

I have studied the Vienna model closely, and I have 
written  about  it  for  The  Guild’s  briefing  papers, 
alongside the Singapore HDB model, the Finnish ARA 
system, and the Danish cooperative approach. Each of 
these systems is  different  in  its  mechanics,  but  they 
share a single principle that the Anglo-Saxon housing 
model abandoned sometime in the 1980s: that housing 
is too important to be left entirely to the market.

Frau Schneider does not know she is a case study. 
She  does  not  know  that  housing  researchers  from 
around the world visit her district to understand how 
Vienna  does  what  it  does.  She  knows  only  that  her 
apartment is warm in winter and cool in summer, that 
the garden is  maintained,  that  her neighbours are a 
mixture of ages and backgrounds and incomes, and that 
she has never once, in forty-seven years, been afraid of 
losing her home.

31



That is what a room teaches when the system behind 
it is designed to serve people rather than extract from 
them.

*     *     *

Four  rooms.  Four  cities.  Four  entirely  different 
versions of what it means to be housed.

Maria in Tondo, drowning slowly in a room that was 
never  given  the  chance  to  be  adequate.  James  in 
London, educated and employed and locked out of the 
future by a market that his own profession services. The 
unnamed men in Riyadh, building a nation from a room 
that does not acknowledge them as fully human. And 
Frau Schneider in Vienna, who pities the British and 
cannot understand why anyone would want to buy what 
the state already provides.

These  are  not  four  exceptions.  They  are  four 
expressions of a single global reality: that housing, the 
most fundamental physical need after food and water, 
has become the site of the twenty-first century’s deepest 
inequality. The gap is not between rich countries and 
poor countries, though that gap is real and devastating. 
The gap is between countries that treat housing as a 
right  and  countries  that  treat  it  as  a  commodity. 
Between  systems  designed  to  shelter  and  systems 
designed to profit. Between Frau Schneider’s calm and 
Maria’s endurance.

The number — thirty-five million homes a year — is 
the measure of all these gaps, accumulated across every 
continent, every year. It includes the families in Manila 
who need a dry room and the professionals in London 
who need an affordable one. It includes the workers in 
the Gulf who need a dignified one and the cities in sub-
Saharan  Africa  that  are  growing  faster  than  any 
construction  industry  can  serve.  It  includes  rural 
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Indonesia and Periurban Lagos and the decaying public 
housing stock of a dozen American cities. It includes, if 
we are honest about the standard we should be building 
to,  a  significant  portion  of  the  housing  that  already 
exists  but  that  no  reasonable  person  would  call 
adequate.

And the number is growing. It grows because global 
population is still  increasing, because urbanisation is 
accelerating, because climate disruption is displacing 
communities that were previously stable, and because — 
this is the part that should make my industry ashamed — 
because construction productivity has barely improved 
in fifty years. We build, on average, no faster and no 
more  efficiently  than  we  did  in  the  1970s.  In  some 
markets, we build slower. Every other industry on earth 
has found ways to do more with less. Construction has 
not. It has simply charged more.

*     *     *

I need to say something here about scale, because 
the scale of this problem is where most conversations 
about housing go quiet.

Thirty-five million homes per year. Let us imagine, 
for a moment, that the world decided to close this gap. 
Not reduce it, not manage it, but close it — to build, 
every year, the number of homes that are needed. What 
would that require?

Using traditional construction methods — the brick-
by-brick,  pour-and-cure,  wet-trade approach that  still 
dominates most markets — it would require a workforce 
the  industry  has  no  means  of  recruiting  — in  many 
countries a doubling or tripling of the skilled trades. It 
would  require  a  proportional  increase  in  cement 
production, which already accounts for approximately 
eight  per  cent  of  global  carbon  emissions.  It  would 
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require land, which in most cities is either unavailable or 
priced beyond the reach of affordable housing. It would 
require  time:  a  typical  social  housing  project,  from 
planning  approval  to  occupation,  takes  three  to  five 
years  in  most  developed  countries  and  considerably 
longer in many developing ones.

In other words, it cannot be done. Not with the tools 
we currently use. Not at the pace the tools allow. Not 
within the carbon budget the planet has left.

This  is  not  pessimism.  It  is  arithmetic.  And  the 
arithmetic  leads  to  a  conclusion  that  the  traditional 
construction industry does not want to hear: the only 
way to build thirty-five million homes a year is to stop 
building them the way we have been building them for a 
century and start manufacturing them instead.

That is the argument at the heart of this book, and we 
will get to it in detail in Part Three. But I raise it here, in 
the middle of the human stories, because the human 
stories  and  the  industrial  argument  are  inseparable. 
Maria’s room floods because the construction industry 
has  not  made  affordable,  flood-resistant  housing 
available at the price point her family can reach. James 
cannot buy a flat because the British construction model 
produces too few homes, too slowly, at too high a cost. 
The labour block in Riyadh exists because nobody has 
yet  applied  industrialised  pod  technology  to  worker 
accommodation at the scale the Gulf requires — though 
I intend to change that.

And Vienna works — Frau Schneider sleeps soundly 
— because a century ago, the city of Vienna made a 
decision  that  combined  political  will  with  industrial 
capacity and has never reversed it.

*     *     *
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Before we leave this chapter, I want to complicate 
the number. Because thirty-five million, as devastating 
as it sounds, understates the problem.

That figure counts the homes that must be built. It 
says  nothing  about  the  quality  of  the  housing  that 
already exists — the homes that technically exist but 
that fail, by any reasonable standard, to provide what a 
home should provide. The damp flats. The overcrowded 
rooms. The buildings with no fire escape, no insulation, 
no ventilation, no structural certainty. The homes that 
are one monsoon, one earthquake, one electrical fault 
away from becoming a tragedy.

If you include this hidden deficit — the homes that 
exist on paper but not in practice — the global number 
becomes something that most housing analysts will only 
discuss in private. Some estimates place it above one 
billion  people  living  in  housing  that  is  structurally 
inadequate,  without  secure  tenure,  or  lacking  basic 
services. One billion. In a world that can manufacture a 
smartphone and deliver it to any city on earth within 
seventy-two hours.

I have stood in houses in the Philippines that were 
built  of materials I  would not use for temporary site 
hoarding. I have inspected buildings in the Gulf where 
the gap between the specification and the reality was 
wide enough to constitute fraud. I have walked through 
social  housing  in  England  —  my  own  country,  the 
country that taught me what a decent home should feel 
like  —  where  the  post-Grenfell  reality  of  cladding 
failures, damp, and neglect made me wonder whether 
the  word  “social”  had  become  a  euphemism  for 
“disposable.”

The deficit is not only in the homes we have not built. 
It is in the homes we have built badly. And those two 
deficits,  taken  together,  represent  the  single  largest 
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failure  of  human  organisation  in  the  twenty-first 
century.

*     *     *

Let me return, one last time, to Maria.
When I was in Tondo, I watched her nine-year-old son 

do something that I have not been able to forget. He took 
a piece of cardboard — a flap from a packaging box, 
perhaps thirty  centimetres  square — and propped it 
against the wall beside his sleeping mat. On it, with a 
marker pen, he had drawn a window. Not a realistic 
window. A child’s window: a square with a cross in the 
middle, and beyond the cross, a blue sky with a single 
cloud and a yellow sun.

The real window in that room faced a wall. The drawn 
window faced the sky.

That boy understands, at nine years old, what every 
housing minister in the world should understand but 
apparently  does  not:  that  a  window  is  not  just  an 
opening in a wall. It is a proposition. It says: there is 
something beyond this room, and you are allowed to see 
it. When the room denies that proposition — when the 
window faces a wall or does not exist at all — a child 
draws his own. Because the need for light, for outlook, 
for the suggestion that the world extends beyond your 
immediate circumstances, is not a luxury. It is a human 
requirement.

In Chapter Three, we will look at what the science 
says about that requirement — what walls know about 
us, what light does to our biology, and why the spaces 
we  inhabit  are  not  passive  containers  but  active 
participants  in  our  physical  and  mental  health.  The 
evidence, as you will see, is overwhelming. And it makes 
the case, more powerfully than any economic argument, 

36



that the way we house people is not merely a logistical 
challenge.

It is a matter of life and death. And it always has 
been.
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C H A P T E R  T H R E E

What Walls Know

The patients in Pittsburgh did not know they were 
part  of  an  experiment.  Neither  did  the  nurses.  The 
hospital had simply admitted spinal-surgery patients to 
rooms on both sides of the same ward — one side bright, 
open to the sun, the other dim, facing an adjacent wing. 
Same  hospital.  Same  staff.  Same  treatments.  Same 
operations. The only variable was the light.

The patients in the sunlit rooms received almost half 
as much sunlight again as those in the dim rooms, and 
they recovered faster. Not slightly faster. Measurably, 
statistically faster. They used around a fifth less pain 
medication. They reported less stress. Their drug costs 
were lower. And this was not the first such finding: a 
decade  earlier,  researchers  in  Edmonton  had  shown 
that depressed patients in sunny rooms were discharged 
days earlier than those in dull ones, and that cardiac 
patients  in  sunny  rooms  had  lower  mortality.  The 
medical  community  did  what  it  always  does  when 
confronted  with  evidence  that  contradicts  its 
assumptions: it asked for more studies.

The  studies  came.  From  the  United  States,  from 
Canada, from Japan, from Sweden. And they all said the 
same thing:  that  the  orientation  of  a  window — the 
amount, quality, and timing of natural light that enters a 
room  —  has  a  direct,  measurable  effect  on  human 
health.  Not  a  marginal  effect.  Not  a  nice-to-have.  A 
clinical  effect,  comparable  in  magnitude  to  some 
pharmaceutical interventions.
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I read that research for the first time in the early 
2000s, and I have not been able to look at a building the 
same way since. Because if a window’s orientation can 
change how fast a surgical wound heals, what is it doing 
to the child who sleeps beside it for a decade? What did 
that east-facing window in my grandparents’ cottage in 
Eastbourne do to me across the years I woke to its light? 
And what is the north-facing wall that Maria’s son looks 
at every morning in Tondo doing to him?

These  are  not  poetic  questions.  They  are  clinical 
ones. And the science that answers them is now robust 
enough that we can no longer pretend we do not know.

*     *     *

Let me be clear about what I am claiming, because 
the construction industry has a long tradition of ignoring 
claims like this, and I want to make it difficult to ignore.

The  relationship  between  built  environment  and 
human health is not a hypothesis. It is an established 
field  of  research  with  decades  of  peer-reviewed 
evidence,  active  laboratories  on four  continents,  and 
findings  that  are  increasingly  difficult  to  dismiss  as 
coincidental  or  culturally  specific.  The  field  goes  by 
several  names  —  environmental  psychology, 
neuroarchitecture, salutogenic design — but the core 
proposition  is  simple:  the  spaces  we  inhabit  do  not 
merely contain us.  They act upon us.  They alter our 
biology.

Your body, as you read this,  is  responding to the 
room  you  are  in.  Your  cortisol  levels  are  being 
influenced by the acoustic environment — whether the 
sounds  around  you  are  predictable  or  random, 
controllable or imposed. Your circadian rhythm is being 
calibrated by the colour temperature and intensity of the 
light reaching your retina. Your blood pressure is being 
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nudged, one way or another, by the presence or absence 
of natural elements in your visual field — a plant, a view 
of sky, the texture of wood rather than laminate. Your 
cognitive performance — your ability to think clearly, to 
hold information, to make good decisions — is being 
shaped by the height of the ceiling above your head and 
the  degree  to  which  you  feel  in  control  of  your 
immediate environment.

You did not choose any of this. You did not consent to 
it. It is happening regardless, the way gravity happens, 
the way temperature happens. The room is speaking to 
your body in a language your conscious mind does not 
translate, and your body is answering.

Now multiply this by every room you have ever been 
in. Every classroom, every office, every bedroom, every 
hospital  ward, every prison cell,  every waiting room, 
every home. Each one spoke to your body. Each one 
received an answer. And the accumulated conversation 
— millions of hours of spatial dialogue conducted below 
the threshold of awareness — has contributed, in ways 
we are only beginning to measure, to the person you are 
today.

This is what walls know. They know what they are 
doing  to  you.  We  are  the  ones  who  have  not  been 
listening.  Over  my  lengthy  career,  I  was  often  the 
recipient of the line that “Andrew, I do not know why 
your designs work, but whenever I walk into one of your 
rooms, I know it was designed by you”. It has taken me 
decades to understand why.

*     *     *

Start with light, because light is where the evidence 
is  most  overwhelming  and  the  implications  most 
damning.
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In the city of Jyväskylä, in central Finland, the winter 
sun rises after nine in the morning and sets before three 
in the afternoon. For factory workers on the early shift, 
this means arriving in darkness and leaving in darkness, 
with  whatever  natural  light  exists  confined to  a  few 
hours they spend inside a building that may or may not 
have been designed to admit it.

Research on shift workers at northern latitudes — 
much of it Scandinavian — forms a quiet indictment of 
industrial  architecture.  Workers  in  buildings  with 
limited natural light show significantly higher rates of 
seasonal  mood  disruption,  sleep  disturbance,  and 
cognitive fatigue than those in buildings with adequate 
daylight  access.  The  mechanism  is  well  understood, 
natural  light,  particularly  the  blue-spectrum 
wavelengths present in morning sunlight, is the primary 
signal by which the human circadian system calibrates 
itself. When that signal is absent or distorted — replaced 
by the flat, unvarying spectrum of artificial fluorescent 
lighting  —  the  circadian  clock  drifts.  Sleep  quality 
deteriorates.  Mood  regulation  falters.  Concentration 
suffers. Over weeks and months, the body accumulates a 
debt  of  disrupted  rhythm  that  manifests  as  chronic 
fatigue, increased error rates, and a measurable decline 
in immune function.

The factory did not intend to harm its workers. It 
simply did not consider them. The building was designed 
to house machines, and the humans who operated those 
machines were treated, architecturally, as peripheral. 
The  walls  were  windowless  because  windows  cost 
money and machines do not need daylight. The lighting 
was fluorescent because fluorescent tubes are cheap 
and replaceable. Nobody asked what that lighting was 
doing  to  the  people  beneath  it,  because  the  people 
beneath it were not the client. The building was.
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I have seen this logic replicated across every market 
I have worked in. In Dubai, where I have lived for twenty 
years, I have visited labour accommodation where the 
windows are sized and placed to meet minimum code 
requirements and not a millimetre more. The code was 
written  for  ventilation,  not  for  circadian  health.  It 
specifies  an  opening.  It  does  not  specify  what  that 
opening should face, when light should enter, or what 
quality  of  light  is  needed  to  keep  a  human  body 
functioning properly across a twelve-month cycle. The 
result  is  rooms  that  are  technically  compliant  and 
biologically hostile.

Code  compliance  is  not  the  same  as  human 
adequacy. This is a distinction the construction industry 
has  spent  a  century  refusing  to  make,  and  it  is  a 
distinction  that  the  science  no  longer  permits  us  to 
ignore.

*     *     *

A mother in a social housing block in east London 
told a researcher something that has stayed with me 
since I first read it. She said she had stopped singing to 
her baby.

Not because she did not want to. Not because she 
had lost the instinct. Because the walls were so thin that 
her neighbour had complained, and the complaint had 
been followed by a letter from the housing association, 
and the letter had made her afraid that if she was seen 
as  a  nuisance,  she  might  lose  her  tenancy.  So,  she 
stopped singing. And her baby, who had been sleeping 
better when she sang, stopped sleeping well.

This is what acoustic failure does. It does not merely 
annoy.  It  amputates.  It  removes,  one  by  one,  the 
behaviours that make a home habitable — conversation 
at normal volume, music, laughter, the unselfconscious 
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noise of a family being itself — and replaces them with a 
vigilant, exhausting silence. The mother does not just 
hear her neighbours. She is heard by them. And the 
knowledge of being heard, of being subject to judgment 
through a plasterboard partition, changes her behaviour 
in her own home, in the room that is supposed to be 
hers, in the place where she should be able to sing to her 
child without consequence.

The  science  of  acoustic  stress  is  unambiguous. 
Chronic  exposure  to  unpredictable  noise  — not  loud 
noise,  necessarily,  but  noise  you  cannot  control  — 
elevates cortisol,  the body’s primary stress hormone. 
Elevated cortisol suppresses immune function, disrupts 
memory consolidation, impairs decision-making, and, in 
children,  interferes  with  language  acquisition  and 
reading development. A child who grows up in a home 
where  the  dominant  sounds  are  other  people’s 
televisions,  other  people’s  arguments,  other  people’s 
footsteps  overhead,  is  not  merely  distracted.  That 
child’s  brain  is  developing  in  a  state  of  low-grade 
physiological alarm, and the consequences accumulate.

I  think  about  this  every  time  I  review  a  wall 
specification. Every time I look at a section drawing that 
shows a ninety-millimetre timber stud with a single layer 
of plasterboard on each side and no acoustic insulation 
between. That is  the wall  that separated the mother 
from her neighbour. That is the wall that stopped her 
singing. In materials alone, it cost approximately twelve 
pounds per square metre. An acoustically adequate wall 
— with resilient bars,  double boarding, mineral wool 
infill  —  would  have  cost  perhaps  thirty  pounds  per 
square metre in materials. Eighteen pounds more. The 
price of a mediocre bottle of wine.

For eighteen pounds, that mother could have sung to 
her baby. For eighteen pounds, the baby might have 
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slept.  For  eighteen  pounds,  multiplied  across  every 
partition and party wall in every social housing block 
built  to minimum specification in the decades before 
acoustic regulation caught up, a generation of children 
might have grown up in homes where the soundscape 
was theirs to control rather than something imposed on 
them by strangers on the other side of a wall that should 
never have been that thin.

The construction industry  chose the twelve-pound 
wall. It always chooses the twelve-pound wall. And then 
it wonders why social housing has a reputation problem.

*     *     *

In 2007, a pair of researchers at the University of 
Minnesota published a study that should have changed 
how we design every school,  every office,  and every 
home  in  the  world.  It  did  not,  of  course  —  the 
construction  industry  is  remarkably  resistant  to 
evidence — but the finding itself was extraordinary.

They discovered that ceiling height affects the way 
people  think.  Not  metaphorically.  Literally.  In  rooms 
with higher ceilings — roughly three metres or above — 
participants  performed  significantly  better  on  tasks 
requiring abstract  thinking,  creative problem-solving, 
and the ability to make connections between seemingly 
unrelated  concepts.  In  rooms  with  lower  ceilings, 
participants  were  better  at  detail-oriented,  focused, 
rule-based tasks. The ceiling was not just above them. It 
was  inside  them,  shaping  the  very  mode  of  their 
cognition.

The mechanism appears to be related to a concept 
the researchers called “relational processing.” A high 
ceiling  activates  a  sense  of  freedom,  of  spatial 
generosity, of possibility. The mind, finding itself in an 
expansive  environment,  expands  to  match  it.  A  low 

44



ceiling  does  the  opposite:  it  constrains,  focuses, 
narrows. Neither is inherently better. Both are tools, if 
you know how to use them. The tragedy is  that  the 
people who design most homes do not know how to use 
them,  because  they  are  not  designing  for  cognitive 
performance. They are designing for cost per square 
metre, and cost per square metre always pushes ceilings 
down.

The standard ceiling height in a new-build British 
home is approximately 2.4 metres. In many apartments 
it is lower. In some social housing, where the floor-to-
floor dimension is compressed to extract maximum units 
from a given building height, the effective ceiling height 
after finishes and services can drop below 2.3 metres. 
These are rooms in which the ceiling is not a surface but 
a presence — something you are aware of, something 
that presses.

Compare this with the Viennese apartment where 
Frau Schneider has lived for forty-seven years. Built in 
the  late  1970s  to  the  social  housing  standards  that 
Vienna maintained long after the rest of Europe had 
abandoned  them,  her  ceilings  are  approximately  2.7 
metres.  Not  lavish.  Not  palatial.  Simply  adequate  — 
adequate in the original sense of the word, meaning 
“equal to what is required.” The thirty centimetres of 
additional height between her ceiling and a British one 
is not a luxury. It is the difference between a room that 
permits the mind to range and a room that tells it to stay 
put.

I have won thirteen national and international design 
awards across my career, and I can tell you that not even 
one of those projects would have been possible in a room 
with a 2.3-metre ceiling. Creativity requires volume. Not 
vast volume — cathedrals are not more conducive to 
thought than studios — but enough volume that the eye 
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can travel upward without meeting a barrier. Enough 
volume that the mind does not feel hemmed. This is not 
aesthetics. It is neuroscience. And the fact that we build 
millions of homes per year without reference to it tells 
you everything you need to know about how seriously 
the construction industry takes the people it builds for.

*     *     *

There is a school in the Austrian province of Styria 
where  the  classrooms are  lined with  untreated  solid 
timber  —  spruce  and  stone  pine,  the  trees  of  the 
surrounding mountains. The wood is pale, fine-grained, 
and  faintly  aromatic  —  it  releases  phytoncides,  the 
organic compounds that trees produce as part of their 
immune  response  and  that,  it  turns  out,  have  a 
measurable  calming  effect  on  the  human  nervous 
system.

The children in those classrooms show lower resting 
heart  rates  than  children  in  identical  classrooms 
finished  with  painted  plasterboard.  Their  measured 
stress responses are lower. Their teachers report fewer 
behavioural incidents. The children are not aware of the 
wood in any conscious way — it is simply the surface 
they sit beside, the texture they brush with their fingers, 
the scent they breathe without noticing. But their bodies 
are aware of it. Their bodies are in continuous dialogue 
with the material, and the material is saying something 
that plasterboard does not say: you are in a room made 
of something that was once alive.

This  is  not  mysticism.  It  is  chemistry.  The 
phytoncides released by certain wood species — hinoki, 
cedar, pine — have been shown in controlled studies to 
reduce  sympathetic  nervous  system  activity,  lower 
blood pressure, and enhance natural killer cell function, 
which  is  a  component  of  the  immune response.  The 
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Japanese practice of shinrin-yoku, or forest bathing, has 
been  studied  extensively,  and  the  benefits  are  real, 
measurable, and replicable. What the school in Styria 
demonstrates is that you do not need to walk through a 
forest to receive some of those benefits. You can build 
the forest into the wall.

I think about this when I think about the materials we 
use  in  mass  housing.  Concrete  block.  Fibre  cement. 
Vinyl  flooring.  Painted  MDF.  Plastic  skirting  boards. 
Polyester carpet. These are the surfaces that millions of 
people touch, breathe, and live alongside every day, and 
they are chosen for one reason: they are cheap. Nobody 
asks what they are saying to the body. Nobody asks 
because the question has never been part of the brief.

My own work on what I call Evodu — clean living 
construction — is in part a response to this silence. The 
premise is straightforward: if  materials affect health, 
then the choice of materials is a health decision, and 
health decisions should be made with the same rigour 
we  apply  to  food  safety  or  air  quality  standards. 
Geopolymer binders instead of Portland cement.  Bio-
based insulation instead of petrochemical foam. Natural 
fibre composites instead of PVC. Each of these choices is 
a conversation with the body of the person who will 
inhabit the building, and each says something different 
from what the current default says.

We do not yet have the regulatory frameworks to 
enforce this kind of material thinking at scale. But the 
science is ahead of the regulations, as it usually is. And 
the  science  says,  with  increasing  clarity,  that  the 
materials  we  build  with  are  not  inert  backdrops  to 
human life. They are participants in it.

*     *     *
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I  want  to  tell  you about  a  thermostat,  because a 
thermostat is the most philosophically revealing object 
in a modern building.

In  the  1970s  and  1980s,  a  series  of  studies  at 
American universities — beginning with David Glass and 
Jerome Singer’s work on urban noise — examined the 
relationship between perceived control and stress. The 
experimental  design  was  elegant:  participants  were 
placed in  rooms where the temperature,  lighting,  or 
noise level was either controllable by the occupant or 
fixed by the researcher. The conditions were identical — 
the same temperature, the same light, the same noise. 
The only variable was whether the participant believed 
they could change it.

The results were striking. Participants who believed 
they  could  control  their  environment  showed  lower 
cortisol  levels,  lower  blood  pressure,  better  task 
performance,  and higher  self-reported  satisfaction  — 
even when they never actually adjusted anything. The 
mere knowledge that the thermostat was real, that the 
dimmer  switch  worked,  that  the  window  could  be 
opened,  was  enough  to  reduce  physiological  stress. 
Control, it turned out, was not about the temperature. It 
was  about  agency.  The  room that  said,  “you  are  in 
charge here” produced a calmer, more capable human 
than the room that said “this has been decided for you.”

Now think about who gets thermostats and who does 
not.

In  the  Viennese  social  housing  system,  residents 
control their own heating. In much of the UK’s social 
housing  stock,  heating  is  provided  by  a  centralised 
system that the resident cannot meaningfully adjust. In 
the labour accommodation blocks I have visited in the 
Gulf,  there  is  always  an  air  conditioning  unit,  and 
whether it works in a proper manner is a function of 
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maintenance budgets over which the occupants have no 
influence.  In  Maria’s  room in  Tondo,  the  concept  of 
climate control is so remote from daily reality that the 
question itself would provoke laughter.

The  thermostat  is  a  proxy  for  a  much  larger 
argument: that the degree to which a person can shape 
their  own environment  is  not  a  comfort  issue  but  a 
health issue, and that most of the world’s housing denies 
its  occupants  this  fundamental  form  of  agency.  The 
person in the privately owned apartment adjusts the 
thermostat, opens the window, dims the lights, chooses 
the  paint  colour,  hangs  a  picture,  rearranges  the 
furniture. The person in the poorly designed rental, the 
overcrowded social housing unit, the labour camp, the 
informal  settlement  —  adjusts  nothing.  Lives  within 
conditions imposed by someone else. Adapts, endures, 
makes  the  best  of  it.  And  their  body,  obediently, 
produces the cortisol that corresponds to a life lived 
without control.

This is not a small thing. Learned helplessness — the 
psychological state produced by repeated exposure to 
uncontrollable conditions — is one of the most robust 
findings in behavioural science. It was first identified in 
laboratory  animals  and  subsequently  confirmed  in 
humans  across  hundreds  of  studies.  When  a  person 
learns,  through experience,  that  their  actions do not 
change  their  environment,  they  stop  trying.  Not 
consciously.  Neurologically.  The  brain  reallocates 
resources away from problem-solving and initiative and 
toward  passive  coping.  The  person  becomes,  in  the 
precise clinical meaning of the word, depressed.

Housing  that  denies  control  does  not  merely 
inconvenience its occupants. It trains them, day by day, 
to expect less of themselves and less of the world. And 
then society blames them for their lack of ambition.
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*     *     *

I promised in Chapter One that I would never stop 
thinking about windows. Here is why.

In 1984, a researcher named Roger Ulrich published 
a study that has become one of the most cited papers in 
the history of healthcare design. He examined recovery 
rates among patients who had undergone gallbladder 
surgery at a suburban hospital in Pennsylvania. Some 
patients  had  been  assigned  to  rooms  with  windows 
overlooking a small grove of trees. Others had rooms 
with windows facing a brick wall.

The patients  with  the  tree  view recovered faster, 
required fewer doses of  strong pain medication,  and 
received  fewer  negative  evaluative  comments  from 
nurses in their medical notes. The difference was not 
marginal. It was the kind of difference that, if it had been 
produced  by  a  drug,  would  have  generated  a 
pharmaceutical empire.

But it was produced by a window. A window that 
looked at trees.

Ulrich’s  study  launched  the  field  now  known  as 
evidence-based  design,  and  the  subsequent  research 
has extended his findings far beyond hospitals. Views of 
nature reduce stress in offices. Access to green space 
improves  academic  performance  in  schools.  Even 
photographs of natural scenes — not the real thing, just 
images  —  have  been  shown  to  produce  measurable 
physiological  relaxation  in  laboratory  settings.  The 
human  nervous  system,  it  appears,  is  calibrated  for 
contact with the living world, and when that contact is 
removed  —  replaced  by  concrete,  by  brick,  by  the 
unvarying geometry of the built environment — the body 
registers the loss as a form of stress.

Remember the boy in Tondo who drew a window on 
cardboard? A square with a cross in the middle, a blue 

50



sky, a yellow sun. He was not being creative in the way 
adults mean when they use that word. He was being 
desperate. His body needed what the real window could 
not  provide — a view of  something alive,  something 
open, something beyond — and in the absence of the 
real thing, he made a substitute. A nine-year-old child, 
without  access  to  any  of  this  research,  had 
independently confirmed Roger Ulrich’s central finding: 
that the view from a window is not decoration.  It  is 
medicine.

And we build millions of rooms every year where the 
window faces a wall.

*     *     *

I have now taken you through five dimensions of the 
relationship  between  built  environment  and  human 
health:  light,  sound,  ceiling  height,  materials,  and 
control. Each one is supported by decades of research. 
Each  one  has  clear  implications  for  how  we  should 
design, build, and regulate housing. And each one is, in 
practice, almost entirely ignored by the industry that 
produces most of the world’s homes.

This  is  not  because  the  evidence  is  hidden.  It  is 
published,  peer-reviewed,  freely  available,  and 
increasingly cited by architects who design hospitals, 
offices,  and  schools.  The  healthcare  sector  has 
embraced evidence-based design. The corporate sector 
has embraced biophilic office design. Even the retail 
sector  has  absorbed  the  research  on  how  spatial 
experience  affects  consumer  behaviour  —  every 
shopping centre you have ever walked through has been 
designed to manipulate your movement, your mood, and 
you’re spending.

Housing, the space where people spend most of their 
lives, has been left behind. And the reason is the same 
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reason  that  recurs  throughout  this  book:  housing, 
particularly  social  housing,  is  not  designed  for  the 
people who live in it. It is designed for the people who 
pay  for  it.  And  the  people  who  pay  for  it  —  the 
developers, the housing associations, the government 
procurement departments — are measured on cost per 
unit, not on health outcomes per occupant.

The result is a global housing stock that is, in the 
most precise medical sense, making people sick. Not all 
of  it.  Not  everywhere.  But  enough  of  it,  in  enough 
places,  that  the  public  health  consequences  are 
measurable  at  population  level.  Poor  housing  is 
associated  with  higher  rates  of  respiratory  illness, 
cardiovascular disease, depression, anxiety, childhood 
developmental delay, and premature mortality. These 
associations  are  not  contested.  They  appear  in 
government  reports,  in  World  Health  Organisation 
publications, in the Lancet, in the BMJ. The evidence sits 
on the desks of the people who commission housing, and 
they commission it  anyway, because the budget says 
twelve pounds per square metre for the party wall, and 
twelve pounds it shall be.

I have spent more than forty years in this industry. I 
have worked on projects  across  four  continents  that 
prove, beyond any reasonable argument, that better is 
possible within realistic budgets. And I am telling you, 
as plainly as I know how, that the way we build most of 
the world’s housing is a public health scandal that we 
have normalised through repetition.

*     *     *

Here is what makes me angriest.
We already  know how to  build  well.  The  science 

exists.  The technology exists.  The materials  exist.  In 
Chapter Nine, I will take you inside the factories and 
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show you the modular systems, the pod technologies, 
the  panelised  construction  methods  that  can  deliver 
precisely controlled interior environments at scale and 
at speed. In Chapter Eleven, I will describe what clean 
living construction looks like when you design from the 
body  outward  —  starting  with  what  the  occupant’s 
biology  needs  and  working  backward  to  the 
specification.

But the knowledge is not the problem. The problem is 
a system that treats housing as a cost to be minimised 
rather than an investment in human capability. A system 
that measures success in units delivered rather than 
lives improved. A system in which the twelve-pound wall 
is not a failure but an achievement, because it came in 
under budget.

Every room in this chapter — the hospital ward in 
Pittsburgh,  the  factory  in  Finland,  the  flat  in  east 
London, the school in Styria, the apartment in Vienna — 
is a room that either understood or failed to understand 
a basic truth: that walls are not inert. They know things. 
They know what light does to a body. They know what 
sound does to a mind. They know what height does to a 
thought. They know what control does to a spirit. They 
know, in their dumb material way, whether the person 
inside them is being sustained or slowly diminished.

The question is not whether walls know. The science 
has settled that. The question is whether we are willing 
to listen to them, to design with what they know, and to 
build — finally, at scale, across every market and every 
income level — rooms that heal rather than harm.

*     *     *

In the next chapter, we will look at what happens 
when we do not. When housing falls below a threshold 
that  I  will  argue  should  be  defined,  measured,  and 
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enforced internationally — a threshold I call the Dignity 
Line.

Below  that  line,  housing  does  not  merely  fail  to 
support health. It actively destroys it. Below that line, 
rooms do not whisper. They shout. And what they shout 
is: you do not matter.

Thirty-five million new households  join  the  deficit 
every  year.  A  significant  proportion  of  them will  be 
housed below the Dignity Line. And every one of them — 
every mother who stops singing, every child who draws 
a window, every worker who sleeps in a room that was 
designed for a machine — is evidence of a failure so 
large  and  so  systematic  that  it  can  no  longer  be 
explained  by  budget  constraints  or  regulatory 
complexity.

It can only be explained by a choice. A choice we 
have been making, collectively, for decades. A choice to 
build cheaply rather than well. To measure cost rather 
than consequence. To treat the room as a box and the 
person inside it as a problem to be stored.

That choice is what the next chapter is about.
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C H A P T E R  F O U R

The Dignity Line

You know you have crossed the line before you see 
anything. You smell it.

It  is  a  particular  smell  —  not  the  sharp  reek  of 
sewage, which is at least honest, but something sweeter, 
more insidious. Damp concrete that never fully dries. 
Mould that has colonised the space behind a wall and is 
breathing its spores into a room where children sleep. 
Cooking oil  heated and reheated in a space with no 
extraction, so that the fat molecules bond with every 
surface and the walls themselves become greasy to the 
touch. The accumulated biology of too many bodies in 
too small a space with too little ventilation, layered over 
months  and  years  until  the  air  itself  becomes  a 
substance you can almost chew.

I have smelled it in Sonapur, in the labour camps east 
of Dubai, where the name of the district translates from 
Hindi as “city of gold” and the irony is so heavy it bends 
light.  I  have  smelled  it  in  Smokey  Mountain,  the 
infamous landfill settlement in Manila that was officially 
closed  in  the  1990s  but  whose  successors  persist, 
rebranded and  relocated  but  functionally  identical.  I 
have smelled it in a council flat in south London, three 
months after a resident had reported black mould to the 
housing association and two months after the housing 
association had sent a letter advising the resident to 
open a window.

The smell is the body’s first signal that a dwelling has 
crossed a threshold — that whatever this structure is, it 
has ceased to be a home in any meaningful sense and 
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has  become  something  else.  A  container.  A  holding 
space.  A  unit  of  accommodation  that  satisfies  a 
bureaucratic requirement without satisfying the human 
need that the requirement was designed to protect.

I want to name that threshold. I want to define it, 
describe  it,  and  argue  that  it  should  be  measured, 
codified, and enforced internationally. I am calling it the 
Dignity Line.

*     *     *

The Dignity  Line  is  the  minimum standard below 
which housing actively harms the people it is supposed 
to protect. Below it, a dwelling does not merely fail to 
support health and wellbeing — the evidence for which 
we  explored  in  Chapter  Three.  Below  it,  a  dwelling 
becomes  an  instrument  of  damage.  It  degrades  the 
body,  erodes  the  mind,  and  teaches  its  occupants, 
through  the  relentless  daily  physics  of  their 
environment, that they do not matter.

This is not a subjective judgment. It is an observable 
condition with measurable characteristics. A dwelling is 
below the Dignity Line when it meets one or more of the 
following criteria:

The structure cannot protect its occupants from the 
local climate — it floods, it overheats, it fails to insulate 
against cold, or it admits wind, rain, or vermin through 
gaps in its fabric that the occupant cannot repair.

The interior  environment  is  biologically  hostile  — 
mould  growth  is  present,  air  quality  is  below  safe 
thresholds,  natural  light  is  insufficient  to  maintain 
circadian  function,  or  noise  intrusion  exceeds  levels 
associated with chronic stress.

The occupant  density  exceeds  the  point  at  which 
privacy becomes impossible and basic bodily functions 
—  sleeping,  washing,  using  the  toilet  —  must  be 
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performed in the presence or awareness of others who 
are not family members or chosen companions.

The occupant has no meaningful control over any 
aspect  of  their  environment  —  cannot  regulate 
temperature,  cannot  open  or  close  windows,  cannot 
control lighting, cannot alter the space in any way that 
reflects their identity or preferences.

The dwelling is not secure — the occupant has no 
legal tenure, can be displaced without notice, or lives 
under conditions attached to employment that make the 
loss of a job simultaneously the loss of shelter.

None  of  these  criteria,  individually,  is  new.  They 
appear in housing codes and minimum standards across 
most countries. What is new is the proposition that they 
should be considered together, as a single threshold, 
and that crossing any one of them should be understood 
not as a regulatory shortfall but as a violation of human 
dignity comparable in seriousness to the denial of clean 
water or adequate food.

I  make  this  argument  knowing  that  it  will  be 
dismissed  by  some  as  idealistic  and  by  others  as 
unaffordable. I have heard both objections across four 
decades, in every market I have worked in. And I have 
watched,  across  those  same  four  decades,  as  the 
definition  of  “affordable”  has  been  steadily  revised 
downward until it now encompasses conditions that my 
grandparents,  Tom  and  Edna  Wood,  in  their  small 
fisherman’s  cottage  in  Eastbourne,  would  have 
recognised as slum clearance territory.

The line must be drawn somewhere. I am proposing 
that we draw it where the evidence says the damage 
begins.

*     *     *
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I moved to Dubai in 2006. I came for the work, which 
was extraordinary in its scale and ambition, and I stayed 
because the Gulf became my home in ways I did not 
anticipate. My wife is Filipino. My professional life spans 
the MENASA region. I have built relationships here that 
matter to me personally, not just commercially. I say this 
because what follows is a criticism, and criticisms are 
more honest when the critic has skin in the game.

In the years after I arrived, Dubai’s skyline was being 
assembled at a pace that had no historical precedent. 
The Burj Khalifa was under construction. Entire districts 
were  rising  from  reclaimed  and  desert  land.  The 
infrastructure programme was, by any measure, one of 
the great engineering achievements of the early twenty-
first century. And behind it, invisible to the tourists and 
the investors and the architects who flew in to collect 
their awards, was a parallel city.

The parallel city housed the men who built the visible 
one.  It  was  in  industrial  zones  on  the  outskirts  — 
Sonapur, Al Quoz, Jebel Ali — and it consisted of labour 
accommodation  blocks:  concrete  structures,  typically 
three  to  five  storeys,  divided  into  rooms  of 
approximately  twenty  to  thirty  square  metres,  each 
containing between six and twelve beds. The beds were 
bunks, steel-framed, arranged in rows. The bathrooms 
were shared — in those years, sometimes one for every 
twenty or thirty men. The kitchens, where they existed, 
were communal spaces where shifts of workers from 
different  nationalities  negotiated  cooking  times  and 
cultural preferences in an atmosphere of oil smoke and 
exhaustion.

I visited these camps. Not as an inspector — I had no 
authority  —  but  as  a  construction  professional  who 
wanted  to  understand  the  full  supply  chain  of  the 
industry, he was part of. What I saw was housing that 
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had been designed to a single criterion: the minimum 
physical  provision  required  to  keep  a  workforce 
functional. Not healthy. Not comfortable. Not dignified. 
Functional.  The  beds  were  sleeping  surfaces.  The 
bathrooms  were  sanitation  points.  The  rooms  were 
storage for human bodies between shifts.

The  men  in  those  rooms  were  building  the  most 
expensive real estate on earth. They were pouring the 
concrete  for  penthouses  that  would  sell  for  tens  of 
millions of dollars. They were installing marble flooring, 
gold-plated fixtures, curtain walls of imported glass. And 
then they returned, by bus, to rooms that would not have 
met the finish specification of the buildings they were 
constructing.

That is not an economic observation. It is a moral 
one.  And  it  is  the  Dignity  Line  made  visible  in  the 
starkest possible contrast: the penthouse and the bunk, 
separated by thirty  kilometres and connected by the 
same pair of hands.

I need to say again, because honesty demands it, that 
the Gulf is changing. The UAE has introduced worker 
welfare standards that are significantly more stringent 
than  those  in  place  when  I  arrived.  Saudi  Arabia’s 
ROSHN  programme,  on  which  I  have  submitted 
proposals,  is  building  communities  with  explicit 
commitments to quality of life. Qatar’s reforms ahead of 
the  2022  World  Cup,  however  belated  and  however 
unevenly implemented, represented a genuine shift in 
regulatory ambition. The direction is real, and it would 
be dishonest to pretend otherwise.

But direction is not destination. And the camps still 
exist. They exist in upgraded form, in regulated form, in 
forms that are measurably better than what preceded 
them. But many of them still house men at densities and 
in conditions that fall below the Dignity Line as I have 
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defined it. And they will continue to exist until someone 
decides that the cost of building a worker a decent room 
is not an overhead to be minimised but an obligation to 
be met.

The technology to meet it exists. I know this because 
I have spent the last year working with Merit — a long-
established British modular manufacturer specialising 
in healthcare buildings, cleanrooms, clinics and, above 
all,  MEP  modules  —  on  how  its  pod  systems,  the 
UltraPOD, the FLEXI POD and the cleanroom and MEP 
pods,  could  be  applied  to  exactly  this  kind  of 
accommodation. A factory-produced, quality-controlled, 
fully serviced habitation pod can be delivered at a cost 
and speed that eliminates every excuse the industry has 
ever  offered for  the  six-bed room.  The question was 
never whether we could build better. It was whether we 
would.

*     *     *

Fly  eight  hours  south-east  from  Dubai  and  the 
Dignity Line takes a different shape.

Jakarta is a city of eleven million people, or twenty-
eight  million  if  you  count  the  metropolitan  area, 
depending  on  which  boundary  you  draw  and  which 
population you choose to count.  It  sits on a swampy 
coastal plain on the north coast of Java, and it is sinking. 
Not  metaphorically.  Physically.  Parts  of  the  city  are 
subsiding at a rate of up to twenty-five centimetres per 
year, the result of decades of unregulated groundwater 
extraction beneath a surface that was never geologically 
suited to the weight it now carries.

In the kampung neighbourhoods of north Jakarta, the 
sinking is not a statistic. It is a daily reality written in the 
waterlines  on  the  walls.  Families  who  once  lived  at 
ground level now live below it. The floors of their homes, 
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poured concrete or packed earth, sit lower each year 
relative to the streets and the drainage channels, which 
means that when the rain comes — and in Jakarta the 
rain always comes — the water does not flow away from 
the houses. It flows into them.

I  have  worked  in  Indonesia  through  The  Guild’s 
engagement  with  the  government’s  housing 
programmes, and I have visited kampung communities 
where the ingenuity of the residents is so extraordinary 
that it temporarily blinds you to the impossibility of their 
circumstances. A woman who has raised the floor of her 
living room three times in five years, each time pouring 
a new layer of concrete on top of the last, so that the 
ceiling height has dropped from an already modest 2.5 
metres  to  something  closer  to  2.1.  A  man  who  has 
constructed a network of bamboo channels to redirect 
floodwater away from his children’s sleeping area and 
toward a sump he dug in the alley, knowing that the 
sump will fail in a serious storm but that it buys him 
perhaps thirty minutes of dry floor during a moderate 
one.

These  people  are  not  passive  victims.  They  are 
engineers  of  survival,  improvising  solutions  with 
whatever materials the local economy makes available, 
adapting their homes to conditions that would defeat 
most professional builders. And they should not have to.

The kampung is not a slum in the way that Western 
planners  use  the  word.  It  is  a  dense,  historically 
established,  socially  coherent neighbourhood with its 
own governance structures, its own economic networks, 
and its own spatial logic. To demolish it and replace it 
with high-rise social housing — the approach favoured 
by  Jakarta’s  planners  for  decades  — is  to  destroy  a 
community in the name of saving it. But to leave it as it 
is, sinking and flooding and compressing its residents 
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into  ever-smaller  volumes  of  habitable  space,  is  to 
accept  a  condition  that  no  definition  of  dignity  can 
accommodate.

The answer,  I  believe,  lies  in what we might call 
dignified  densification  —  the  use  of  industrialised, 
lightweight, modular construction to upgrade existing 
communities  without  displacing  them.  Panelised 
systems that can be erected within the footprint of an 
existing home. Pod technologies that deliver sanitation 
and  services  to  a  standard  that  the  current 
infrastructure  cannot  match.  Structural  systems that 
raise living spaces above the flood line without requiring 
the wholesale demolition that severs the social fabric a 
kampung depends on.

This is not theoretical. I have discussed exactly these 
approaches  with  officials  in  Indonesia’s  housing 
ministry  and with  the Indonesian ambassador  to  the 
UAE. The conversation is real. The technology is real. 
What is missing, as always, is the bridge between the 
technology and the people who need it — the political 
will,  the financing mechanism,  the supply  chain that 
connects a factory in Surabaya or Manila or Gurgaon to 
a sinking kampung in north Jakarta.

That bridge is what The Guild was created to make 
visible. Whether we succeed is a question for a later 
chapter. That we must try is, for me, not a question at 
all.

*     *     *

On the fourteenth of June 2017, a fire broke out in a 
kitchen on the fourth floor of Grenfell Tower, a twenty-
four-storey social housing block in North Kensington, 
west London. Within minutes, the fire had reached the 
exterior cladding. Within an hour, the entire facade was 
alight. Seventy-two people died.
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I am not going to retell the story of Grenfell. It has 
been told, investigated, litigated, and memorialised, and 
it will continue to be for decades. What I want to do 
instead is ask a question that the official inquiry, for all 
its thoroughness, was not designed to answer: why did 
Grenfell surprise anyone?

Not the fire itself — the specific chain of failures that 
allowed  combustible  cladding  to  be  installed  on  a 
residential tower was, by the inquiry’s own findings, a 
product of corporate negligence, regulatory failure, and 
institutional  indifference.  But  the  condition  that 
preceded the fire — the fact that a community of several 
hundred people had been living for years in a building 
where  their  repeated  complaints  about  safety  were 
ignored,  where  their  requests  for  basic  maintenance 
went unanswered, where the relationship between the 
residents and the body responsible for their housing had 
deteriorated  to  a  point  of  mutual  contempt  —  that 
condition was not an anomaly. It was, and remains, the 
norm in a significant portion of England’s social housing 
stock.

I grew up, in part, in social housing. The fisherman’s 
cottage in Eastbourne was not council-owned, but from 
the age of eleven my family lived in a council house, and 
I spent my teenage years in one. The children I played 
with lived in  houses that,  whatever their  limitations, 
were maintained with a duty of care that the state took 
seriously.  The  housing  officer  was  a  known  figure. 
Repairs happened. The social contract between tenant 
and landlord — the unspoken agreement that you will be 
housed decently in exchange for being a decent tenant 
— was honoured on both sides. Not to today’s standards, 
as we had no central heating and single glazed windows, 
but we did have walls, a roof and windows and doors for 
security.
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That  contract  has  been  shredded.  Right-to-buy 
removed the best housing stock from the public portfolio 
and was not replaced. Decades of underinvestment left 
the  remaining  stock  deteriorating.  Housing 
associations,  originally  created  as  mission-driven 
organisations,  were  pressured  by  government  policy 
into  behaving  like  commercial  developers,  cross-
subsidising social housing with market-rate sales and, in 
the process, adopting the cost-cutting instincts of the 
private  sector.  The  twelve-pound  party  wall.  The 
minimum-code window. The combustible cladding that 
saved a few pounds per square metre on the facade of 
Grenfell Tower.

The residents of Grenfell knew they were below the 
Dignity Line. They said so. They wrote blog posts about 
it. They formed action groups. They warned, in writing, 
that the building was a fire risk. And they were ignored, 
because the system that was supposed to protect them 
had  been  redesigned  to  protect  something  else  — 
budgets, liabilities, institutional reputations — and in 
that  redesign,  the  people  inside  the  building  had 
become, in the most functional sense, invisible.

Grenfell was not a building failure. It was a system 
failure. And the system that failed at Grenfell is the same 
system that operates, in varying degrees of dysfunction, 
in  every  country  that  has  allowed  social  housing  to 
become a residual category — housing for people who 
cannot afford anything better, built to a standard that 
reflects exactly how much the state values them.

Not much, as it turns out. Not enough.

*     *     *

I have not worked in Brazil. I include São Paulo here 
not because I have personal experience of its favelas but 
because any honest discussion of the Dignity Line must 
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include the largest country in Latin America, where the 
housing  deficit  is  measured  not  in  thousands  but  in 
millions, and where the spatial expression of inequality 
is among the most extreme on earth.

São Paulo is a city where a penthouse in the Jardins 
district, accessible by helicopter, can overlook a favela 
where  families  live  in  rooms  smaller  than  the 
penthouse’s bathroom. The vertical distance between 
these two dwellings might be a hundred metres. The 
social distance is immeasurable. And the architectural 
distance — the gap between the materials, the services, 
the structural integrity, the environmental quality of the 
two buildings — is a physical expression of a society that 
has  arranged  itself  into  layers  and  then  built  walls 
between them.

Brazil’s  Minha  Casa  Minha  Vida  programme, 
launched in 2009, was one of the most ambitious social 
housing initiatives in the developing world. In its first 
two  years  alone,  it  contracted  more  than  a  million 
homes, and by the early 2020s it had delivered close to 
six million. And many of those units, by the accounts of 
the people who moved into them, were below the Dignity 
Line. Built too far from employment centres. Designed 
without  adequate  public  transport  connections. 
Constructed  with  materials  that  deteriorated  within 
years. Completed without the community infrastructure 
— schools, clinics, public spaces — that makes a housing 
estate into a neighbourhood rather than a warehouse.

The programme delivered quantity. It did not deliver 
dignity. And the distinction between these two things is 
the distinction that this entire chapter, and arguably this 
entire book, is trying to make.

Housing is not units. A unit is an abstraction — a cell 
in a spreadsheet, a line item in a budget, a number that a 
minister can announce at a press conference. A home is 

65



a room where a child sleeps, a kitchen where a family 
eats, a window that faces the morning, a wall that is 
thick enough to let a mother sing. The Dignity Line is the 
boundary between the unit and the home. Below it, we 
are counting. Above it, we are building.

*     *     *

I said at the beginning of this chapter that the Dignity 
Line  should  be  defined,  measured,  and  enforced 
internationally. Let me explain why I believe this is not 
only desirable but necessary.

Every country  has building codes.  Most  countries 
have minimum housing standards. Some countries have 
housing rights enshrined in their constitutions. And yet 
the conditions I have described in this chapter — the 
labour camps, the sinking kampungs, the mouldy flats, 
the  combustible  towers,  the  distant  estates  without 
services — exist in countries with all these protections. 
They exist because the protections are too weak, too 
fragmented, or too poorly enforced to prevent them.

The problem is partly structural. Building codes are 
technical  documents  written  for  professionals. 
Minimum housing standards are regulatory instruments 
enforced  by  inspectors  who  are  underfunded  and 
overstretched.  Constitutional  housing  rights  are 
aspirational statements that courts have been reluctant 
to enforce with the specificity that would make them 
operational.  The  gap  between  the  principle  and  the 
plumbing is  wide enough that  millions of  people fall 
through it every year.

What  I  am  proposing  is  not  another  layer  of 
regulation. It is a simplification. A single, internationally 
recognised threshold — the Dignity Line — that draws 
together  the  scattered  evidence  from  environmental 
psychology, public health, structural engineering, and 
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human rights into one clear statement: below this point, 
housing is doing more harm than good, and the people 
responsible for it — the developers, the governments, 
the housing providers, the construction companies — 
are accountable for that harm.

The  threshold  would  be  defined  by  measurable 
criteria.  Not  subjective  assessments  of  quality  or 
comfort,  but  quantifiable  parameters:  minimum floor 
area  per  occupant,  minimum  natural  light  levels 
(measured  in  lux-hours  per  day),  maximum  noise 
intrusion (measured in decibels), minimum ventilation 
rates  (measured in  air  changes per  hour),  maximum 
surface moisture levels, minimum ceiling height, and a 
tenure security standard that guarantees the occupant 
cannot be displaced without cause and due process.

These are not utopian specifications. Every one of 
them can be measured with instruments that cost less 
than a smartphone. Every one of them can be met with 
construction technologies that already exist. Every one 
of them is already met, routinely and affordably, by the 
housing systems in Vienna, Singapore, Copenhagen, and 
Helsinki  that  we  looked  at  in  earlier  chapters.  The 
Dignity Line is not a new standard. It is the standard that 
the best housing systems already achieve, expressed in 
a  form  that  makes  it  transferable,  comparable,  and 
enforceable.

*     *     *

I  can  hear  the  objection  already,  because  I  have 
heard it in every ministry and every boardroom where I 
have raised this argument. The objection has a single 
word, and it is always delivered with an air of world-
weary pragmatism, as though the person saying it has 
reluctantly accepted a truth that idealists like me refuse 
to face.
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The word is: cost.
We cannot afford it. The numbers do not work. If we 

built to that standard, we would build fewer units, and 
fewer  units’  means  more  people  unhoused.  Better  a 
twelve-pound wall  than no wall  at all.  Better a room 
below the Dignity Line than no room whatsoever.

This argument sounds reasonable. It is the argument 
that has governed housing policy in most countries for 
most of the last century. And it is wrong. Not morally 
wrong, though it is that too. Economically wrong.

The cost of housing people below the Dignity Line is 
not  zero.  It  is  enormous.  It  is  paid  in  healthcare 
expenditure for respiratory illness caused by damp and 
mould. It is paid in lost productivity from workers whose 
sleep is disrupted by noise and overcrowding. It is paid 
in  educational  underperformance  from  children  who 
cannot study in the environments they live in. It is paid 
in  mental  health services for  depression and anxiety 
produced by learned helplessness and environmental 
stress. It is paid in the criminal justice system, which 
absorbs  a  disproportionate  number  of  people  whose 
early  spatial  experience  taught  them that  they  were 
surplus to society’s requirements.

These  costs  are  real.  They  are  quantified.  They 
appear in government budgets under headings that are 
never  cross-referenced  with  housing  expenditure, 
because  the  bureaucratic  silos  that  manage  health, 
education,  welfare,  and  housing  do  not  talk  to  each 
other and are not incentivised to do so. If they did — if a 
single  spreadsheet  were to  capture  the total  cost  of 
housing  a  family  below  the  Dignity  Line  for  twenty 
years, including the health costs, the educational costs, 
the  welfare  costs,  and  the  lost  tax  revenue  from  a 
population  whose  potential  was  suppressed  by  the 
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rooms it grew up in — the number would dwarf the cost 
of building them a decent home in the first place.

The twelve-pound wall is not cheap. It is the most 
expensive wall in the building. We simply charge it to a 
different account.

*     *     *

Let  me  return  to  where  this  chapter  began.  The 
smell.

I have been in construction for more than forty years, 
and I can walk into a building and know, within seconds, 
whether it is above or below the line. Not because I have 
a checklist in my hand or a lux meter in my pocket, but 
because  the  body  knows.  The  nose  knows.  The  skin 
knows. The lungs know. The part of you that has been 
listening to rooms since before you could speak knows, 
immediately and without analysis, whether a room is 
sustaining you or diminishing you.

Every human being has this capacity. Every person 
who has ever walked into a room and felt something 
shift — a tightening, a relaxation, a sense of welcome or 
a sense of dread — has experienced the Dignity Line 
from the inside. We all know where it is. We have always 
known. What we have lacked is the language to name it, 
the  metrics  to  measure  it,  and  the  political  will  to 
enforce it.

I  am proposing the language. The metrics can be 
assembled  from  evidence  that  already  exists.  The 
political will is a matter for the chapters that follow, 
where we will examine why the construction industry 
resists the change that would make the Dignity Line 
achievable,  and  how  industrialised  construction  can 
deliver the standard the line demands at a cost the world 
can afford.
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But before we leave this chapter, I want to be clear 
about what is at stake. Because the Dignity Line is not 
an abstract concept. It is not a policy proposal or an 
academic framework. It is a line drawn through the lives 
of  real  people  —  Maria  in  Tondo,  the  workers  in 
Sonapur, the families in north Jakarta, the residents of 
Grenfell Tower, the millions of children across the world 
who are growing up in rooms that teach them, every 
day, that they are not worth more than a twelve-pound 
wall.

Housing has a moral minimum. Below it, we are not 
sheltering  people.  We  are  storing  them.  And  the 
difference  between  sheltering  and  storing  is  not  a 
matter of budget. It is a matter of belief — belief in the 
fundamental  proposition  that  every  human  being 
deserves a room that acknowledges their existence as 
something  more  than  a  problem  to  be  managed  at 
minimum cost.

In Part Two, we will ask why the industry that should 
be solving this problem is instead perpetuating it. The 
answer, as you will see, is not complicated. It is simply 
uncomfortable.  And  discomfort,  in  my  experience,  is 
where the truth usually lives.
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P A R T  T W O

Why We Still Build Like It’s 
1926

“It is difficult to get a man to understand 
something when his salary depends on his not 

understanding it.” — Upton Sinclair
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C H A P T E R  F I V E

A Hundred Years of Wet 
Trades

As an adult, I walked onto my first construction site 
in 1982. I was twenty-five years old, recently discharged 
from the RAF, carrying a photographer’s eye and a set 
designer’s conviction that spaces could be transformed. 
I had no formal construction qualifications. I had energy, 
curiosity, and the kind of confidence that comes from 
not knowing enough to be afraid.

The site was a housing development somewhere in 
the south of England. I do not remember the name of the 
developer or the exact location, but I remember the site 
itself  with  a  clarity  that  four  decades  have  not 
diminished.  I  remember  the  mud.  I  remember  the 
scaffold, lashed together with fittings that looked like 
they had been in continuous service since the Festival of 
Britain. I remember the bricklayer on the gable end, 
laying courses by hand in the rain, his fingers raw, his 
radio balanced on a mortar board playing something by 
Madness. I remember the plumber, crawling through a 
floor void with a blowtorch, soldering copper pipe in a 
space so tight that his shoulders touched the joists on 
both sides. I remember the plasterer, mixing his skim 
coat in a bucket with a stick, applying it to a wall by 
hand,  feathering  it  smooth  with  a  steel  trowel  in  a 
motion so practised it looked like muscle memory, which 
is exactly what it was.

It was beautiful, in a way. The skill was real. The craft 
was  real.  The  knowledge  embedded  in  those  men’s 
hands — and they were almost all men, and they are still 
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almost all men, which is another problem for another 
page — was the accumulated inheritance of centuries of 
building tradition, passed from hand to hand, from site 
to site, from one generation of wet-trade workers to the 
next.

And it was, even then, obviously insane.
Not the skill. The system. The idea that in 1982, in a 

country  that  had  put  Concorde  in  the  sky  and 
microprocessors in its offices, the primary method of 
constructing a house was to stand a man in the rain and 
have him stack small blocks of fired clay on top of each 
other,  one  at  a  time,  held  together  with  a  paste  of 
cement and sand, until the stack was high enough to 
support  a  roof  made  of  timber  that  would  be  cut, 
measured, and fitted by another man, in more rain, on a 
scaffold that swayed when the wind picked up.

I thought surely this will change. Surely, within a few 
years, someone will industrialise this. Someone will look 
at how cars are made, how aeroplanes are made, how 
televisions are made — in factories, with precision, in 
controlled  environments,  by  machines  and  people 
working together in a system designed for consistency 
and efficiency — and apply the same logic to the thing 
that  matters  more  than  any  car  or  aeroplane  or 
television: the home.

That was forty-four years ago. And I am still waiting.

*     *     *

I  have  a  habit,  born  of  my  RAF  training,  of 
photographing  construction  sites.  Not  the  finished 
buildings — those get photographed by everyone — but 
the process.  The mess.  The intermediate stages that 
nobody  wants  to  record  because  they  reveal  how 
imprecise,  how  improvised,  how  dependent  on 
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individual  skill  and individual  weather and individual 
luck the construction process is.

My archive went back to the mid-1980s. Thousands 
of photographs, taken documenting how buildings are 
built as opposed to how the industry claims they are 
built. And the most striking thing about that archive is 
not what it showed but what it did not show: change.

A photograph of a housing site in England in 1986 
and a photograph of a housing site in England in 2024 
are, to any honest observer, essentially the same image. 
The bricks are the same. The mortar is the same. The 
scaffold  is  the  same,  give  or  take  a  regulation.  The 
plumber is still crawling through the floor void, though 
the blowtorch has been replaced by a push-fit fitting, 
which is one of the very few genuine innovations the 
industry has adopted in four decades. The plasterer is 
still mixing skim coat in a bucket. The bricklayer is still 
laying courses by hand, though he is now more likely to 
be from Eastern Europe or the subcontinent than from 
the town where the houses are being built, because the 
domestic  pipeline  of  skilled  tradesmen has  collapsed 
and the  industry  has  outsourced the  problem rather 
than solved it.

Compare this with any other industry. In 1986, a car 
was assembled by human hands on a production line. By 
2024, the same car is assembled by robots in a fully 
automated cell, with tolerances measured in microns, 
defects  detected  by  machine  vision,  and  the  entire 
process monitored in real time by systems that predict 
failure before it occurs. In 1986, a semiconductor was 
manufactured in a cleanroom using processes that could 
place features at a scale of one micrometre. By 2024, the 
same industry is working at three nanometres — a three-
hundred-fold improvement in precision within a single 
generation.
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Construction has achieved nothing comparable. Not 
a fraction of it. The bricklayer in 2024 lays bricks at 
roughly the same speed, to roughly the same tolerance, 
with roughly the same defect rate, as the bricklayer in 
1986.  The  plasterer’s  trowel  has  not  changed.  The 
concrete pour has not changed. The timber frame is still 
cut  on  site,  by  hand,  by  a  carpenter  who  is  skilled 
enough  to  compensate  for  the  tolerances  that  the 
system cannot control. We have replaced the blowtorch 
with a push-fit, and we have put a smartphone in the site 
manager’s pocket, and we have called this progress.

It is not progress. It is stasis dressed as tradition, and 
it is the single most important reason why thirty-five 
million  households  are  added  to  the  global  housing 
deficit every year.

*     *     *

I  should  explain  what  I  mean  by  wet  trades,  for 
readers who have not spent their lives on construction 
sites.

A wet trade is any construction activity that involves 
a material being mixed, applied, or cured in a liquid or 
semi-liquid  state  on  site.  Bricklaying  is  a  wet  trade: 
mortar is mixed from cement, lime, sand, and water, and 
applied between courses by hand. Plastering is a wet 
trade: plaster is mixed and applied to a surface that 
must then dry before painting. Concrete work is a wet 
trade:  concrete is  mixed,  poured,  vibrated,  and then 
cured over a period of days or weeks, during which the 
weather  can  compromise  its  structural  integrity. 
Screeding, rendering, tiling with adhesive, grouting — 
all wet trades.

The defining characteristic of a wet trade is that it 
depends on conditions that cannot be controlled on a 
building site. Temperature matters: mortar will not cure 
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properly below five degrees. Humidity matters: plaster 
applied in damp conditions will take days longer to dry, 
delaying every subsequent operation. Rain matters: a 
concrete pour interrupted by a downpour is a concrete 
pour  compromised.  Wind  matters,  render  applied  in 
high  winds  dries  unevenly  and  cracks.  The  season 
matters, the hour of the day matters, the microclimate of 
the specific corner of the specific site on the specific 
afternoon matters.

In a factory, none of these matters. In a factory, the 
temperature is controlled, the humidity is controlled, 
the  materials  are  batched  by  machine  to  a  precise 
specification, the application is automated or performed 
by trained operatives in a stable environment, and the 
curing happens in chambers designed for the purpose. 
The  tolerance  of  a  factory-produced  component  is 
measured in millimetres. The tolerance of a site-built 
component is measured in the skill and attentiveness of 
the individual tradesman, on that day, in that weather.

This is not a criticism of tradesmen. I have enormous 
respect  for  skilled  trades.  The  best  plasterer  I  ever 
watched work could skim a ceiling to a finish that looked 
like polished stone, and he did it with a trowel, a hawk, 
and thirty years of practice. He was an artist. But he was 
also, in the bluntest economic terms, a bottleneck. There 
was one of him. He could finish perhaps two rooms a 
day. He could not be duplicated, accelerated, or scaled. 
And when he retired, his skill went with him, because 
the apprenticeship system that had produced him had 
been dismantled by an industry that preferred cheap 
subcontracted labour to the long investment of training.

The wet trade model works when time is unlimited, 
skilled  labour  is  abundant,  quality  expectations  are 
modest,  and nobody is counting the carbon. None of 
these conditions apply in 2026. Time is the one thing the 
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housing deficit  does not give us.  Skilled labour is  in 
structural  decline  across  every  developed  market. 
Quality expectations, as Chapter Three demonstrated, 
should be far higher than they are. And carbon — the 
cement  industry  alone  producing  eight  per  cent  of 
global  emissions  —  is  a  budget  we  have  already 
overspent.

And  yet.  And  yet.  The  industry  persists.  The 
bricklayer persists. The plasterer persists. The mortar 
and the trowel and the rain persist. Not because they 
are the best method available but because they are the 
method the system is built around, and the system is 
designed, above all else, to perpetuate itself.

*     *     *

I want to be honest about my own complicity in this, 
because a book that  diagnoses an industry’s  failures 
without  acknowledging  the  author’s  participation  in 
those failures is not an honest book.

I spent the first twenty-five years of my construction 
career working within the traditional system. I designed 
projects  that  were  built  with  wet  trades.  I  specified 
brickwork, blockwork, in-situ concrete, applied plaster. 
I stood on sites in the rain and watched tradesmen do 
extraordinary work under impossible conditions, and I 
accepted that this was how things were done, because 
everyone  around  me  accepted  it,  and  because  the 
projects won awards, and because the results, when the 
tradesmen were good and the weather cooperated and 
the programme held, could be genuinely excellent.

The turn, for me, came gradually and then suddenly, 
in the way that all genuine shifts do. The gradual part 
was decades of watching the same problems recur on 
every project — the same delays, the same defects, the 
same adversarial  relationships between designer and 
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contractor, the same gap between what was drawn and 
what  was  built.  The  sudden  part  was  a  series  of 
experiences in the Middle East that made me realise the 
scale  of  the  global  housing  crisis  and  the  complete 
inadequacy of traditional construction to address it.

You cannot stand in a room in Tondo, or a labour 
camp in Sonapur, or a sinking kampung in north Jakarta, 
and believe that the answer is more bricklayers. The 
arithmetic  is  brutal:  there  are  not  enough  skilled 
tradesmen  on  the  planet  to  build  thirty-five  million 
homes a year using traditional methods, and there will 
never be, because the training pipeline has collapsed 
and the demographic trend in every developed country 
is away from manual trades, not toward them.

That  realisation is  what  led me to  MMC. To The 
Guild. To the proposition that the only way to close the 
gap is to stop thinking of homes as things that are built 
and  start  thinking  of  them  as  things  that  are 
manufactured. The shift sounds simple. It is, as the next 
three chapters will demonstrate, anything but.

*     *     *

There is a graph that I carry to every presentation, 
every  government  meeting,  every  investor  pitch.  It 
shows productivity growth across major industries since 
1960. The lines for manufacturing, agriculture, mining, 
and services all trend upward, steeply in some cases, 
modestly in others, but uniformly upward. The line for 
construction is flat. In some markets and some periods, 
it trends downward.

Let me repeat that,  because it  is  the single most 
important  statistic  in  this  book:  construction 
productivity in many developed economies has declined 
since the 1960s. The industry builds less per worker-
hour today than it did when my grandparents were alive. 
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In an era of CAD, BIM, GPS-guided earthmoving, laser-
guided levelling, and materials science that would have 
seemed  like  science  fiction  sixty  years  ago,  the 
construction industry has managed to go backward.

How is this possible?
The answer is not that the technology does not exist. 

It  exists.  Industrialised  construction  methods  — 
modular, volumetric, panelised, pod-based — have been 
demonstrated, at scale, in multiple markets, to deliver 
programme  and  cost  improvements  that  studies  by 
McKinsey and others put at between twenty and fifty per 
cent  compared  with  traditional  construction.  Japan’s 
housing manufacturers have been proving this since the 
1960s and 1970s. Sekisui House. Daiwa House. Toyota 
Home.  These  are  not  startups  experimenting  with 
prototypes. They are industrial corporations producing 
tens of  thousands of  homes per year in factories,  to 
automotive-grade quality standards, with defect rates 
that would embarrass any traditional builder on earth.

The  technology  exists.  The  proof  exists.  The 
productivity  improvement  exists.  And  the  global 
construction  industry  has,  with  a  few  notable 
exceptions, ignored all of it. For fifty years.

This  is  not  inertia.  Inertia  is  what  happens when 
nobody  has  a  better  idea.  This  is  something  more 
deliberate. It is a system that has arranged itself around 
a method of production that benefits the participants in 
that system, even as it fails the people the system is 
supposed  to  serve.  The  beneficiaries  of  traditional 
construction — the developers, the material suppliers, 
the subcontracting chains, the professional consultants 
— do not have an interest in productivity improvement, 
because  productivity  improvement  would  reduce  the 
total expenditure from which they extract their margins.
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This  is  not  a  conspiracy theory.  It  is  a  structural 
observation. Nobody sat in a room and decided to keep 
construction inefficient. But the incentive structure of 
the industry ensures that inefficiency is perpetuated, 
because  inefficiency  means  more  hours  billed,  more 
materials  consumed,  more  variations  claimed,  more 
professional fees earned, and more projects extended 
beyond their original programmes into the overtime and 
delay where the real money is made.

The people who suffer are the people at the end of 
the chain: the families who cannot afford the homes the 
industry  produces,  the  governments  whose  housing 
budgets are consumed by cost overruns, and the planet, 
which absorbs the carbon that a more efficient system 
would not emit.

*     *     *

I use the car analogy because everyone understands 
cars, and because the comparison between automotive 
manufacturing and construction is so damning that it 
deserves to be made as clearly as possible.

In 1906 — two decades before the year in the title of 
this Part — a car was built in much the same way a house 
is built today. Skilled craftsmen assembled components 
by  hand,  on  site,  using  tools  that  required  years  of 
training to master. The chassis was fabricated in one 
place, the engine assembled in another, the body formed 
and fitted by panel beaters whose skill was irreplaceable 
and whose output  was limited by the speed of  their 
hands. The finished product was expensive, variable in 
quality, and available only to the wealthy.

Then  Henry  Ford  applied  the  principles  of  mass 
production  —  standardisation,  mechanisation, 
assembly-line sequencing, quality control at every stage 
— and within a decade, the car had been transformed 
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from a luxury into a commodity. The Model T did not 
require less skill to design. It required a different kind of 
skill to produce: the skill of systems thinking, of process 
engineering, of designing not just the product but the 
method by which the product is made.

The construction industry  has  never  had its  Ford 
moment. Not because nobody has tried — people have 
been  trying  since  Walter  Gropius  and  the  Bauhaus 
proposed  industrialised  housing  in  the  1920s  — but 
because  the  industry  has  successfully  resisted  every 
attempt.  The  resistance  takes  different  forms  in 
different  markets:  regulatory  barriers  in  some 
countries,  union  opposition  in  others,  planning 
restrictions  that  favour  bespoke  design  over 
standardised  production,  consumer  prejudice  against 
“prefab”  that  dates  from  the  post-war  emergency 
housing programmes and has been carefully maintained 
by an industry that benefits from the prejudice.

The  result  is  an  industry  that  in  2026  is  still, 
fundamentally, operating on the 1926 model. Individual 
craftsmen, working on individual sites, in uncontrolled 
conditions, producing individual products that vary in 
quality according to who built them, when, and in what 
weather. We have added power tools and hard hats and 
health and safety legislation, and we have called this 
modernisation. It is not modernisation. It is the same 
medieval process with better scaffolding.

*     *     *

The people who pay the highest price for this stasis 
are  not  the  developers  or  the  architects  or  the 
engineers. They are the tradesmen themselves.

Construction is, by a considerable margin, the most 
dangerous major industry in most developed countries. 
In  the  United  Kingdom,  construction  accounts  for 
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roughly  five  per  cent  of  the  workforce  and 
approximately  twenty-five  to  thirty  per  cent  of 
workplace fatalities. Workers fall from scaffolds. They 
are struck by unsecured loads.  They are crushed by 
collapsing  trenches.  They  inhale  silica  dust,  cement 
dust,  asbestos  fibres.  They  develop  musculoskeletal 
injuries  from decades  of  repetitive  manual  labour  in 
environments  that  an  occupational  health  specialist 
would describe, with professional understatement,  as 
challenging.

And  those  are  the  physical  injuries.  The  mental 
health crisis in construction is less visible and equally 
devastating. The industry has one of the highest suicide 
rates of any sector. The combination of job insecurity — 
most tradesmen are self-employed subcontractors with 
no  sick  pay,  no  pension,  and  no  guarantee  of  work 
beyond  the  current  project  —  physical  exhaustion, 
separation from family, and a workplace culture that 
equates vulnerability with weakness creates conditions 
that would be recognised as pathological in any other 
context.

I have known men who were brilliant at their trade 
and broken by the industry that needed them. Men who 
could lay a brick line that a laser would envy, and who 
went home at night to marriages that had not survived 
thirty  years  of  five-thirty  starts  and  Friday-night 
drinking and the loneliness of a site two hundred miles 
from home. Men who could read a set of drawings and 
build what nobody else could build, and who could not 
read the warning signs of  a  body and a mind being 
consumed by the system that employed them.

Factory-based construction does not eliminate every 
one of these problems. But it eliminates many of them. A 
factory is warm, dry, lit, ventilated, and subject to the 
same  health  and  safety  regime  as  any  other 
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manufacturing environment. Working hours are regular. 
The work is performed at comfortable heights. Heavy 
lifting  is  mechanised.  Dust  is  extracted.  Noise  is 
controlled. The tradesman becomes an operative — a 
word that sounds less romantic but describes a role that 
is safer, more sustainable, more compatible with family 
life,  and more accessible to the fifty per cent of  the 
population  that  the  construction  site  has  historically 
excluded.

When I argue for industrialised construction, I am 
not arguing against tradesmen. I am arguing for them. I 
am arguing for a system that respects their skills enough 
to give them a working environment worthy of  what 
those  skills  produce.  The  construction  site  is  not  a 
tradition to be preserved. It is a hazard to be designed 
out. And the fact that the industry romanticises it — 
markets itself with images of rugged men in hard hats 
doing  honest  work  in  honest  weather  —  is  itself  a 
symptom of the denial that keeps the system frozen.

*     *     *

I said earlier that my own shift from traditional to 
industrialised  construction  came  gradually  and  then 
suddenly. The gradual part took decades. The sudden 
part happened in a meeting room, though I cannot tell 
you exactly which one, because by the time it happened, 
I had been in so many meeting rooms making the same 
case to the same sceptical faces that they had begun to 
blur.

What I remember is the moment, not the room. The 
moment  was  this:  I  was  presenting  a  comparison 
between traditional construction and modular delivery 
for a residential project. The numbers were clear. The 
modular approach was faster by forty per cent, cheaper 
by fifteen per cent, produced less waste by sixty per 
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cent, and delivered a finished quality that the traditional 
approach could not match because the modules were 
manufactured  in  a  controlled  environment  with 
automotive-grade tolerances.

The client looked at the numbers, nodded, and said 
he would proceed with traditional construction.

I asked why.
He said: Because I know what I’m getting.
He did know what he was getting. He was getting a 

building that would be delivered late, over budget, with 
a defect list that would take six months to close, built by 
subcontractors he would spend the project arguing with 
and the warranty period chasing. He knew all of this 
because it had happened on every project he had ever 
built.  And  he  preferred  it  —  preferred  the  known 
dysfunction to the unknown improvement — because the 
known  dysfunction  was  a  system  he  understood,  a 
system his quantity surveyors could price, his lawyers 
could contract for, and his insurers would underwrite.

That is the moment I understood that the problem 
was  not  technological.  The  technology  existed.  The 
problem was not economic. The economics were better. 
The problem was cultural. The construction industry is 
addicted to  its  own dysfunction in  the way that  any 
complex system becomes addicted to the patterns that 
sustain it, even when those patterns are self-destructive. 
The wet trades persist not because they are better but 
because they are  familiar.  And familiarity,  in  a  risk-
averse  industry  governed  by  precedent  and 
underwritten  by  insurers  who  charge  more  for 
innovation than for repetition, is the most powerful force 
in the market.

Breaking that addiction is the work of the rest of my 
career. It is the work of The Guild. It is the work of every 
manufacturer,  every  government,  every  housing 

84



ministry that has looked at the numbers and concluded 
that the current model cannot continue. And it is the 
subject of the next chapter, where we will examine who, 
precisely, benefits from keeping construction broken — 
and how much they stand to lose if it is fixed.

*     *     *

But I want to close this chapter with the bricklayer.
Not the one from 1982, on the gable end in the rain, 

though I think about him often. A different one. A man I 
met on a site in East Anglia perhaps twenty years ago, 
who was in his late fifties and had been laying bricks 
since he was seventeen. His hands were extraordinary 
— thickened, scarred, permanently curved from decades 
of  gripping  a  trowel,  the  joints  swollen  with  early 
arthritis that he treated with ibuprofen and denial. He 
could  lay  five  hundred  bricks  a  day,  which  is  a 
respectable rate for a craftsman of his quality, and he 
did it in all weathers, on all sites, for all clients, and he 
had done it every working day for nearly forty years.

I asked him whether he thought the industry would 
ever change. Whether machines or factories would ever 
replace what he did.

He looked at his hands and said: I hope so. Because I 
wouldn’t wish this on my son.

The industry that romanticises the tradesman is not 
listening to the tradesman. It is using him — his skill, his 
body,  his  loyalty  to  a  craft  that  does not  repay that 
loyalty with security or dignity or a pension — to justify a 
system that serves everyone except him.

The gatekeepers of that system are the subject of 
Chapter Six.

85



C H A P T E R  S I X

The Gatekeepers

I  was  at  a  dinner  in  Riyadh,  seated  between  a 
developer  and  a  cement  distributor,  when  I  first 
understood how the system works.

The developer was Saudi,  educated in the United 
States,  sharp,  ambitious,  and  building  a  residential 
compound of four hundred villas on the outskirts of the 
city.  The  cement  distributor  was  Jordanian,  quieter, 
older, with the patience of a man who has been selling 
the same product into the same market for thirty years 
and has no reason to believe next year will be different. 
They knew each other well.  They had done business 
together  on  multiple  projects.  They  were,  in  the 
language of the Gulf, connected.

The conversation turned to modular construction. I 
had been invited precisely because this was a topic the 
developer was curious about, having read something in 
the  trade  press  about  factory-built  housing  in 
Scandinavia. He asked good questions. He understood 
the principle. He could see, intuitively, that a factory-
produced  wall  panel,  manufactured  to  controlled 
tolerances and delivered to site ready for installation, 
would be faster, more consistent, and less wasteful than 
a block wall built by hand in the forty-seven-degree heat 
of a Riyadh summer.

The cement distributor listened. He did not interrupt. 
He did not argue. He waited until the developer had 
finished asking his questions,  and then he said,  very 
quietly, something I have never forgotten.

86



He  said:  If  you  build  with  panels,  who  buys  my 
cement?

The table went quiet. Not because the question was 
rude — it was not; it was honest in a way that business 
conversations rarely are — but because it exposed, in 
eight words, the reason that the construction industry 
resists  industrialisation  even  when  every  rational 
argument favours it.  The cement distributor was not 
opposed to better housing. He was opposed to his own 
obsolescence. And his position in the supply chain — 
supplying  the  material  that  traditional  construction 
consumes in the greatest volume — gave him both the 
motive and the means to resist any method that would 
reduce that consumption.

He was a gatekeeper. And the gate he was keeping 
was not a physical barrier but something more powerful: 
a  network  of  commercial  relationships,  regulatory 
assumptions,  specification  habits,  and  procurement 
norms  that  collectively  ensured  the  continued 
dominance of the method that consumed his product.

He was also, I  should add, a perfectly reasonable 
man. He was not a villain. He was a participant in a 
system that rewarded him for maintaining the status 
quo,  and  he  was  behaving  exactly  as  the  system 
incentivised him to behave. The problem was not him. 
The problem was that there were thousands of him, at 
every node of the supply chain, in every market on earth, 
each  one  rationally  defending  a  position  that,  in 
aggregate, made the system irrational.

*     *     *

To understand why the construction industry resists 
change, you must understand who is in the chain and 
what each of them stands to lose.
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Start with land. In most markets, the cost of land 
represents between thirty and sixty per cent of the final 
cost of a home. In London, it can exceed seventy per 
cent. In Manila, where informal settlements occupy land 
without title, the cost of land is technically zero, which is 
precisely why the homes are informal — nobody with 
legal tenure would permit the structures that poverty 
requires. Land is the first gatekeeper, and it is the most 
powerful, because it operates before a single brick is 
laid.

The landowner  — whether  a  private  individual,  a 
corporation,  a  sovereign  fund,  or  a  government 
department  — has  a  simple  incentive:  maximise  the 
value of the land by controlling what is built on it and 
when. In a rising market, the optimal strategy is often to 
hold  the  land  and  do  nothing,  because  the  land 
appreciates faster than any return the developer could 
generate by building on it. This is land banking, and it is 
practised at scale in every overheated housing market in 
the world. The effect is artificial scarcity: buildable land 
exists but is withheld from development because waiting 
is more profitable than building.

I  have watched this happen in Dubai,  where vast 
parcels of designated residential land sit empty for years 
while  the  city  imports  workers  to  build  housing  on 
smaller,  more  expensive  parcels  elsewhere.  I  have 
watched it in the Philippines, where agricultural land on 
the outskirts of  Manila is  held by families who have 
owned it for generations and who will sell only when the 
price reaches a level that bears no relationship to what 
can  affordably  be  built  on  it.  I  have  watched  it  in 
England,  where the five largest  housebuilders  sit  on 
land banks sufficient to supply several years of housing 
delivery and release it at a rate calibrated to maintain 
price rather than meet demand.
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The landowner is the first gatekeeper. The developer 
is the second.

*     *     *

A developer I worked with in Dubai once explained 
his business model to me with a candour I found equal 
parts refreshing and depressing.

He said: I do not make money from building. I make 
money from the difference between what I pay for the 
land  and  what  I  sell  the  finished  product  for.  The 
building is the cost. The land is the margin.

This  is  the  developer’s  logic,  and  once  you 
understand  it,  everything  about  the  housing  market 
snaps into focus. The developer is not incentivised to 
build well. He is incentivised to build cheaply enough 
that the gap between land cost and selling price remains 
wide enough to generate his return. Every dirham, every 
pound,  every  peso  he  saves  on  construction  goes 
directly to his margin. The twelve-pound party wall is 
not a failure of ambition. It is a rational response to a 
business model in which the quality of the finished home 
is subordinate to the economics of the transaction.

This  creates  a  perverse  relationship  between  the 
developer and the occupant. The occupant wants a home 
that  will  sustain  their  health,  their  family,  and their 
future. The developer wants a product that will sell for 
more than it cost to produce. These two objectives are 
not naturally aligned, and in the absence of regulation 
strong  enough  to  force  alignment,  the  developer’s 
objective  wins.  It  always  wins.  It  wins  because  the 
developer  controls  the  specification,  the  developer 
selects  the  contractor,  the  developer  determines  the 
budget,  and  the  developer  is  answerable  to  his 
investors,  not  to  the family  who will  live  behind the 
twelve-pound wall for the next thirty years.
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Now  here  is  the  critical  twist:  industrialised 
construction threatens this model, but not in the way 
you might expect. A factory-produced modular home is 
typically  cheaper  than  a  traditionally  built  one  of 
equivalent quality. This should delight the developer, 
because it widens the margin. But it also does something 
the  developer  does  not  want  it  makes  the  cost  of 
construction transparent. When a module arrives on site 
with a fixed price, manufactured to a fixed specification, 
the developer can no longer manipulate the construction 
cost  through  variations,  value  engineering,  and  the 
systematic  erosion  of  quality  that  is  the  traditional 
model’s hidden subsidy.

Transparency is the developer’s enemy. Opacity is 
his ally. And traditional construction, with its layered 
subcontracting  chains  and  its  infinite  capacity  for 
variation and claim, is the opaquest procurement system 
ever devised by a commercial industry.

*     *     *

Let me take you inside that chain, because it is where 
the real dysfunction lives.

On a typical construction project in the Gulf — and I 
use  the  Gulf  because  it  is  the  market  I  know most 
intimately,  though  the  pattern  is  universal  —  the 
developer  appoints  a  main  contractor.  The  main 
contractor does not build the building. He manages the 
building’s  construction,  which  is  a  different  thing 
entirely.  The  actual  work  is  performed  by 
subcontractors:  one  for  the  structure,  one  for  the 
mechanical services, one for the electrical, one for the 
plumbing, one for the façade, one for the fit-out, and so 
on,  each  of  them  operating  under  a  separate 
subcontract  with  the  main  contractor,  each  of  them 
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answerable to the main contractor rather than to the 
developer or the end user.

Each layer of subcontracting adds margin. The main 
contractor  marks  up  the  subcontractor’s  price.  The 
subcontractor  marks  up  his  labour  cost.  The  labour 
supplier — in the Gulf, often a separate entity from the 
subcontractor — marks up the cost of the workers he 
provides.  By  the  time  the  man  who  lays  the  tile  or 
connects the pipe or plasters the wall receives his wage, 
the cost of his work has been multiplied through three or 
four  intermediaries,  each  of  whom  has  added  their 
margin  and  their  overhead  without  adding  a  single 
square metre of built space.

I  have  traced  this  chain  on  projects  in  Dubai,  in 
Riyadh, in Doha. The numbers, in my experience, are 
consistent  and consistently  obscene.  On a  mid-range 
residential  project,  the  cost  of  actual  construction 
labour — the hands that build the building — represents 
between  twelve  and  eighteen  per  cent  of  the  total 
project cost. The remaining eighty-two to eighty-eight 
per cent is land, materials, professional fees, contractor 
margins,  subcontractor  margins,  insurance,  finance 
charges, and the administrative overhead of managing a 
system so complex that it requires an army of quantity 
surveyors,  project  managers,  and  contract 
administrators to function.

This  is  the  system that  the  cement  distributor  in 
Riyadh was defending. Not because he understood the 
full chain — nobody understands the full chain; that is 
part of its genius — but because his position in the chain 
was profitable, and any change to the chain threatened 
that position.

Industrialised  construction  collapses  the  chain.  A 
factory-produced  module  does  not  require  a  main 
contractor,  a  structural  subcontractor,  an  MEP 
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subcontractor,  a  fit-out  subcontractor,  and  a  labour 
supplier. It requires a manufacturer and an installer. 
Two entities instead of twelve. Two margins instead of 
seven. And a product that arrives on site substantially 
complete,  with  its  plumbing  connected,  its  electrics 
tested, its walls finished, and its quality verified before it 
leaves the factory.

For the end user, this is unambiguously better. For 
the chain, it is an extinction event. And the chain will 
fight  its  extinction  with  every  tool  available  to  it: 
regulatory  capture,  specification  inertia,  insurance 
obstacles, planning objections, and the quiet, persistent 
lobbying  that  ensures  building  codes  continue  to 
describe how a building should be constructed rather 
than how it should perform. A performance-based code 
would be agnostic about method. A prescriptive code, 
which  is  what  most  countries  still  use,  enshrines 
traditional construction into law.

*     *     *

I must now turn the lens on my own profession, and 
this is the part that could lose my friends.

The  professional  consultant  —  the  architect,  the 
engineer, the quantity surveyor, the project manager — 
is the gatekeeper who should be opening the gate and is 
instead, in most cases, holding it shut. Not out of malice. 
Out of economics.

In most markets, professional fees are calculated as a 
percentage  of  construction  cost.  An  architect  on  a 
residential  project  typically  earns  between  four  and 
eight per cent of the build cost. A structural engineer 
earns  between  one  and  three  per  cent.  A  quantity 
surveyor  earns  a  similar  proportion.  The  incentive 
embedded in this fee structure is obvious: the higher the 
construction cost, the higher the fee. An architect who 
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specifies a modular system that reduces construction 
cost by twenty per cent is, in effect, cutting his own fee 
by twenty per cent. An engineer who designs a simpler 
structural system is reducing his own income. A quantity 
surveyor whose role exists to manage the complexity of 
traditional procurement is designing himself out of a 
job.

I have sat in design meetings in London and Dubai 
and Manila where I have proposed modular solutions 
that  were technically  superior,  faster  to  deliver,  and 
cheaper to build, and watched a room full of consultants 
find reasons to  reject  them.  The reasons are  always 
technical. The foundations require special design. The 
modules are too heavy for the crane. The fire strategy is 
non-standard. The acoustic performance has not been 
tested  in  this  jurisdiction.  Each  objection  sounds 
legitimate, and some of them are. But the cumulative 
effect  —  objection  after  objection,  meeting  after 
meeting, project after project — is a professional class 
that functions as an immune system, attacking the new 
because the new threatens the host.

I have been part of this class. I have earned fees 
calculated  on  construction  cost.  I  have  specified 
traditional  methods  when  modular  methods  were 
available.  I  did  this  not  because  I  was  corrupt  but 
because the system I operated within did not incentivise 
me,  or  those  around  me,  to  do  anything  else,  and 
because  the  professional  indemnity  insurance  that 
underwrites architectural practice penalises innovation 
and rewards precedent.  An architect who specifies a 
proven system that fails can defend himself: he followed 
accepted  practice.  An  architect  who  specifies  an 
innovative  system that  fails  is  exposed:  he  departed 
from the norm. The insurance industry, which should be 
neutral  about method, is  in practice a gatekeeper of 
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extraordinary  power,  because  it  makes  conservatism 
financially rational and innovation financially reckless.

This is the stranglehold. The consultants are bound 
by insurance that rewards precedent. The insurers set 
premiums based on claims history, and claims history is 
dominated  by  traditional  construction,  not  because 
traditional construction fails less often but because it 
fails in familiar ways that the legal system knows how to 
adjudicate. Modular construction fails rarely, but when 
it does, the failure is unfamiliar, the liability is disputed, 
and the insurer charges accordingly. The result is a self-
reinforcing  loop:  traditional  methods  are  insurable 
because they are familiar, and they are familiar because 
they are the only methods that are affordably insurable.

*     *     *

In 2024, I sat in a government office in Southeast 
Asia.  The  meeting  was  with  a  senior  official  in  the 
housing ministry, a man responsible for a programme 
that was supposed to deliver several hundred thousand 
social  housing  units  per  year  and  was,  in  practice, 
delivering  a  fraction  of  that  number.  He  knew  the 
programme was failing. His own data told him so. And 
he had invited me because someone had told him that 
modular construction might help.

I presented the case. The numbers. The international 
precedents.  The  factory  capacity  that  could  be 
established within his country’s existing industrial base. 
The timeline: first units within eighteen months, full-
scale production within three years, delivery rates that 
would multiply the programme’s output by a factor of 
four or five. He listened carefully. He asked intelligent 
questions. He took notes.

Then he explained why it would not happen.
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The  building  code  did  not  accommodate  modular 
construction. To change the code would require an act 
of  legislation.  Legislation  would  require  committee 
review. The committee included representatives from 
the  concrete  industry,  the  steel  industry,  the  brick 
industry,  and  the  engineering  professional  bodies  — 
every one of whom had a commercial or institutional 
interest in the current code remaining unchanged. The 
committee process would take a minimum of two years. 
After that, the new code would need to be gazetted, the 
inspectorate trained, the certification bodies accredited. 
Another two years.

Four years, minimum, before a single modular home 
could be legally built. Four years during which hundreds 
of thousands of families would continue to live in the 
conditions that had prompted the meeting in the first 
place. Not because the technology did not exist.  Not 
because the economics did not work. But because the 
regulatory system was controlled by the incumbents it 
was supposed to regulate.

This  is  regulatory  capture,  and  it  is  the  most 
sophisticated form of gatekeeping in the construction 
industry. It does not look like obstruction. It looks like 
process.  It  looks  like  due  diligence,  consultation, 
stakeholder  engagement,  technical  review.  It  looks, 
from  the  outside,  like  a  government  doing  its  job 
carefully and responsibly. And from the inside, it is a 
system in which the people who profit from the current 
method of construction have been given veto power over 
any method that would replace it.

I  have  encountered  this  in  every  market  I  have 
worked in. In the UK, where the regulations themselves 
are  performance-based  but  the  warranty  providers, 
mortgage lenders and insurers who sit behind them still 
price  anything  unfamiliar  as  a  risk,  entrenching 
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traditional  methods  by  default.  In  the  Gulf,  where 
municipal  authorities  defer  to  international  codes 
written  for  markets  where  traditional  construction 
dominates.  In  Southeast  Asia,  where local  codes  are 
often translations of foreign standards that were never 
designed for the local climate, the local economy, or the 
local housing need.

The government is supposed to be the gatekeeper 
who opens the gate on behalf of the people. In practice, 
it  is  the gatekeeper that the other gatekeepers have 
captured.

*     *     *

There is one more gatekeeper, and this one is the 
most uncomfortable to name, because it is us.

The consumer. The buyer. The family who walks into 
a show home and decides that, cumulatively multiplied 
across millions of transactions, shapes what the industry 
builds.

In England, the word “prefab” is still spoken with a 
faint curl of the lip, an inherited disdain that dates from 
the  post-war  emergency  housing  programme,  when 
factory-produced  bungalows  were  deployed  as  a 
temporary solution to the bombing damage and then left 
in  place  for  decades,  deteriorating  into  symbols  of 
austerity rather than innovation. The people who lived in 
those prefabs often loved them — they were warm, well-
designed,  and  infinitely  better  than  the  slums  they 
replaced.  But  the cultural  memory retained only  the 
image: temporary, flimsy, second-class.

That prejudice has been carefully maintained by an 
industry  that  benefits  from  it.  Every  housebuilder’s 
marketing  department  knows  that  the  words 
“handcrafted,”  “traditional,”  and  “brick-built”  sell 
houses. The words “factory-produced,” “modular,” and 
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“manufactured”  do  not.  This  is  not  because  factory-
produced  homes  are  inferior  —  they  are,  by  any 
measurable  standard,  superior  —  but  because  the 
consumer  has  been  taught,  over  generations,  to 
associate  quality  with  tradition  and  innovation  with 
compromise.

The irony is savage. The same consumer who buys a 
factory-produced car because it is more reliable than a 
hand-built one, who flies in a factory-produced aircraft 
because it is safer than anything assembled on site, who 
carries a factory-produced phone whose tolerances are 
measured  in  microns  — that  same consumer  recoils 
from a factory-produced home because it does not feel 
“real.”

In Japan, this prejudice does not exist. The Japanese 
consumer understands that a house manufactured by 
Sekisui House or Daiwa House is a precision product, 
built  to  a  standard  that  no  site-based  builder  could 
match.  In  Sweden,  factory-built  timber  housing  is 
mainstream and unremarkable. In Singapore, where the 
HDB programme has  housed  eighty  per  cent  of  the 
population  in  buildings  constructed  with  significant 
factory-produced components, the question of method 
does not arise because the outcome speaks for itself.

The prejudice is cultural, not rational. And it is the 
last  gate  that  needs  to  open  before  industrialised 
construction  can  achieve  the  scale  the  world  needs. 
Every  other  gate  —  the  land,  the  developer,  the 
subcontracting chain, the consultants, the insurers, the 
regulators  —  can  be  forced  open  by  policy,  by 
economics, by political will. The consumer’s gate can 
only be opened by proof.  By showing people what a 
factory-produced home looks like, feels like, performs 
like. By letting them stand inside one and realise, with 
the same shock of recognition that I felt on the Ocean 
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Monarch at seventeen, that the space around them is 
better than anything they have been taught to expect.

*     *     *

I want to close this chapter with a story from the 
Philippines, because it  captures, in a single corridor, 
everything I have been trying to say about gatekeepers.

I was visiting a government housing project outside 
Manila — a social housing development built with public 
funds for families displaced by a typhoon. The buildings 
were concrete frame, block infill, rendered and painted 
— the standard specification that the Philippine building 
code prescribes and that every contractor in the country 
is  set  up  to  deliver.  The  development  had  been 
completed  eighteen  months  earlier.  It  was  already 
showing defects.

The render was cracking. The paint was peeling. The 
plumbing,  installed  by  a  subcontractor  who  had 
subcontracted to another subcontractor who had hired 
labour at the lowest available rate, leaked at half the 
joints.  The  windows,  specified  as  aluminium  but 
supplied as something that looked like aluminium and 
performed like tin,  had corroded in the salt  air.  The 
corridor  that  connected  the  ground-floor  units  —  a 
shared space, a common area, the first thing a resident 
saw when they came home — was stained with water 
damage from a roof that had not been properly sealed.

I stood in that corridor, and I thought about every 
gatekeeper who had contributed to what I was looking 
at.  The  land  that  had  been  selected  because  it  was 
cheap, not because it was suitable. The developer who 
had  won  the  contract  on  lowest  price.  The  main 
contractor who had subcontracted every trade to the 
lowest bidder. The subcontractors who had cut every 
corner the specification permitted and several it did not. 
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The consultants who had specified materials they knew 
would  deteriorate  in  the  local  climate  because  the 
budget would not support anything better. The building 
code that prescribed the method of construction but did 
not mandate the quality of outcome. The government 
that  had  counted  units  delivered  and  called  the 
programme a success.

Every  gatekeeper  had  behaved  rationally.  Every 
gatekeeper  had  followed  the  incentives  the  system 
provided. And the result was a corridor that was stained, 
leaking, and eighteen months old — in a building that 
was supposed to house typhoon survivors for the next 
fifty years.

The families who lived there had come from worse. 
They had come from shelters made of salvaged material, 
from evacuation centres, from the wreckage of homes 
that the typhoon had flattened. They were grateful for 
the concrete walls and the roof that mostly worked and 
the  door  they  could  lock  at  night.  They  were  not 
complaining. Gratitude does not complain. But gratitude 
is not the same as dignity, and the corridor told the truth 
that  gratitude  obscured:  the  system  had  built  these 
people a building, not a home. It  had counted them, 
housed them, and moved on. And in eighteen months, 
the building was already teaching them the same lesson 
that the typhoon had taught them — that the structures 
around them were temporary, unreliable, and built by 
people who would not have to live in them.

That  corridor  is  why  I  founded  The  Guild.  Not 
because  modular  construction  is  a  better  product, 
though it  is.  Not  because  the  economics  are  better, 
though they are. But because the system that produced 
that  corridor  — the  chain  of  gatekeepers,  each  one 
rational, each one incentivised, each one protecting a 
position that collectively produces a result that none of 
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them would individually defend — cannot be reformed 
from within. It can only be replaced. And replacement 
begins  with  awareness:  with  governments,  housing 
providers and the public understanding that the need is 
not being met, that factory-made housing already exists, 
and that its quality is determined in the factory rather 
than negotiated away on site.

Whether that replacement will happen fast enough to 
matter is a question I ask myself every morning. The 
gatekeepers are powerful. They are rational. They are 
patient. And they have been winning for a century.

But the next chapter asks a different question — one 
that the gatekeepers cannot answer without exposing 
the foundations of the system they are protecting. The 
question is about the material itself. About concrete, the 
most consumed substance on earth after water. About 
what it costs, what it emits, and whether the thing we 
pour by the billions of tonnes each year is the thing we 
should be pouring at all.
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C H A P T E R  S E V E N

The Concrete Question

The kiln is the size of a cathedral, laid on its side. It 
rotates slowly, one revolution every minute or so, and 
inside  it  the  temperature  exceeds  fourteen  hundred 
degrees Celsius — hotter than lava, close to the melting 
point of steel. Limestone and clay enter at one end as 
rubble. They emerge at the other as clinker: small, dark, 
irregular  nodules  that  will  be  ground to  a  fine grey 
powder and mixed with gypsum to produce the most 
consumed manufactured material on earth.

Portland cement.
I stood beside one of these kilns in Fujairah, on the 

eastern coast of the UAE, where the limestone deposits 
of  the  Hajar  Mountains  feed a  cement  industry  that 
ships product across the Gulf and beyond. The heat was 
extraordinary — not the ambient heat of the Emirates, 
which I have lived with for twenty years, but a radiative, 
industrial heat that you feel in your bones from thirty 
metres away. The man who operated the kiln had been 
doing so for eleven years. He was Pakistani, originally 
from  Peshawar,  and  he  worked  twelve-hour  shifts 
monitoring  the  temperature,  the  feed  rate,  and  the 
chemistry of the raw meal as it transformed inside the 
rotating drum. He was good at his job. He was also, in a 
sense he would never articulate, one of eight per cent.

Eight per cent. That is the cement industry’s share of 
global carbon dioxide emissions. Not the construction 
industry as a whole — just the cement. Just the kiln. Just 
the  chemical  reaction  that  converts  limestone  into 
clinker,  releasing  the  carbon  dioxide  that  has  been 
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locked in the calcium carbonate for millions of years, 
plus the carbon dioxide from the fossil fuel that heats 
the  kiln  to  the  temperature  required  to  make  the 
reaction happen. Eight per cent of everything humanity 
puts  into  the  atmosphere  comes  from  this  single 
process, applied to this single material, in kilns like the 
one I stood beside in Fujairah and in thousands of others 
scattered across every continent.

If the cement industry were a country, it would be the 
third-largest  emitter  on earth,  behind China and the 
United States. It would be ahead of India. It would be 
ahead of Russia. It would be ahead of the entire aviation 
industry and the entire shipping industry combined. And 
unlike  aviation  and  shipping,  which  are  at  least 
attempting, however inadequately, to decarbonise, the 
cement industry has no viable pathway to zero emissions 
within the existing production model. You cannot make 
Portland cement clinker without releasing the carbon 
from the limestone. The chemistry does not permit it. 
The reaction is the emission.

This is the concrete question. Not whether concrete 
is  useful  —  it  is,  overwhelmingly  so.  Not  whether 
concrete is strong, durable, versatile, and cheap — it is 
all of these things. The question is whether a material 
whose production is chemically inseparable from carbon 
emissions can remain the default material for a species 
that needs to stop emitting carbon, while simultaneously 
needing to build thirty-five million homes per year.

I have spent several years researching this question, 
and I have written at length about it. And the answer I 
arrived at is not the one the cement industry wants to 
hear.

*     *     *
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First, the love affair. Because it is a love affair, and to 
pretend otherwise would be dishonest.

Concrete  is  extraordinary.  No  other  material  in 
human history has been as versatile, as scalable, or as 
democratically  available.  It  can  be  poured  into  any 
shape. It can bear enormous compressive loads. It can 
be reinforced with steel to handle tension. It hardens 
underwater.  It  can  be  mixed  on  a  roadside  in  rural 
Indonesia with a shovel and a bucket or batched in a 
computerised  plant  in  Jeddah  to  a  specification  that 
controls the chemistry to within fractions of a per cent. 
It is, in the most literal sense, the material the modern 
world is made of.

The Romans used a form of it two thousand years 
ago, and some of their structures — the Pantheon, the 
harbours at Caesarea — are still standing. The Romans’ 
concrete was different from ours: they used volcanic ash 
as  a  binder,  which  produced  a  material  that 
strengthened over time through a process of mineral 
crystallisation that modern materials scientists are only 
now beginning to understand. When Roman concrete 
meets seawater, it does not corrode. It grows crystals. It 
heals itself. It improves.

Modern Portland cement concrete does none of these 
things. It degrades. It cracks. It admits water, which 
corrodes the reinforcing steel,  which expands,  which 
spalls the concrete cover, which exposes more steel to 
more  water.  The  design  life  of  a  typical  reinforced 
concrete structure is fifty to a hundred years. Many fail 
sooner. The vast concrete housing blocks of the post-war 
era — in Britain, in France, in the Soviet Union, across 
the developing world — are now reaching the end of 
their  structural  lives,  crumbling from the inside out, 
their steel skeletons rusting within their concrete skins.
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We chose Portland cement over the Roman formula 
not because it was better but because it was faster. The 
kiln process is rapid. The chemistry is controllable. The 
product is consistent. And in the industrial age, speed 
and  consistency  trumped  durability,  because  nobody 
was planning for the century. They were planning for 
the quarter.

That  decision  — made in  the  nineteenth  century, 
scaled  in  the  twentieth,  and  now  baked  into  every 
building  code,  every  engineering  curriculum,  every 
material specification on earth — is the reason we are 
standing beside a kiln in Fujairah watching eight per 
cent of global emissions pour into the sky.

*     *     *

Concrete requires three things: cement, water, and 
aggregate. The aggregate is mostly sand. And sand, it 
turns out, is not as infinite as it looks.

On the banks of the Mekong River in Cambodia, a 
man  stands  waist-deep  in  brown  water,  feeding  a 
suction hose into the riverbed. The hose is connected to 
a pump on a wooden barge, and the pump pulls sand 
from the bottom of the river and deposits it in a growing 
pile on the deck. The man does this for ten hours a day. 
He earns perhaps three or four dollars. The sand will be 
loaded onto a truck, driven to Phnom Penh, and mixed 
with cement and water to produce the concrete that is 
building the city’s  future:  the  apartment  towers,  the 
shopping centres, the ring roads, the bridges.

The sand he  is  mining is  not  replaceable.  It  was 
deposited over thousands of years by the river’s flow, 
and  it  is  being  extracted  at  a  rate  that  far  exceeds 
replenishment. The consequences are visible along the 
Mekong’s banks: erosion that has swallowed farmland, 
collapsed riverbanks that  have taken homes into the 
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water,  fishing  grounds  depleted  as  the  riverbed 
ecosystem  is  disrupted.  In  some  stretches,  entire 
villages have been relocated because the land they stood 
on has been undermined by dredging.

This is happening on rivers across Southeast Asia, 
across sub-Saharan Africa, across South America. The 
global appetite for construction sand is approximately 
fifty billion tonnes per year — a figure so large that it is 
difficult to comprehend and impossible to sustain. Sand 
is now, after water, the most consumed natural resource 
on the planet. Wars have been fought over it. In parts of 
India,  sand  mining  is  controlled  by  criminal 
organisations  that  operate  with  a  violence  more 
commonly associated with narcotics. In Singapore, sand 
imports  for  land reclamation have caused diplomatic 
crises  with  neighbouring  countries  whose  coastlines 
have been visibly diminished.

Desert sand, which covers vast areas of the Middle 
East and North Africa, is useless for concrete. Its grains 
are too smooth, too rounded by wind erosion to bind 
with cement. The sand that concrete requires is angular, 
river-deposited or marine-dredged, and it is running out. 
Not  in  a  distant,  abstract,  future-generations  sense. 
Now. In this decade. In markets where the construction 
demand is highest and the sand reserves are lowest.

The man on the Mekong does not think about global 
emissions  or  resource  depletion.  He  thinks  about 
feeding  his  family.  He  is,  like  the  kiln  operator  in 
Fujairah, embedded in a system that uses his labour to 
extract  a  resource  that  the  world  consumes  without 
counting  the  cost.  The  cost  is  his  riverbank,  his 
neighbour’s  farm,  his  children’s  fishing ground.  It  is 
denominated not in dollars but in the slow dissolution of 
a landscape that has sustained his community for longer 
than concrete has existed.
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*     *     *

So:  eight  per  cent  of  global  emissions  from  the 
cement. Fifty billion tonnes of sand per year. A material 
that degrades within decades. A production process that 
cannot be decarbonised within its own chemistry. And a 
global  construction  industry  that  consumes 
approximately four billion tonnes of  cement annually 
and is on track to consume more, not less, as the housing 
deficit grows and developing economies urbanise.

The question is obvious. It is one I have asked in print 
before. Will concrete ever be replaced?

The answer is: it is being replaced. Now. Not at scale 
— not yet — but the alternatives exist, they work, and 
the only thing preventing their widespread adoption is 
the same system of gatekeepers we examined in the 
previous  chapter,  applied  to  the  most  entrenched 
material specification in the history of construction.

Let me take you through what is happening at the 
frontier.

*     *     *

In Kannonkoski, in central Finland, a company called 
Betolar has developed a process that takes industrial 
waste — fly ash from coal power stations, slag from steel 
mills, mine tailings — and activates it into a binder that 
can replace Portland cement in many applications. The 
process is  called geopolymerisation,  and it  works by 
using an alkaline solution to trigger a chemical reaction 
in the waste material that produces a hard, durable, 
cementitious  product  without  the  kiln,  without  the 
limestone, and without the eight per cent.

The  emissions  reduction  is  dramatic:  geopolymer 
binders  can  cut  the  carbon  footprint  of  concrete  by 
eighty per cent or more, depending on the feedstock and 
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the  application.  The  performance  is  comparable  to 
Portland cement in compressive strength and, in some 
formulations, superior in chemical resistance and fire 
performance. The raw materials are waste products that 
currently sit  in stockpiles around the world, growing 
larger every year, waiting for someone to find a use for 
them.

I have followed Betolar’s work closely because they 
are, as far as I have been able to determine, the only 
company operating in the UAE market — through their 
partnership  with  Fujairah  Concrete  Products,  which 
launched cement-free paving and blocks in 2023 — that 
represents  a  genuine  geopolymer  competitor.  The 
products  so  far  are  pavers  and  blocks  rather  than 
structural elements, but the binder is the point. Not a 
cement  additive.  Not  a  blended  cement  with  a 
marginally reduced carbon footprint. A true alternative 
binder that eliminates Portland cement entirely.

In the UAE, the feedstock question is particularly 
interesting.  Emirates  Global  Aluminium,  one  of  the 
largest  aluminium producers in the world,  generates 
bauxite residue — red mud — at its Al Taweelah refinery, 
and the UAE’s power and desalination plants generate 
ash and slag of their own. All are potential geopolymer 
feedstocks.  Ground  granulated  blast-furnace  slag  — 
GGBS — is available from the steel industry. The raw 
materials are literally sitting in industrial yards within 
driving distance of the construction sites that consume 
millions of tonnes of Portland cement per year.

The  technology  works.  The  feedstock  exists.  The 
carbon  reduction  is  real  and  measurable.  And  the 
adoption rate, as of today, is negligible. Not because 
geopolymers  have  failed  any  test  that  matters,  but 
because the certification regime — the system of codes, 
standards,  and  approvals  that  determines  what  can 

107



legally be used in a building — was designed around 
Portland  cement  and  has  not  been  updated  to 
accommodate anything else.

The cement distributor in Riyadh can sleep soundly. 
His product is protected not by its performance but by 
its paperwork.

*     *     *

But  if  Betolar  represents  one  approach  to  the 
geopolymer frontier — replacing the binder, keeping the 
form — then a company in California is asking a far more 
radical  question:  what  if  you  rethink  not  just  the 
material but the entire concept of what a home looks 
like, what it is made of, and what it does to the body that 
lives inside it?

Geoship was founded in 2017 by Morgan Bierschenk 
and Bas Kools,  and it  carries forward the unfinished 
work of Buckminster Fuller, the architect and polymath 
who spent his life trying to make housing work for one 
hundred per cent  of  humanity and who believed the 
geodesic dome — nature’s  most  structurally  efficient 
form — was the key. Fuller had the geometry right. What 
he  lacked  were  materials  worthy  of  the  geometry. 
Geoship believes it has found them.

Their material is a chemically bonded bioceramic — 
related to the geopolymer family but distinct from it. The 
chemical composition is like human bone: magnesium, 
calcium, phosphates. It  is non-toxic.  It  does not emit 
volatile organic compounds. It is naturally resistant to 
mould, fire, and the expansion-contraction cycles that 
crack conventional building materials over time. It does 
not require the kiln temperatures of Portland cement — 
it bonds chemically, not thermally. And it is designed, 
from the molecular level upward, with the human body 
in mind.
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That last  phrase is  what stopped me when I  first 
encountered Geoship’s work.  Not “designed with the 
building code in mind.” Not “designed with cost  per 
square metre in mind.” Designed with the human body 
in mind. The bioceramic panels reflect more than eighty 
per cent of radiant heat and emit far-infrared light — the 
same wavelength range that the body itself emits and 
that has been shown to support cellular recovery. The 
dome interiors are designed around natural spectrum 
lighting, earthing floors, and water filtration systems. 
The entire proposition begins where Evodu begins with 
the question of what the space does to the person who 
inhabits it.

The homes are geodesic domes, factory-produced as 
precision-engineered  ceramic  panels,  flat-packed  and 
shipped to  site,  and designed for  assembly  in  under 
forty-five  days.  They  are  engineered  to  withstand 
earthquakes,  hurricanes,  and wildfire — the growing 
catalogue of climate events that conventional housing is 
failing  to  survive.  Geoship  estimates  their  carbon 
footprint  at  a  fraction  of  a  conventional  home  of 
equivalent size. They project a structural lifespan not of 
fifty years, not of a hundred, but of five hundred — a 
claim that  sounds  extraordinary  until  you  remember 
that the Romans built with chemically bonded lime-and-
volcanic-ash  concrete  two  millennia  ago  and  their 
structures are still standing.

The  team  Geoship  describes  tells  you  something 
about  the  seriousness  of  the  enterprise.  Its  founder 
came  from  Intel,  and  it  has  recruited  engineering 
leadership  from  the  automotive  and  consumer-
electronics industries — people who have spent their 
careers manufacturing precision products at scale and 
who  have  turned  that  experience  toward  the  most 
important product of all. By their own account they have 
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completed their first full-scale ceramic structure, are 
engineering  to  California’s  factory-built  housing 
standards,  and  hold  several  million  dollars  in 
reservation  deposits  from  thousands  of  prospective 
owners. They are not a sketch on a napkin. They are a 
company at the threshold of production.

I have put my name down to purchase one.
I say this not as an endorsement in the commercial 

sense but as a statement of conviction. After more than 
forty  years  in  construction,  after  examining  every 
system  and  every  material  I  could  find  across  four 
continents, after developing the Evodu philosophy and 
researching every alternative to Portland cement that 
exists  —  I  encountered  Geoship  and  recognised 
something I had been looking for without quite knowing 
how to  describe  it:  a  home  designed  as  though  the 
person inside it  mattered more than the spreadsheet 
that financed it.

The bioceramic dome is not for everyone. It does not 
look like a conventional house, and for some buyers that 
will be a barrier. But it represents something that this 
chapter,  and  this  book,  is  fundamentally  about:  the 
willingness to start from first principles, to ask what a 
home should do for the human being who lives in it, and 
to  build  the  answer  without  compromise.  Fuller’s 
mission was to make the world work for one hundred per 
cent  of  humanity,  without  ecological  offence,  and 
without the disadvantage of anybody. That mission has 
been waiting a century for a material science capable of 
delivering it. Geoship may be that material science. And 
if it is, the cement distributor in Riyadh is not the only 
one who should be paying attention.

*     *     *
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In  Cauayan  City,  in  the  Isabela  province  of  the 
Philippines, bamboo grows at a rate that makes timber 
look sluggish. A culm of giant bamboo — Dendrocalamus 
asper, known locally simply as giant bamboo (kawayan 
is the Tagalog word for bamboo of any kind) — can reach 
its full height of twenty-five metres in a single growing 
season, though the culm needs three to five years to 
harden before it is fit for structural use. It sequesters 
carbon as it grows, at a rate per hectare that exceeds 
most  timber  species.  It  has  a  tensile  strength 
comparable to mild steel.  And it  has been used as a 
building material  in  Southeast  Asia  for  thousands of 
years, in ways that the Western construction industry 
has largely ignored because bamboo does not fit the 
categories that Western building codes recognise.

I know Cauayan City well. My wife is Filipino from 
that exact region and city, and I have spent time in the 
Isabela  province,  watching  bamboo  being  used  in 
structures  that  range  from  the  elegant  to  the 
improvised. The elegant ones — designed by architects 
who understand the material’s properties and treat it 
with  the  engineered  lamination  and  preservation 
techniques that modern technology makes possible — 
are extraordinary.  Engineered bamboo panels,  cross-
laminated  like  CLT  timber,  can  produce  structural 
elements  with  strength-to-weight  ratios  that  would 
embarrass steel.  Bamboo fibre composites, processed 
and bound with bio-resins, can replace petrochemical-
based building boards in applications from wall cladding 
to flooring.

The  improvised  ones  —  untreated  culms  lashed 
together with wire, exposed to rain and insects, splitting 
and rotting within a few years — are the reason the 
material has a reputation problem. When bamboo fails, 
it fails because it has been used raw, without treatment, 
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without  engineering,  without  the  investment  in 
processing that we apply as a matter of course to timber, 
to steel,  to concrete. We do not judge timber by the 
performance of a garden fence. We should not judge 
bamboo by the performance of an untreated scaffold.

The  opportunity  is  immense.  The  Philippines  has 
millions of hectares of degraded and marginal land on 
which  bamboo would  thrive,  and only  a  few tens  of 
thousands of hectares under managed cultivation today. 
Indonesia  has  more.  India  has  more  still.  If  even  a 
fraction of this land were planted with managed bamboo 
stands,  processed  through  regional  manufacturing 
facilities into engineered building products, the result 
would  be  a  construction  material  that  is  renewable, 
carbon-negative  in  its  growth  phase,  structurally 
competitive,  and  available  at  a  price  point  that  the 
communities  who  need  housing  most  could  actually 
afford.

This is not a fantasy. Engineered bamboo products 
are already being manufactured at commercial scale in 
China,  in  Colombia,  in  Vietnam.  The  technology  is 
proven.  The market  is  emerging.  What  is  missing — 
again — is the regulatory framework, the building code 
recognition, and the supply chain integration that would 
allow bamboo to compete with concrete and steel on 
equal terms in the markets where it is most needed.

*     *     *

The material frontier extends beyond geopolymers 
and bamboo. It extends into territory that sounds, to 
ears trained on concrete and steel, like science fiction.

Aerogel — among the lightest solid materials ever 
produced,  ninety-nine  per  cent  air  by  volume,  with 
thermal  insulation  properties  that  exceed  any 
conventional  building  product  by  a  factor  of  two  to 
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three.  Aerogel  was invented in  the 1930s and made 
famous  by  NASA.  It  is  now  being  manufactured  in 
blankets and panels that can be integrated into wall and 
roof  assemblies,  providing  insulation  performance  in 
twenty millimetres that would require fifty or more of 
mineral wool. In a world where wall thickness directly 
determines  usable  floor  area,  and  usable  floor  area 
determines whether a family has a dignified amount of 
space, a material that does the same job in a third of the 
thickness  is  not  a  marginal  improvement.  It  is  a 
transformation.

Basalt fibre — made from volcanic rock, melted and 
drawn  into  filaments  that  can  reinforce  concrete, 
replace  steel  rebar,  and  provide  structural 
reinforcement in composite panels. Basalt fibre does not 
corrode.  It  does  not  conduct  electricity.  It  does  not 
deteriorate  in  saltwater.  In  the  Gulf,  where  the 
combination of  heat,  humidity,  and salt  air  degrades 
steel reinforcement within decades, basalt fibre offers a 
structural  solution  that  could  extend  the  life  of  a 
building well beyond the fifty years that corroding steel 
permits.

Mycelium — the root network of fungi, which can be 
grown in moulds, dried, and used as a building material 
with properties like expanded polystyrene but without 
the petrochemical origin. Mycelium insulation is being 
developed in the Netherlands, in the United States, in 
the United Kingdom. It grows on agricultural waste. It is 
fully biodegradable. It is fire-resistant. And it is, to a 
construction industry conditioned to think of building 
materials as things that are extracted, processed, and 
consumed,  conceptually  baffling:  a  building  material 
that is grown.

Metal-organic  frameworks  —  MOFs  — crystalline 
structures with internal  surface areas so vast  that  a 
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single gram can contain the equivalent surface area of a 
football  pitch.  MOFs  can  be  engineered  to  capture 
moisture  from  air,  to  filter  pollutants,  to  store  and 
release energy. In the extreme climates of the MENASA 
region — where I work, where temperatures exceed fifty 
degrees Celsius and humidity can swing from five per 
cent to ninety-five per cent within a season — MOF-
integrated building materials could produce walls that 
regulate their own humidity, roofs that harvest water 
from air,  and facades  that  filter  particulates  without 
mechanical systems.

Each  of  these  materials  exists.  Each  has  been 
demonstrated at laboratory scale, and several at pilot 
production  scale.  Each  represents  a  fundamental 
departure from the Portland cement and steel paradigm 
that has dominated construction for a century. And each 
faces the same barrier: a certification and regulatory 
system that was designed around incumbent materials 
and that treats every alternative as a novelty requiring 
years of testing before it can be approved for use in a 
building that Portland cement would be approved for by 
default.

*     *     *

This is why I developed Evodu.
Evodu  is  not  a  product.  It  is  a  philosophy  of 

construction that begins with a question the industry 
has never been required to answer: what should the 
materials in a building do for the person who lives in it?

Not  what  should  they  do  structurally.  Not  what 
should they cost per square metre. Not what does the 
building  code  permit.  What  should  they  do  for  the 
human body that will breathe the air they emit, touch 
the surfaces they present, sleep beside the walls they 

114



form,  and  live  within  the  envelope  they  create  for 
twenty, thirty, fifty years?

The answer, once you ask the question, is obvious. 
Building materials should be non-toxic. They should not 
emit  volatile  organic  compounds  that  compromise 
indoor  air  quality.  They  should  regulate  humidity 
passively, absorbing moisture when it is excessive and 
releasing it when it is insufficient. They should provide 
thermal  mass  or  insulation  appropriate  to  the  local 
climate.  They  should  be  durable  enough  that  the 
building does not require the occupant to live through 
cycles  of  deterioration and repair.  And,  ideally,  they 
should contribute positively to the occupant’s health — 
the  way  the  timber  lining  of  the  Styrian  classroom 
released phytoncides that lowered the children’s heart 
rates, the way natural materials speak to the human 
nervous system in a language that plastic and concrete 
do not.

Evodu  takes  this  as  its  starting  specification. 
Geopolymer  binders  instead  of  Portland  cement  — 
eliminating  the  kiln,  eliminating  the  eight  per  cent, 
using  waste  streams  that  already  exist.  Bio-based 
insulation — hemp, mycelium, cork, cellulose — instead 
of petrochemical foams that off-gas, depend on flame 
retardants,  and  will  persist  in  landfill  for  centuries. 
Natural fibre composites instead of PVC. Lime renders 
and  clay  plasters  instead  of  gypsum-based  products. 
Materials  chosen not  because  they  are  the  cheapest 
option but because they are the option that best serves 
the body of the person who will live with them.

I am not naïve about the challenge. Geopolymers are 
not  yet  certified  in  most  jurisdictions.  Bio-based 
insulation costs more than petrochemical foam, though 
the  gap  is  closing  as  production  scales.  Natural 
materials require supply chains that do not yet exist at 
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the volume the construction industry demands. Every 
sentence in the previous paragraph is an argument that 
a gatekeeper will use to delay adoption, and every one of 
those arguments has a limited shelf life, because the 
technology is advancing faster than the objections can 
keep pace with.

But  the  real  challenge  is  not  technical.  It  is 
philosophical.  It  is  the  challenge  of  persuading  an 
industry that has spent a century asking, “what is the 
cheapest material that meets the code?” to start asking 
“what is the best material for the person who will live 
with it?” Those two questions produce radically different 
specifications.  And the distance between them is the 
distance between the twelve-pound wall and the Dignity 
Line.

*     *     *

I  want to return to the kiln operator in Fujairah, 
because his story is not finished.

His name is Tariq. He is forty-three years old. He has 
a wife and three children in Peshawar whom he has not 
seen in fourteen months. He sends home approximately 
two-thirds  of  his  salary,  which,  after  deductions  for 
accommodation and transport,  amounts to perhaps a 
thousand dirhams a month — roughly two hundred and 
seventy US dollars. His children attend a school that his 
remittances pay for. His eldest daughter wants to study 
medicine. He showed me her photograph on his phone 
with the pride that transcends every border and every 
language.

Tariq  knows  that  cement  production  creates 
emissions.  He  does  not  think  about  it  in  terms  of 
percentages or policy. He thinks about it in terms of the 
dust that coats his skin at the end of every shift, the grit 
that he tastes in the back of his throat, the cough that 
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has been getting worse over the past three years and 
that  he  has  not  mentioned  to  the  company  doctor 
because he is afraid of what the answer might mean for 
his contract.

If the world transitions away from Portland cement 
— and I  believe it  will,  because the physics and the 
economics will eventually force the issue regardless of 
what the gatekeepers do — Tariq’s job will disappear. 
Not immediately. Not this year or next year. But within a 
generation, the kilns will close or convert, and the men 
who operated them will need to do something else. This 
is the brutal arithmetic of every industrial transition: the 
people who bear the cost of the current system are often 
the same people who bear the cost of changing it.

A  just  transition  — to  use  the  language  that  the 
climate movement has rightly insisted upon — would 
retrain Tariq and men like him for the industries that 
replace the kiln. A geopolymer activation plant requires 
operators.  A  bio-based  insulation  factory  requires 
workers.  An  engineered  bamboo  processing  facility 
requires  hands  and  skills.  The  jobs  exist  in  the 
alternative. What does not yet exist is the commitment 
to move the people from the old system to the new one 
with their dignity intact.

Tariq’s  daughter  wants  to  study  medicine.  If  the 
transition is handled well, his remittances will continue 
and she will get her chance. If it is handled badly — if the 
kilns  close  without  replacement,  if  the  workers  are 
discarded  as  casually  as  the  industry  has  always 
discarded them — she will not. And the cost of her lost 
education will not appear on any spreadsheet, because 
the spreadsheets that govern industrial transitions do 
not have a column for the doctor who was never trained.

*     *     *
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Materials  are half  the equation.  The other half  is 
money.

Every alternative material I have described in this 
chapter  —  every  geopolymer,  every  bamboo  panel, 
every aerogel sheet, every mycelium block — faces the 
same  challenge:  it  must  compete,  on  price,  with  a 
material whose cost has been artificially suppressed by 
a century of unpriced externalities. Portland cement is 
cheap because nobody charges for the carbon. Nobody 
charges for the sand miner’s riverbank. Nobody charges 
for Tariq’s cough. The price on the invoice is not the 
price. The price is paid elsewhere, by other people, in 
currencies that the market does not recognise.

Until we fix the money, we cannot fix the materials. 
And fixing the money — restructuring housing finance so 
that  it  accounts  for  the  true  cost  of  what  we  build, 
incentivises the materials that heal rather than harm, 
and makes decent housing affordable to the people who 
need it — is the subject of the next chapter.

It  is  also  the  subject  on  which  one  of  the  most 
important economic arguments of the past decade has 
been made — by  the  economist  Ann Pettifor,  whose 
account of credit creation, and of what it does to housing 
demand, I intend to extend, challenge, and complement 
with the supply-side proposition that the construction 
industry has been too broken to deliver.

The money problem is where everything converges. 
It  is  where  this  book  stops  diagnosing  and  starts 
prescribing. And it is, I suspect, where some readers will 
begin to feel uncomfortable — because the prescription 
requires  us  to  question  assumptions  about  markets, 
ownership, and value that most of us have absorbed so 
deeply we have forgotten they are assumptions at all.
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C H A P T E R  E I G H T

The Money Problem

Let  me  introduce  you  to  two  couples.  They  have 
never met. They live on opposite sides of the planet. And 
the system that governs how money flows into housing 
has dealt them hands so different that the comparison 
borders on obscenity.

The first couple lives in Sydney, Australia. They are 
both thirty-four. She is a nurse. He is a secondary school 
teacher. Their combined household income places them 
comfortably above the national median. They are not 
poor. They are not reckless. They have saved diligently 
for six years, and they have accumulated a deposit of 
approximately ninety thousand Australian dollars, which 
sounds like a substantial sum and is, in the context of 
Sydney’s housing market, almost nothing.

The  median  house  price  in  Sydney  exceeds  one 
million Australian dollars. Their deposit represents less 
than ten per cent. To purchase a median-priced home, 
they  would  need  a  mortgage  of  approximately  nine 
hundred  thousand  dollars,  which  at  current  interest 
rates  would  require  monthly  repayments  consuming 
more  than  half  their  combined  take-home pay.  They 
have been told by their bank that this is “affordable.” 
They do not feel that a mortgage that leaves them one 
illness,  one  redundancy,  one  interest  rate  rise  away 
from default is affordable. They feel that it is a trap.

They are right. It is a trap. And it has been designed, 
with great sophistication and over many decades, by a 
financial system that profits from their entrapment.
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The  second  couple  lives  in  a  barangay  on  the 
outskirts of Cauayan City, in Isabela province, in the 
Philippines. He drives a tricycle. She works in a local 
rice mill. Their combined daily income is approximately 
six hundred pesos — roughly ten US dollars. They have 
three children. They live in a house that he built himself, 
on land that his family has occupied for two generations 
but does not formally own. The house is concrete block 
and timber, partially roofed with galvanised steel, and in 
need of repairs that they cannot afford because their 
income is consumed, every day, by food, school fees, 
electricity, and the small debts that accumulate when 
you live without a margin.

They have never spoken to a bank about a mortgage. 
The concept is  so remote from their  reality  that  the 
question itself would seem absurd. Banks do not lend to 
families earning ten dollars a day. Banks do not lend on 
land without title. Banks do not lend for houses that are 
partially built, structurally non-compliant, and located 
in areas that flood. The financial system that traps the 
couple  in  Sydney  does  not  even  see  the  couple  in 
Cauayan. They exist below its threshold of interest.

These two couples represent the two faces of the 
global housing finance problem. In the developed world, 
housing  finance  exists  but  is  designed  to  extract 
maximum value from the borrower while inflating the 
asset to the benefit of existing owners. In the developing 
world, housing finance barely exists at all, which means 
that  billions  of  people  must  build  their  own shelter, 
incrementally,  without  credit,  without  technical 
assistance,  and  without  the  quality  assurance  that 
finance,  when  it  functions  properly,  is  supposed  to 
provide.

Both  systems  are  broken.  They  are  broken  in 
different  ways,  for  different  reasons,  with  different 
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consequences. But they share a single underlying logic: 
in  both  systems,  housing  is  treated  as  a  financial 
instrument first and a human need second. And that 
inversion — finance first, shelter second — is the root 
cause of more misery, more inequality, and more wasted 
human potential than any other structural failure in the 
global economy.

*     *     *

The person who has explained this most clearly is an 
economist named Ann Pettifor, and her argument, once 
you understand it, changes how you see every house on 
every street in every city on earth.

Pettifor’s central insight, laid out in her book on the 
production  of  money  and  in  decades  of  subsequent 
work, is this: money is not a finite resource that must be 
earned before it can be spent. Money is created. It is 
created by banks, every time they issue a loan. When a 
bank approves a mortgage, it does not take money from 
a vault and hand it to the borrower. It creates the money 
— conjures it into existence as a ledger entry, a digital 
notation that did not exist before the loan was approved 
and that will be gradually extinguished as the borrower 
repays it.

This is not a conspiracy theory. It is how the banking 
system works, confirmed by the Bank of England itself in 
a  landmark  publication  in  2014.  Commercial  banks 
create  money  through  lending.  The  implications  for 
housing are profound.

If  banks  create  money  when  they  lend,  then  the 
volume of  mortgage lending directly determines how 
much  money  flows  into  the  housing  market.  More 
lending means more money chasing the same supply of 
houses. More money chasing the same supply means 
higher prices.  Higher prices mean larger mortgages. 
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Larger mortgages mean more money created. And the 
cycle feeds itself: the more credit the banking system 
pumps  into  housing,  the  more  expensive  housing 
becomes, the more credit is required to purchase it, and 
the more profit the banks extract from the interest on 
the ever-expanding debt.

The  beneficiaries  of  this  cycle  are  clear:  existing 
homeowners,  whose  assets  inflate  in  value  without 
effort; banks, whose interest income grows with every 
price increase; and landowners, who capture the rising 
value of a resource they did nothing to create. The losers 
are  equally  clear:  every  first-time  buyer  who  must 
borrow more to buy less; every renter whose rent is 
calibrated to the inflated values around them; and every 
family that is priced out entirely and joins the thirty-five 
million.

Pettifor’s argument is fundamentally a demand-side 
argument.  She  diagnoses  the  problem  as  too  much 
credit flowing into housing, inflating prices beyond the 
reach of the people who need homes. She is right. But 
her analysis, powerful as it is, addresses only half of the 
equation. The other half — the supply side, the question 
of how homes are produced, at what cost, using what 
methods, and with what relationship to the communities 
they serve — is the half that the construction industry is 
supposed to answer and has spectacularly failed to.

This  is  where  my  work  and  Pettifor’s  meet.  She 
explains why housing costs too much to buy. I explain 
why it costs too much to build. And the convergence of 
these  two  arguments  —  demand-side  reform  of  the 
financial  system  combined  with  supply-side 
transformation through industrialised construction — is, 
I  believe,  the only  framework capable of  solving the 
housing crisis at global scale.

*     *     *

122



Let me walk through six markets, because the money 
problem expresses itself differently in each one, and the 
solutions  that  work  in  one  place  cannot  simply  be 
transplanted to another without understanding the local 
financial architecture.

The United Kingdom.

Britain invented the modern mortgage and has spent 
the  last  forty  years  perfecting  its  capacity  to  inflate 
house prices while reducing housing supply. Right-to-
buy removed around two million social homes from the 
public stock in England alone without replacing them. 
Planning  restrictions  constrain  new  supply.  And  the 
banking system, deregulated in the 1980s, has poured 
credit into residential property at a rate that has turned 
the British house from a place to live into a pension plan, 
a status symbol, and a casino chip, often simultaneously.

The result is a country where housing wealth now 
exceeds productive business wealth, where the average 
first-time buyer’s deposit exceeds the average annual 
salary, and where a generation of young professionals — 
James  from  Chapter  Two  among  them  —  has  been 
locked  out  of  ownership  by  a  system  their  parents’ 
generation designed for its own enrichment. The money 
was created. It flowed into houses. It inflated prices. And 
the people who arrived too late found the gate closed 
and the gatekeeper smiling.

The United States.

America’s housing finance system nearly destroyed 
the global economy in 2008, and the lessons it taught 
have been largely unlearned. The subprime crisis was 
not an accident. It was the logical endpoint of a system 
that incentivised banks to lend to people who could not 
repay, securitised those loans into financial instruments 
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that  disguised  the  risk,  sold  those  instruments  to 
investors who did not understand them, and then walked 
away from the wreckage while the borrowers lost their 
homes.

The US system has since been reformed,  but  the 
fundamental  architecture  remains  housing  finance  is 
dominated  by  the  thirty-year  fixed-rate  mortgage, 
underwritten  by  government-sponsored  enterprises, 
and calibrated to maximise homeownership rates as a 
political metric. The result is a market that periodically 
overheats,  crashes,  and  then  overheats  again,  each 
cycle  transferring  wealth  from  the  borrowers  who 
default to the institutions that survive. Meanwhile, the 
supply of affordable housing — housing for the nurse, 
the  teacher,  the  care  worker,  the  minimum-wage 
employee — has been in structural decline for decades 
because there is no profit in building it and no political 
cost in not building it.

The Philippines.

In the Philippines, the housing finance challenge is 
not excess credit but the near-total absence of it. The 
formal mortgage market reaches perhaps twenty per 
cent of the population. The remaining eighty per cent 
build incrementally: a foundation this year, walls next 
year,  a  roof  the  year  after,  each  stage  funded  from 
savings  or  informal  borrowing  at  interest  rates  that 
would be illegal in most developed countries.

The Philippine government’s housing programmes — 
Pag-IBIG, the Social Housing Finance Corporation, the 
National Housing Authority — are well-intentioned and 
chronically underfunded. The gap between what they 
deliver and what the population needs is measured in 
millions  of  units.  And  the  financial  architecture  that 
serves the formal sector — the office workers in Makati, 
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the  overseas  Filipino  workers  whose  remittances 
sustain the economy — does not extend to the families in 
Tondo, in Cauayan, in the hundreds of barangays across 
the archipelago where the daily income is measured in 
hundreds of  pesos and the concept  of  a  twenty-year 
amortisation is from another universe.

I  have  discussed  microfinance  for  housing  with 
government officials in Manila and with the Philippine 
ambassador  to  the  UAE.  The  model  exists:  small, 
affordable loans for incremental construction, repayable 
in weekly instalments calibrated to irregular incomes, 
secured not by land title but by community guarantee. It 
works in parts of Latin America. It works in parts of 
South  Asia.  It  could  work  in  the  Philippines  if  the 
institutional infrastructure existed to deliver it at scale. 
But  building  that  infrastructure  requires  political 
commitment,  and  political  commitment  requires  the 
kind of sustained attention that housing rarely receives 
in a country where typhoons, poverty, and governance 
challenges compete for bandwidth every day.

Indonesia.

Indonesia faces a housing deficit of approximately 
nine to twelve million units, and the financial system is 
structured in a way that ensures the deficit will grow. 
Mortgage penetration is among the lowest in Southeast 
Asia. The banking sector is concentrated in Java and 
largely absent from the outer islands where much of the 
population lives. Government housing programmes — 
the  One  Million  Homes  initiative  of  2015,  and  its 
successor,  the  three-million-homes-a-year  pledge  of 
2024 — have achieved impressive numbers on paper 
and variable quality on the ground.

The kampung communities I described in Chapter 
Four — the sinking neighbourhoods of north Jakarta — 
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are not served by any conventional financial product. 
You cannot mortgage a house that sits on land you do 
not own, in a neighbourhood that the planning system 
does not recognise, built to a standard that no bank will 
underwrite. The financial system looks at the kampung 
and sees risk. What it should see is demand — millions of 
families who would invest in improving their homes if a 
financial  product  existed  that  understood  their 
circumstances.

The  Guild’s  engagement  with  the  Indonesian 
government has focused precisely on this: connecting 
industrialised  construction  supply  with  a  financing 
mechanism that can reach the informal housing sector. 
The  technical  challenge  is  solvable.  The  financial 
challenge is harder, because it requires institutions to 
lend against unfamiliar collateral, to accept repayment 
schedules that do not conform to conventional banking 
models, and to measure risk in ways that their existing 
systems are not designed to measure.

The United Arab Emirates.

The UAE presents a unique financial architecture: a 
country  where  the  majority  of  the  population  are 
expatriates  who  can  own  freehold  property  only  in 
designated areas, where the housing market is driven by 
investor  demand  as  much  as  by  occupier  need,  and 
where the relationship between construction cost and 
selling price is mediated by a development industry that 
operates  with  margins  that  would  be  considered 
extraordinary in most other markets.

I have lived in Dubai for twenty years, and I have 
watched the housing market cycle through boom and 
correction and boom again with a rhythm that has less to 
do with the demand for shelter than with the flow of 
international  capital  seeking  a  destination.  When  oil 
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prices rise,  money flows into Gulf  real  estate.  When 
geopolitical uncertainty rises elsewhere, money flows 
into Gulf  real  estate.  When interest  rates  fall  in  the 
developed world, money flows into Gulf real estate. The 
residents who need homes are almost incidental to a 
market driven by capital that is looking for a safe place 
to land.

The result is a city with some of the most impressive 
residential  architecture  on  earth  and  a  worker 
population housed in conditions that we examined in 
Chapter  Four.  The  money  exists.  The  construction 
capacity  exists.  The  gap  between  what  is  built  for 
investors and what is built for workers is not a resource 
constraint. It is a priority.

The Kingdom of Saudi Arabia.

Saudi Arabia may be the most interesting housing 
finance story on earth right now, because it is being 
rewritten in real time.

Vision 2030 includes an explicit target to increase 
Saudi homeownership from approximately forty-seven 
per  cent  to  seventy  per  cent.  ROSHN,  the  national 
housing  developer  backed  by  the  Public  Investment 
Fund, is building communities at a scale and pace that 
no private developer could match. The government has 
introduced mortgage products, reformed the real estate 
financing  law,  and  created  the  infrastructure  for  a 
formal housing market that barely existed a decade ago.

I have advised on the industrialisation programme 
intended  to  support  this  ambition  —  a  programme 
designed  to  demonstrate  to  ROSHN  that  factory-
produced housing can deliver the quality, speed, and 
scale  that  Vision  2030  requires.  The  financial 
commitment from the Saudi government is genuine. The 
question is whether the construction industry — and 
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particularly the international construction industry that 
services the Saudi market — can adapt from traditional 
methods  to  industrialised  production  fast  enough  to 
meet the timeline.

What  makes  the  Saudi  case  potentially 
transformative  is  the  combination  of  political  will, 
financial resource, and institutional capacity. This is not 
a country asking the private market to solve its housing 
problem. It is a country directing sovereign capital into 
housing delivery at a scale that creates its own market. 
If it works — if ROSHN delivers communities that are 
affordable, dignified, and above the Dignity Line — it 
will become a model for every oil-producing nation on 
earth and for many others besides.

*     *     *

Six markets, six different expressions of the same 
underlying failure: a financial system that treats housing 
as an asset class rather than as infrastructure. But there 
are models that work. We have seen them already in this 
book, and they deserve to be named together, because 
their  collective existence proves that the failure is  a 
choice, not a necessity.

Vienna,  where  sixty  per  cent  of  residents  live  in 
subsidised housing and where Frau Schneider cannot 
understand  why  anyone  would  buy  what  the  state 
already  provides.  The  city  finances  its  housing 
programme  through  a  combination  of  housing  tax, 
federal subsidies, and below-market loans, and it builds 
continuously,  regardless  of  the  economic  cycle, 
ensuring that supply keeps pace with demand and that 
prices never decouple from incomes.

Singapore, where the Housing & Development Board 
has housed over eighty per cent of the population in 
public housing that is well-designed, well-maintained, 
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and  available  on  ninety-nine-year  leases  at  prices 
calibrated to median incomes. The HDB model is state-
led  demand  aggregation  at  its  most  effective:  the 
government  builds,  the  citizen  buys  at  a  controlled 
price,  and  the  speculative  premium  that  destroys 
affordability in Anglo-Saxon markets is designed out of 
the system.

Finland,  where  the  ARA  system  finances  social 
housing  through  government-backed  loans  at 
preferential interest rates, with cost-based rents that 
keep the housing affordable for decades. Helsinki has 
achieved something that London, Sydney, and New York 
have not: a social housing stock that includes families of 
all  incomes,  breaking the  association  between social 
housing and poverty that has poisoned the concept in 
the English-speaking world.

Denmark, where the cooperative housing model — 
andelsbolig  —  allows  residents  to  buy  a  share  in  a 
housing cooperative at a price set by a formula rather 
than by the market. The formula is based on the cost of 
the building, not the market value of the location, which 
means that cooperative housing in central Copenhagen 
remains affordable even as private market prices soar 
around it.

And Community Land Trusts, operating in the UK, 
the  US,  Belgium,  and  beyond,  which  separate  the 
ownership of land from the ownership of buildings. The 
CLT owns the land in perpetuity. The resident owns the 
building. When the resident sells,  the resale price is 
capped by a formula that preserves affordability for the 
next  buyer.  The  speculative  gain  —  the  unearned 
increment that drives housing inflation in conventional 
markets — is captured by the trust and recycled into the 
community rather than extracted by the seller.
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Each  of  these  models  is  different.  Each  operates 
within a specific legal, cultural, and political context. 
But they share a single principle that the Anglo-Saxon 
housing  model  has  abandoned:  the  principle  that 
housing is too important to be governed by a market that 
profits from its scarcity.

*     *     *

Here is where the demand-side argument and the 
supply-side argument converge, and here is where this 
book begins to prescribe rather than diagnose.

Pettifor  is  right  that  housing  finance  must  be 
reformed. Credit creation for housing must be regulated 
to  prevent  the  inflationary  cycle  that  makes  homes 
unaffordable. Land value must be taxed or captured to 
prevent speculative hoarding.  Public  and cooperative 
housing  must  be  funded  at  a  scale  that  provides  a 
genuine alternative to the private market.

But financial reform alone will not solve the crisis. 
Even  if  every  country  adopted  the  Vienna  model 
tomorrow — even if  credit  were regulated, land was 
taxed, and public housing were funded at scale — the 
construction industry, as it currently operates, could not 
build  the homes fast  enough.  We established this  in 
Chapter  Five:  traditional  construction  cannot  deliver 
thirty-five million homes a year. The arithmetic does not 
permit it. The labour does not exist. The carbon budget 
does not allow it.

The supply side must be transformed simultaneously. 
Industrialised construction — modular, panelised, pod-
based, factory-produced — must replace the wet-trade 
model as the default method of housing delivery. Clean 
materials  —  geopolymers,  biobased  composites,  bio-
ceramics — must replace Portland cement as the default 
specification. And the cost savings that industrialisation 
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delivers must be passed to the end user, not captured by 
the supply chain.

Financial reform without industrial reform gives us 
affordable  homes  we  cannot  build  fast  enough. 
Industrial  reform  without  financial  reform  gives  us 
efficient  homes  that  the  market  still  prices  beyond 
reach. Only the combination — demand-side discipline 
and  supply-side  transformation,  applied  together,  at 
scale — can close the gap.

This is the proposition at the heart of GUILD of MMC 
and  Affordable  Housing  —  The  Guild:  that 
manufacturers,  governments  and  housing  providers 
must be brought to see the same picture, so that factory-
produced housing can bypass the subcontracting chain 
that inflates cost and be delivered into financial systems 
designed to  preserve  affordability.  The  manufacturer 
makes the product. The government or housing provider 
creates  the  demand.  The  financial  system  provides 
credit at rates that reflect the true cost of production, 
not the inflated cost of land speculation. And the family 
— Maria  in  Tondo,  the couple in  Cauayan,  James in 
London, the nurse and the teacher in Sydney — gets a 
home that is above the Dignity Line, built with clean 
materials, financed without entrapment, and designed 
to last.

*     *     *

I  am  aware  that  this  reads,  in  places,  like  a 
manifesto. Perhaps it is. After more than forty years of 
watching the gap widen — watching the money flow to 
the wrong places, watching the homes go to the wrong 
people, watching the industry build the wrong things 
with the wrong materials for the wrong reasons — a 
manifesto may be what is required.
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But a manifesto without evidence is just noise. Part 
Three of this book provides the evidence. It takes you 
inside the factories where industrialised construction is 
already being produced. It shows you the countries that 
have  adopted  it  at  scale  and  the  results  they  have 
achieved.  It  describes  what  clean living construction 
looks like when it is designed from the body outward. 
And it tells the story of The Guild, which is trying to 
connect all these elements into a single, coherent, public 
argument.

The  money  problem is  real.  The  money  solutions 
exist.  And  the  gap  between  the  problem  and  the 
solutions  is  the  same  gap  that  runs  through  every 
chapter of this book: the gap between what we know and 
what we choose to do about it.

Part Three is about choosing to do something about 
it.
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P A R T  T H R E E

The Factories Are Coming

“First they ignore you, then they laugh at you,  
then they fight you, then you win.” — 

attributed
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C H A P T E R  N I N E

Inside the Machine

The first thing that strikes you is the silence.
Not absolute silence — there is machinery here, and 

the hum of extraction fans, and the occasional clatter of 
a tool against steel. But compared to a construction site, 
where the noise is relentless and uncontrolled — angle 
grinders,  concrete  mixers,  diesel  generators, 
hammering, shouting, the constant background roar of a 
process that has no off switch until the shift ends — the 
factory floor is quiet. Purposeful. The sound of a system 
that knows what it is doing.

I  am standing  in  a  modular  housing  factory.  The 
space  is  vast  —  a  former  manufacturing  hall,  high-
ceilinged,  well-lit,  with  production  lines  running  in 
parallel down its length. On the nearest line, a team of 
six  operatives  is  assembling  a  bathroom  pod.  Not 
building it. Assembling it. The distinction matters. Every 
component — the wall panels, the floor tray, the ceiling 
cassette, the plumbing risers, the electrical conduit, the 
tiles, the fixtures — has arrived at this station pre-cut, 
pre-finished, and pre-checked. The operatives are fitting 
them together with the precision of a watchmaker and 
the speed of a pit crew.

The pod will be complete in a matter of hours. Walls 
tiled.  Floor  waterproofed.  Plumbing  pressure  tested. 
Electrics certified. Mirror hung. Towel rail fixed. It will 
leave  this  factory  as  a  finished  room,  wrapped  in 
protective sheeting,  loaded onto a flatbed truck,  and 
delivered to a construction site where it will be craned 

134



into position, connected to the building’s services, and 
ready for use within a day of arrival.

On  a  traditional  construction  site,  this  same 
bathroom would take weeks. A bricklayer or dryline to 
build the walls. A plumber to first-fix the pipework. An 
electrician  to  first-fix  the  wiring.  A  floor  screed, 
requiring  days  to  cure.  A  waterproofing  membrane, 
requiring another day to cure. A tiler, working by hand, 
one tile at a time, cutting around pipes and corners with 
a  wet  saw.  A  plumber  returning  for  second  fix.  An 
electrician  returning  for  second  fix.  A  painter.  A 
snagging team to identify and repair the defects that the 
sequential, uncontrolled process inevitably produces.

I have watched both processes more times than I can 
count.  The  traditional  process  is  a  miracle  of 
coordination when it works and a catastrophe of delay 
when it  does not.  The factory process simply works. 
Every  time.  To  the  same  standard.  In  the  same 
timeframe. Regardless of the weather, the availability of 
individual tradesmen, or the interpersonal dynamics of a 
site team that changes composition with every project.

This chapter is a guided tour of what happens when 
housing moves from a construction site to a production 
line. I am writing it for the reader who has never set foot 
in  either  place,  because  understanding  what 
industrialised construction actually is  — not what its 
critics claim it is, not what its advocates promise it will 
be, but what it actually is, right now, today, in factories 
that are operating at commercial scale — is essential to 
understanding why it is the only credible answer to the 
thirty-five million.

*     *     *

Modern methods of construction — MMC, the term 
the industry  uses and the term that  gives  GUILD of 
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MMC its name — is not a single technology. It is a family 
of approaches, each suited to different building types, 
different markets, and different scales of operation. Let 
me walk  you through the three principal  categories, 
because they are often confused, and confusion serves 
the  gatekeepers  who  benefit  from  the  public’s 
uncertainty about what “modular” means.

Volumetric  modular  construction  is  the  approach 
most  people  picture  when  they  hear  the  word 
“modular.”  Complete  three-dimensional  rooms  — 
bedrooms,  bathrooms,  kitchens,  living  spaces  — are 
manufactured  in  a  factory,  transported  to  site,  and 
stacked or connected to form a finished building. The 
module  arrives  with  its  walls,  floor,  and  ceiling 
complete, its services installed, its finishes applied. On 
site,  the  modules  are  craned  into  position,  bolted 
together,  and  connected  to  the  building’s  structural 
frame and service risers. A mid-rise residential building 
can be erected, from first module placed to weather-
tight shell, in a matter of days.

The advantage of volumetric is speed. A hotel in New 
York.  A  student  housing  block  in  Wolverhampton.  A 
hospital extension in rural Sweden. In each case, the 
factory produces while the site prepares: foundations 
are poured and services are laid while the modules are 
being manufactured hundreds of kilometres away. When 
the modules arrive, they arrive at a site that is ready to 
receive them. The two processes — factory production 
and site preparation — run in parallel rather than in 
sequence, and the time saving is transformative.

The limitation of volumetric is transport. A module is 
a  three-dimensional  object,  and  three-dimensional 
objects consume road space. In most jurisdictions, the 
maximum transportable width is between 3.5 and 4.5 
metres,  which  constrains  room  size.  The  maximum 
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height is governed by bridge clearances. The weight is 
governed by axle loads. These constraints are real, and 
they mean that volumetric modular construction works 
best for building types with repeating, modestly sized 
rooms:  hotels,  student  housing,  healthcare,  worker 
accommodation,  social  housing.  For  large  open-plan 
spaces  —  conference  halls,  gymnasiums,  atria  — 
volumetric is not the answer.

Panelised  construction  eliminates  the  transport 
constraint  by  manufacturing  flat  components  rather 
than  three-dimensional  modules.  Wall  panels,  floor 
cassettes, and roof elements are produced in a factory to 
precise  dimensions,  with  insulation,  services,  and 
external finishes integrated during manufacture, then 
shipped to site as flat-packed elements and assembled 
on prepared foundations.

The advantage of panelised is flexibility. Because the 
components  are  flat,  they  can  be  transported 
economically over long distances and assembled into 
buildings  of  almost  any  configuration.  A  panelised 
system can produce a two-storey suburban house as 
easily as a six-storey apartment block. The architectural 
freedom  is  significantly  greater  than  volumetric, 
because the panels define walls and floors rather than 
rooms,  and  the  room sizes  can  be  varied  by  simply 
changing the panel layout.

The M2 EMMEDUE system, developed in Fano, Italy, 
is  a  panelised  approach  that  I  have  worked  with 
extensively.  It  uses a  dual  steel  mesh panel  with an 
expanded  polystyrene  core,  onto  which  concrete  or 
cementitious  render  is  applied  —  either  on  site  by 
shotcrete  or,  in  the  factory  evolution  I  have  been 
developing,  by  robotic  application  using  geopolymer 
spray. The result is a monolithic structural wall that is 
lightweight,  thermally  efficient,  seismically  resistant, 
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and  produced  at  a  speed  that  traditional  blockwork 
cannot approach. The system has been deployed across 
Latin America, Africa, the Middle East, and Asia, and it 
represents one of the few genuinely global panelised 
technologies.

Pod construction is the third approach, and it is the 
one I am most closely involved with through my work 
with Merit, a long-established modular manufacturer in 
the north-east of England that specialises in healthcare 
buildings, cleanrooms and clinics, and above all in MEP 
modules. A pod is a factory-produced, fully finished, self-
contained  functional  unit  —  typically  a  bathroom,  a 
kitchen, or a plant room — that is manufactured off site 
and  installed  into  a  building  that  may  itself  be 
traditionally or modularly constructed.

The  UltraPOD  is  a  steel-framed  bathroom  pod 
manufactured  to  tolerances  that  would  satisfy  an 
automotive  engineer.  It  arrives  on  site  with  its  tiles 
fixed, its plumbing tested, its electrical connections pre-
wired, its mirror hung, and its shower screen fitted. It is 
craned into position, connected to the building’s service 
risers, and it is done. No wet trades. No curing time. No 
snagging. No return visits. The quality is controlled in 
the factory, not negotiated on site.

The  FLEXI  POD  extends  the  concept  to  modular 
configurations that can be adapted to different building 
types and unit layouts. Cleanroom and MEP pods bring 
the  same  factory-controlled  precision  to  the  most 
technically  demanding  elements  of  a  building:  the 
mechanical,  electrical,  and  plumbing  services  that 
traditional construction installs in situ, trade by trade, in 
a sequence that is vulnerable to error at every interface.

Pod construction has a particular advantage that is 
often overlooked: it can be introduced into traditional 
construction  projects  without  requiring  the  entire 
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building to be modular. A developer who is not yet ready 
to commit to a fully modular building can still specify 
factory-produced  bathroom  pods,  reducing  the 
programme, improving the quality, and eliminating the 
most defect-prone element of the traditional process. 
The pod is the thin end of the wedge — the entry point 
through  which  industrialised  construction  enters 
projects that would otherwise never consider it.

*     *     *

I want to introduce you to someone you will never 
meet on a traditional construction site.

Her name is Priya. She is twenty-seven years old. She 
works on the assembly line of a modular housing factory 
in  Gujarat,  in  Western  India.  She  operates  a  panel-
finishing  station,  applying  insulation  and  vapour 
barriers  to  wall  cassettes  that  will  be  shipped  to 
residential projects across the subcontinent.

Priya is the daughter of a construction labourer. Her 
father spent thirty years working on building sites in and 
around  Ahmedabad.  He  carried  cement  bags,  mixed 
mortar,  and  climbed  scaffolds  in  temperatures  that 
exceeded forty-five degrees. He never earned more than 
four hundred rupees a day. He has chronic back pain, 
damaged  knees,  and  a  respiratory  condition  that  he 
attributes to decades of cement dust exposure. He did 
not  want  his  daughter  to  enter  the  construction 
industry.

She entered it anyway, but on terms he could not 
have imagined. The factory is enclosed, ventilated, and 
temperature controlled. Priya works an eight-hour shift, 
five days a week. She wears a uniform, safety glasses, 
and  gloves.  She  operates  power  tools  that  are 
maintained to a schedule. She follows a process that is 
documented, standardised, and quality-checked at every 
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stage. She earns a stable monthly salary with benefits. 
She is part of a team that includes other women — not a 
token  presence,  but  a  significant  proportion  of  the 
workforce, because a factory, unlike a construction site, 
does not require the upper-body strength and tolerance 
for physical risk that have historically excluded women 
from the trades.

When Priya  finishes  a  wall  panel,  it  is  inspected, 
measured,  and  logged  before  it  moves  to  the  next 
station. If there is a defect, it is caught in the factory, 
where correcting it costs almost nothing, rather than on 
site, where correcting it costs a fortune and may require 
the demolition of work that has already been completed. 
The quality is  not a function of Priya’s mood, or the 
weather, or whether the previous trade finished on time. 
It is a function of the system.

Priya’s father-built walls by hand, in the sun, for four 
hundred rupees a day, with no contract, no insurance, 
and no certainty that tomorrow’s work would exist. His 
daughter builds walls by machine, indoors, for a salary, 
with a contract, with insurance, and with a career path 
that her father’s industry never offered him. This is not a 
marginal  improvement.  It  is  a  generational 
transformation. And it is available, right now, to every 
construction market on earth that is willing to invest in 
factory capacity rather than continuing to rely on the 
cheapest available pair of hands.

*     *     *

Let  me  take  you  through  what  happens  inside  a 
modular housing factory, because the process is both 
simpler  and  more  sophisticated  than  most  people 
imagine.

It  begins  with  design.  A  modular  home  is  not 
designed the way a  traditional  home is  designed.  In 
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traditional  construction,  the  architect  draws,  the 
engineer calculates, the quantity surveyor prices, and 
then the contractor figures out how to build it — often 
discovering, in the process, that what was drawn cannot 
be built as drawn, at which point the design changes, the 
cost  changes,  the  programme  changes,  and  the 
adversarial  relationship  that  defines  traditional 
construction  begins  its  familiar  cycle  of  blame  and 
variation.

In  modular  construction,  the  design  is  the 
manufacturing  instruction.  The  architect  and  the 
manufacturer collaborate from the outset, ensuring that 
every element of the design can be produced by the 
factory’s equipment, transported within the constraints 
of the road network, and assembled on site with the 
connections and tolerances that the system requires. 
The  design  is  finalised  before  manufacture  begins. 
There  are  no  variations.  There  are  no  site-driven 
changes.  The  building  that  leaves  the  factory  is  the 
building  that  was  designed,  and the  building  that  is 
erected on site is the building that left the factory.

This sounds obvious. It is, in practice, revolutionary. 
The elimination of variation — the removal of the gap 
between design intent and built reality that consumes, 
on the projects I have seen, between ten and thirty per 
cent of traditional budgets — is one of the largest single 
sources  of  cost  saving  in  modular  construction.  The 
money  that  traditional  construction  spends  arguing 
about  what  went  wrong  is  money  that  modular 
construction never has to spend, because the system is 
designed to prevent wrong from happening.

After design comes production. The factory operates 
on a station-based or line-based system, depending on 
the product and the scale. In a station-based system, the 
module remains in a fixed position, and the trades come 
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to it. In a line-based system, the module moves along the 
production  line,  passing  through  stations  where 
successive operations are performed. The line approach 
is faster and more efficient at scale but requires greater 
capital  investment.  Most  factories start  with stations 
and evolve to lines as volume increases.

At each station, the operatives perform a defined set 
of tasks, using tools and jigs designed for the purpose. A 
wall panel is assembled from pre-cut studs, sheathed, 
insulated,  and  finished  in  a  sequence  that  takes  a 
fraction of the time the same operations would require 
on site. A bathroom pod is tiled in a horizontal position 
—  the  tiler  working  on  a  flat  surface,  with  perfect 
access, in good light, at a comfortable height — rather 
than vertically, on a scaffold, in a room that may not yet 
have its final lighting or heating.

The  quality  advantages  are  not  subtle.  They  are 
dramatic. Defect rates in factory-produced housing are 
commonly  reported  at  several  times  lower  than  in 
traditional construction. Air-tightness performance — a 
critical measure of thermal efficiency — is consistently 
superior,  because  joints  are  made  under  controlled 
conditions rather than in the wind and rain. Acoustic 
performance  is  better,  because  the  layers  that 
determine  sound  insulation  are  assembled  with 
precision  rather  than  improvised  on  site.  And  the 
finishes — the surfaces that the occupant will see and 
touch  every  day  — are  applied  in  conditions  that  a 
traditional site cannot replicate.

*     *     *

Then the modules leave the factory, and something 
remarkable happens on site.

I  watched  a  student  housing  project  in  northern 
Europe where forty-four fully finished bedroom modules 
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were delivered to  a  prepared site  and installed in  a 
single day. Forty-four rooms. In one day. Each module 
craned from its transport vehicle, placed on a prepared 
steel frame, bolted into position, and connected to the 
next.  By  evening,  the  building  had  a  form that  was 
recognisable  as  a  building.  Within  weeks,  it  had  its 
external  cladding,  its  corridors,  its  common  areas. 
Within months, students were living in it.

Compare  this  with  a  traditional  student  housing 
project  of  similar  size,  which  would  typically  take 
eighteen  to  twenty-four  months  from  foundation  to 
handover.  The  modular  approach  compressed  the 
programme to a fraction of that timeline. The students 
moved in sooner. The university began collecting rental 
income  sooner.  The  disruption  to  the  campus  was 
shorter. The cost was lower. And the finished quality 
was, by every measurable metric, equal to or better than 
the traditional alternative.

Speed is not merely a convenience in the context of 
the global housing deficit. It is a moral imperative. Every 
month that a housing project is delayed is a month that 
families remain unhoused, or inadequately housed, or 
trapped in the conditions we documented in Part One. 
The traditional construction industry treats time as a 
variable  —  something  that  can  be  extended, 
renegotiated,  compensated  for  through  liquidated 
damages and contractual claims. The family waiting for 
a home treats time as their life. The months that the 
contractor negotiates away are months that the child 
spends studying by the light of a doorway. Speed is not a 
feature  of  industrialised  construction.  It  is  its  moral 
justification.

*     *     *
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I have heard every objection. Let me address them, 
because they are the objections you will  hear if  you 
repeat anything in this chapter to anyone who works in 
traditional construction.

Modular buildings all look the same. This is the most 
persistent  myth  and  the  easiest  to  disprove.  Walk 
through a Toyota showroom and tell me whether the 
cars all look the same. They are manufactured on the 
same  production  line,  to  the  same  quality  standard, 
using the same industrial processes. Yet they come in 
different  sizes,  configurations,  colours,  and 
specifications.  The  production  system  creates 
consistency of  quality,  not  uniformity  of  appearance. 
The  same  is  true  of  modular  housing.  The  factory 
controls the process. The architect controls the design. 
These are not the same thing.

Modular buildings are temporary. This prejudice, as 
we  noted  in  Chapter  Six,  dates  from  the  post-war 
prefabs and has been maintained by an industry that 
benefits  from  it.  A  factory-produced  steel-framed 
module,  manufactured  to  controlled  tolerances  with 
weather-tight  joints  and  certified  structural 
connections,  will  outlast  most  traditionally  built 
housing.  The  Japanese  housing  manufacturers  have 
been proving this for fifty years. Their factory-produced 
homes are not temporary. They are precision products 
with design lives of a century or more.

Modular is only for simple buildings. The Marriott in 
Manhattan.  Hospital  wards  in  Scandinavia.  Social 
housing in Singapore. Military facilities in the Middle 
East. Modular construction has been used for buildings 
of  extraordinary  complexity  in  environments  of 
extraordinary demand. The limitation is not complexity. 
It is the willingness of the client and the design team to 
work within a system rather than against it.
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The factories do not exist. They exist. In Japan, in 
Scandinavia, in China, in India, in the UK, in the United 
States, in the UAE. Merit alone has factory capacity for 
UltraPOD, FLEXI POD, and cleanroom and MEP pod 
production,  and  the  technology  is  available  for 
deployment across the MENASA region. The factories 
exist. The products exist. The evidence exists. What does 
not yet exist, in most markets, is the demand signal — 
the  committed  pipeline  of  projects  that  justifies  the 
capital investment in factory capacity at the scale the 
housing deficit requires.

*     *     *

This is the chicken-and-egg problem that haunts the 
modular industry, and I will be honest about it because 
dishonesty  at  this  point  in  the  book  would  be 
unforgivable.

A factory needs volume to operate efficiently. Volume 
requires committed clients. Committed clients require a 
track  record.  A  track  record  requires  completed 
projects. Completed projects require a factory. The loop 
is circular, and breaking into it requires either a client 
brave  enough  to  commission  the  first  project  or  a 
government bold enough to create the demand through 
policy.

In Saudi Arabia, the government has done exactly 
this. The ROSHN programme creates the demand signal 
that  justifies  factory  investment  at  national  scale.  In 
Singapore, the HDB programme did it decades ago. In 
Sweden, the Million Homes Programme of 1965 to 1974 
did it with a political commitment that transformed the 
country’s  housing  supply  and  its  industrial  base 
simultaneously.

In  most  other  markets,  the  demand  signal  is 
fragmented.  Individual  developers  commission 
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individual projects. Each project must justify its modular 
approach  on  its  own  merits,  against  a  traditional 
construction  benchmark  that  is  embedded  in  the 
procurement system, the insurance framework, and the 
professional habits of every consultant in the chain. The 
result  is  a  modular  industry  that  produces  brilliant 
individual projects but never achieves the continuous 
production volume that would unlock the full cost and 
quality advantages of factory-based manufacturing.

Breaking this impasse is the central challenge The 
Guild  exists  to  make  visible.  Demand  must  be 
aggregated across multiple clients,  multiple projects, 
and multiple markets, creating a pipeline that justifies 
factory investment and continuous production. A single 
housing  association  commissioning  a  hundred  units 
cannot  sustain  a  factory.  Ten  housing  associations, 
across  three  countries,  commissioning  five  thousand 
units  per  year,  can.  The  demand  exists.  The 
manufacturers  exist.  The  gap  between  them  is 
organisational,  not  technological,  and  it  can  only  be 
bridged once enough of the people on either side of it 
can see it.

*     *     *

I  began this chapter with the silence of a factory 
floor, and I want to end with a different sound.

It is the sound of a front door closing. Not slamming 
— closing, with the soft, precise click of a door that has 
been hung in  a  factory,  on  hinges  fitted  to  a  frame 
manufactured  to  tolerances  of  plus  or  minus  one 
millimetre, in a wall assembled under conditions that 
ensure the frame is plumb, the door is square, and the 
latch engages exactly as the designer intended.

On a traditional  construction site,  a  front  door is 
hung in the final weeks of the project, in a frame that 
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may have moved as the building dried out, in a wall that 
may not be perfectly plumb because the blockwork was 
laid by hand in the rain six months earlier. The door 
sticks, or the latch does not catch, or the draught comes 
through the gap between frame and wall because the 
tolerance was lost somewhere between the drawing and 
the installation. It is a small thing. Nobody dies because 
a front door does not close cleanly. But the occupant 
feels it, every day, every time they come home, every 
time they reach for the handle and the door resists or 
rattles or lets the cold in.

A factory-produced home door closes properly. Its 
doors, its windows, its drawers, its cupboards — every 
element  that  the  occupant  touches  and  operates  — 
works  as  it  was  designed  to  work,  because  it  was 
assembled in conditions that respect the precision the 
design requires. This is not a luxury. It is the minimum 
standard  that  every  other  manufactured  product 
achieves  and  that  the  construction  industry,  after  a 
century of excuses, has no remaining justification for 
failing to deliver.

In the next chapter, we will visit the countries that 
have delivered it — at national scale, across decades, for 
millions of people. The evidence is not theoretical. It is 
built, occupied, and lived in. And it proves, beyond any 
reasonable objection, that the factory is not the future of 
housing.

It is the present. We are simply late.
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C H A P T E R  T E N

The Countries That Got It 
Right

The argument against industrialised housing always 
ends  the  same  way.  After  the  objections  have  been 
raised  and  answered  —  after  the  myths  about 
uniformity, temporariness, and limited application have 
been addressed — the sceptic retreats to a final position 
that sounds reasonable and is, in fact, a surrender.

The position is: It has never been done at scale.
This is false. It has been done at scale. It has been 

done at national scale, across decades, for millions of 
people,  in  countries with different climates,  different 
economies,  different  cultures,  and  different  political 
systems.  It  has  been  done  so  thoroughly  and  so 
successfully in some places that the citizens who benefit 
from it no longer think of it as remarkable. They think of 
it as normal.

This chapter examines four countries that got it right 
— or, in one case, are getting it right now. Three regions 
of  the  world.  Four  different  pathways  to  the  same 
destination:  housing  that  is  industrially  produced, 
consistently delivered, and available to ordinary people 
at  prices  they  can  afford.  Each  case  study  contains 
lessons that are transferable. None is a template that 
can be copied without adaptation. But taken together, 
they demolish the last refuge of the sceptic and replace 
it with something the housing crisis desperately needs 
proof.

*     *     *
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I .  S I N G A P O R E

Mrs  Lim  lives  on  the  twenty-second  floor  of  a 
Housing & Development Board flat in Toa Payoh, one of 
Singapore’s oldest planned estates. She is sixty-eight 
years old. She moved into the flat with her husband in 
1984, raised two children in it, and intends to die in it. 
The flat has three bedrooms, a living room, a kitchen 
with a window that overlooks a hawker centre and a 
public garden, and a corridor that connects her front 
door to the lift lobby where she greets her neighbours 
every morning with the casual familiarity of someone 
who has shared a building with the same people for four 
decades.

Her flat is public housing. In most of the English-
speaking  world,  that  phrase  carries  connotations  of 
failure:  underfunded,  undermaintained,  residual 
housing for people who cannot afford anything better. In 
Singapore, the phrase carries no such baggage. Eighty 
per cent of the population lives in HDB housing. The 
Prime  Minister  grew  up  in  HDB  housing.  Doctors, 
lawyers,  software  engineers,  and  taxi  drivers  live  in 
HDB housing. It is not a safety net. It is the system.

The  system  works  because  the  Singaporean 
government decided in the 1960s that no subsequent 
government has reversed: housing is a national priority 
that  the  state  will  deliver  directly,  at  scale,  using 
industrialised methods, at prices calibrated to median 
incomes.  The  HDB  does  not  commission  private 
developers to build housing and hope for the best. It 
designs,  builds,  allocates,  and  manages  the  housing 
itself, as a vertically integrated operation that controls 
every  stage  of  the  process  from  land  acquisition  to 
estate maintenance.
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The construction methods are heavily industrialised. 
Precast concrete components — wall panels, floor slabs, 
staircases,  bathroom  units  —  are  manufactured  in 
dedicated facilities and assembled on site with the speed 
and  consistency  that  factory  production  permits.  A 
typical HDB block of forty storeys can be constructed in 
eighteen to twenty-four months, a timeline that reflects 
decades of refinement in the production process and a 
procurement system that is designed for repeatability 
rather than bespoke design.

The  financial  model  is  equally  deliberate. 
Singaporean citizens are required to contribute to the 
Central Provident Fund, a compulsory savings scheme, 
and a portion of those savings can be used to purchase 
an HDB flat on a ninety-nine-year lease. The purchase 
price  is  subsidised  by  the  government.  The  resale 
market exists but is regulated. The speculative premium 
that  destroys  affordability  in  London  or  Sydney  or 
Melbourne is managed out of the system through price 
controls and eligibility criteria that ensure HDB housing 
serves residents, not investors.

Mrs  Lim  paid  approximately  forty  thousand 
Singapore  dollars  for  her  flat  in  1984.  Adjusted  for 
inflation and income growth, a comparable flat today 
costs a first-time buyer between three and four hundred 
thousand dollars, purchasable with CPF contributions 
and a subsidised mortgage. This is affordable housing in 
the literal sense of the word — housing that the people 
who need it can afford, without the financial entrapment 
that the couple in Sydney endures.

Singapore  is  small,  wealthy,  and  politically 
distinctive. These facts are used, routinely, to dismiss its 
relevance  to  larger,  more  complex  countries.  The 
dismissal is lazy. What Singapore demonstrates is not 
that  every  country  should  copy its  model  but  that  a 
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government  that  treats  housing  as  a  non-negotiable 
priority  —  and  that  is  willing  to  control  land, 
industrialise construction, regulate finance, and deliver 
directly rather than through intermediaries — can house 
its entire population to a standard that most developed 
countries  fail  to  achieve  for  anyone  other  than  the 
wealthy.

Mrs Lim does not think about any of this. She thinks 
about her grandchildren, her neighbours, the hawker 
centre downstairs, and the garden she can see from her 
kitchen  window.  She  is  housed,  and  because  she  is 
housed, she is free to think about everything else. That 
is  what the system was designed to produce.  And it 
works.

*     *     *

I I .  S A U D I  A R A B I A  —  T H E  D E C I S I O N 
I N  P R O G R E S S

I  am closer to the Saudi story than to any of the 
others  in  this  chapter,  and  I  need  to  declare  that 
proximity because it shapes both what I know and how I 
know it.

As  an  independent  adviser  on  industrialised 
construction, I have been directly involved in developing 
an industrialisation programme with one of my aims to 
present it to ROSHN, the national housing developer 
established  under  Vision  2030  and  backed  by  Saudi 
Arabia’s  Public  Investment  Fund.  I  have  prepared 
reports  and  spoke  as  a  guest  speaker  at  2026 Big5 
exhibition for construction. What follows is informed by 
that involvement. It is not a brochure. It is an honest 
assessment of the most ambitious housing programme 
currently underway on earth.
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Saudi Arabia’s housing challenge is unlike any other 
in this chapter. The Kingdom is not densely populated 
like Singapore. It is not post-industrial like Sweden. It is 
not mature like Japan. It is a young country — seventy 
per  cent  of  its  population  is  under  thirty-five  — 
undergoing  the  most  rapid  social  and  economic 
transformation in its history, with a government that has 
committed,  publicly  and  financially,  to  building 
communities at a pace and scale that the traditional 
construction industry cannot deliver.

The numbers are staggering. Vision 2030 targets an 
increase in homeownership from approximately forty-
seven per cent to seventy per cent.  ROSHN alone is 
developing tens of thousands of homes across multiple 
communities  in  Riyadh,  Jeddah,  and  the  Eastern 
Province. The pipeline is measured not in hundreds of 
units but in tens of thousands, with delivery timelines 
that  would  be  considered  aggressive  even  by  the 
standards of a country accustomed to building at speed.

Consider  a  young  Saudi  engineer  on  a  ROSHN 
community  site  outside  Riyadh.  He  was  twenty-nine, 
recently married, and waiting for his allocated home to 
be completed. He had grown up in a compound — the 
gated residential developments that housed expatriate 
and  middle-class  Saudi  families  for  decades,  self-
contained  enclaves  with  swimming  pools  and 
supermarkets, disconnected from the city around them. 
He did not want to raise his children in a compound. He 
wanted a neighbourhood. Streets he could walk. Parks 
his daughter could play in. A mosque within walking 
distance. A school he could see from his window.

He said: My parents’ generation lived in compounds 
because there was nothing else. My generation wants 
something  that  feels  like  it  belongs  to  the  city,  not 
something that hides from it.

152



This is what ROSHN is trying to build: not just houses 
but  communities.  Master-planned  developments  with 
mixed-use  centres,  public  spaces,  pedestrian 
infrastructure, and the social facilities that transform a 
housing estate into a place where people want to live 
rather than a place where they are stored. The ambition 
is  genuine.  Whether  the  construction  industry  can 
deliver it at the required pace using traditional methods 
is the question that brought me into the conversation.

The answer, in my findings, is that it cannot. And 
ROSHN itself knows this. The labour market in the Gulf 
is already strained. The skilled trades pipeline is thin. 
The  quality  risks  of  traditional  construction  at  this 
volume  and  speed  are  significant.  Industrialised 
construction — modular, panellised, pod-based — is not 
an option for the Saudi programme. It is a necessity. And 
the  industrialisation  programme  is  designed  to 
demonstrate,  at  project  scale,  what  factory-produced 
housing can deliver in terms of speed, quality, and cost 
predictability.

What makes Saudi Arabia potentially transformative 
as a case study is the combination of sovereign capital, 
political commitment, and institutional capacity. This is 
a government that can mandate change. It can direct 
procurement.  It  can  create  the  demand  signal  that 
Chapter Nine identified as the critical missing element 
in most markets. If ROSHN succeeds — if it delivers 
communities  that  are  affordable,  dignified,  and  built 
with industrialised methods at the scale the programme 
requires — it will prove something that the rest of the 
world urgently needs to see: that industrialised housing 
is not a niche solution for small markets. It is a national-
scale  strategy  for  countries  that  are  serious  about 
housing their people.
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The young engineer outside Riyadh is waiting for his 
home. His daughter is eighteen months old. By the time 
she is old enough to remember her childhood room — 
the window, the light, the ceiling height, the view — the 
home that ROSHN builds for her will have shaped the 
person  she  becomes,  in  exactly  the  way  that  the 
fisherman’s  cottage  in  Eastbourne  shaped  me.  The 
stakes are not abstract. They are a child, in a room, 
learning what the world thinks she is worth.

*     *     *

I I I .  S W E D E N

Between 1965 and 1974, Sweden built one million 
homes.  The  country’s  population  at  the  time  was 
approximately eight million. One million homes in ten 
years for eight million people. Adjusted for population, 
this would be equivalent to the United Kingdom building 
eight million homes in a decade, or the United States 
building forty million. Neither country has come close to 
achieving anything of the kind, before or since.

The  Miljonprogrammet  —  the  Million  Homes 
Programme — was born from a political consensus that 
Sweden’s  post-war  housing  shortage  was  a  national 
emergency  requiring  an  industrial  response.  The 
government did not ask the private market to solve the 
problem.  It  created  the  institutional  framework,  the 
financing  mechanism,  and  the  industrial  capacity  to 
solve  it  directly.  Municipal  housing  companies  were 
established. Land was acquired. Factories were built. 
And the homes came — not one at a time, designed 
bespoke  for  individual  clients,  but  in  planned 
developments of hundreds and thousands, produced by 
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an industrial  system that  had been designed for  the 
purpose.

The  construction  methods  were  heavily 
prefabricated.  Concrete  panel  systems,  developed by 
Swedish  manufacturers,  produced  wall  and  floor 
elements in factories and assembled them on site with 
cranes and small teams. The speed was extraordinary: a 
complete  apartment  block  could  be  erected  from 
prefabricated components in weeks rather than months. 
The  production  lines  ran  continuously.  The  factories 
operated year-round, indifferent to the Swedish winter 
that would have shut down any traditional construction 
site for months at a time.

A retired factory worker I spoke with in Malmö, a 
man named Gunnar, worked on the panel production 
line at a plant outside the city from 1968 to 1975. He 
was twenty-two when he started, newly married, with a 
child on the way. He remembers the pride of the work: 
the sense that he was not merely employed but engaged 
in something that mattered, that the panels he produced 
would become walls that would shelter families like his 
own.

He said: We knew we were building Sweden. Every 
panel was someone’s wall. You did not cut corners on 
someone’s wall.

The  Million  Homes  Programme  succeeded  in 
eliminating Sweden’s housing shortage within a decade. 
It succeeded so comprehensively that by the mid-1970s, 
the country had a housing surplus for the first time in 
modern  history.  But  the  programme  also  made 
mistakes,  and  honesty  requires  that  I  name  them, 
because the mistakes of the Miljonprogrammet are the 
mistakes that every industrialised housing programme 
must learn from.
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The largest estates — the developments of thousands 
of apartments built on the urban periphery — were often 
monotonous  in  their  architecture,  disconnected  from 
existing  communities,  and  underserved  by  public 
transport  and  social  infrastructure.  The  speed  of 
construction prioritised quantity over placemaking. The 
residents who moved in found shelter but not always 
community. By the 1980s and 1990s, some of the largest 
Miljonprogrammet estates had become associated with 
social isolation, poverty concentration, and the kind of 
stigma that attaches to any housing that is perceived as 
institutional rather than domestic.

These  failures  were  real,  and  they  are  cited, 
regularly,  by  opponents  of  industrialised  housing  as 
proof that factory production leads inevitably to soulless 
environments. The citation is dishonest. The failures of 
the  Miljonprogrammet  were  not  failures  of  the 
production method. They were failures of planning, of 
placemaking,  of  the  refusal  to  invest  in  community 
infrastructure alongside the housing itself. The factories 
produced  excellent  panels.  The  planning  system 
produced inadequate places. Blaming the factory for the 
planning is like blaming the brick for the wall it was put 
in.

Sweden  has  learned  from  its  mistakes. 
Contemporary  Swedish  housing  manufacturers  — 
companies  like  Lindbäcks,  BoKlok  (a  joint  venture 
between IKEA and Skanska), and Derome — produce 
factory-built  timber  homes  that  are  architecturally 
diverse,  energy-efficient,  beautifully  finished,  and 
integrated into mixed-use developments that prioritise 
community as well as shelter. The factory has matured. 
The  product  has  evolved.  And  the  lesson  of  the 
Miljonprogrammet  is  not  that  industrialised  housing 
failed  but  that  industrialised  housing  without  good 
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planning produced good buildings in bad places — a 
mistake that is entirely avoidable if the will exists to 
avoid it.

*     *     *

I V .  J A P A N

If  Singapore  is  the  proof  that  government-led 
housing works, and Sweden is the proof that industrial 
capacity can be mobilised at national scale, then Japan is 
the proof that factory-produced housing can achieve a 
quality level that traditional construction cannot match. 
Not comparable quality. Superior quality. Measurably, 
consistently, systematically superior.

The Japanese housing industry operates in a way that 
has  no  equivalent  anywhere  else  in  the  world.  The 
country’s largest homebuilders — Sekisui House, Daiwa 
House, Misawa Homes, Toyota Home, Panasonic Homes 
— are not construction companies in the Western sense. 
They are manufacturers. They design homes, produce 
them in factories, deliver them to sites, and assemble 
them using their own trained teams. The customer does 
not  hire  an  architect,  then  a  builder,  then 
subcontractors, then hope for the best. The customer 
orders a home from a manufacturer, the way they would 
order a car: choosing from a range of configurations, 
specifying finishes and options, and receiving a product 
that has been through a quality-control process more 
rigorous  than  anything  the  traditional  construction 
industry could conceive of.

A friend of mine visited a Sekisui House factory on 
the outskirts of Osaka several years ago, and what he 
saw  there  changed  his  and  subsequently  my 
understanding of what housing could be. The factory 
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was  immaculate.  The  production  line  was  organised 
with the precision of an automotive plant. Wall panels 
moved through stations where insulation was installed, 
services were routed,  external  cladding was applied, 
and interior finishes were completed — all before the 
panel left the factory. The tolerances were measured in 
fractions of a millimetre. The defect rate was effectively 
zero. At the end of the line, each panel was wrapped, 
labelled,  and  loaded  for  delivery  to  a  site  where  a 
trained crew would assemble the house in a single day.

One day. A complete house, assembled from factory-
produced components, on a prepared foundation, in one 
day. By evening, the structure was weather-tight. Within 
a week, the services were connected and the finishes 
completed. Within a month, the family was living in it.

The  house  would  last.  Japanese  factory-produced 
homes  are  designed  for  seismic  performance  that 
exceeds  the  building  code’s  requirements.  They  are 
tested on shake tables  that  simulate  the  forces  of  a 
major  earthquake.  They  are  engineered  for  typhoon 
winds. They are thermally insulated to a standard that 
most  European homes do  not  achieve.  And they  are 
maintained  through  a  manufacturer’s  aftercare 
programme  that  includes  regular  inspections, 
component  replacement  schedules,  and  a  warranty 
structure that extends for decades.

A homeowner he met through a colleague in Tokyo — 
a  woman  named  Yuki,  a  graphic  designer,  thirty-six 
years old — had purchased a Sekisui House home two 
years earlier. She lived in it with her husband and her 
four-year-old  son.  The  home  was  two  storeys,  three 
bedrooms,  with  an  open-plan  living  area  that  felt 
spacious and calm and filled with light.  The finishes 
were flawless.  The doors  closed with the precision I 
described at the end of the last chapter. The kitchen 
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drawers moved on soft-close runners. The bathroom was 
tiled  to  a  standard  that  would  require  a  master 
craftsman several days to achieve on a traditional site 
and that the factory had produced in hours.

He  asked  Yuki  whether  she  knew her  home  was 
factory-produced.  She  looked  at  him  with  mild 
confusion, as though he had asked whether she knew 
her car was factory-produced.

She said: Of course. Why would it not be?
That  is  the  answer.  That  single  sentence  — why 

would it not be? — is the destination this book is heading 
toward. A world in which factory-produced housing is 
not  an  experiment,  not  an  alternative,  not  a  niche 
solution for specialist applications, but the default. The 
way things are done. The unremarkable norm. In Japan, 
they arrived at that destination decades ago. The rest of 
the world is still arguing about whether the journey is 
worth making.

*     *     *

Four countries. Four different political systems, four 
different  economies,  four  different  cultures.  And one 
common thread that runs through every success story.

The thread is not technology. The technology differs: 
precast concrete in Singapore, modular pods in Saudi 
Arabia,  prefabricated  timber  panels  in  Sweden, 
integrated  manufacturing  systems  in  Japan.  The 
technology is the means, not the cause.

The  thread  is  not  wealth.  Singapore  is  wealthy. 
Sweden is comfortable. Saudi Arabia is oil rich. Japan is 
one of the world’s largest economies. But wealth alone 
does not produce good housing. The United States is 
wealthy.  The  United  Kingdom is  wealthy.  Both  have 
housing crises that shame them. Money is necessary. 
Money is not sufficient.
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The  common  thread  is  decision.  Each  of  these 
countries decided — a political, institutional, deliberate 
decision — that  housing was a  national  priority  that 
would  not  be  left  to  the  market  to  solve.  Singapore 
decided in the 1960s.  Sweden decided in the 1960s. 
Japan’s  manufacturers  decided  in  the  1970s,  with 
government support through the industrialisation of the 
housing sector. Saudi Arabia is deciding now, through 
Vision  2030  and  ROSHN,  with  a  commitment  of 
sovereign capital that removes the question of whether 
the programme will be funded and replaces it with the 
question  of  whether  the  construction  industry  can 
deliver.

No country in history has solved its housing crisis 
without making this decision. No country has closed its 
housing deficit by leaving the market unregulated, the 
construction industry unindustrialised, and the financial 
system unsupervised. The evidence is not ambiguous. It 
is unanimous. And it has been available for decades to 
every government that has chosen to ignore it.

*     *     *

The decision is necessary.  But it  is  not sufficient. 
Because  even  in  the  countries  that  got  it  right,  a 
question  remains  that  the  production  system  alone 
cannot answer: what should these homes be made of? 
What should they do for the people who live in them? 
How should they relate to the climate, the landscape, 
the biology of the human body that will inhabit them for 
decades?

The countries that got it right solved the quantity 
problem.  They  built  enough  homes,  fast  enough,  at 
prices people could afford. But quantity without quality 
is  the  Miljonprogrammet’s  mistake  repeated.  Good 
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panels in bad places. Efficient production of adequate 
shelter.

The next chapter asks a harder question: what does it 
look  like  when  you  solve  quantity  and  quality 
simultaneously? When you build not just fast and cheap 
but clean? When the materials heal, the air refreshes, 
the  light  calibrates,  and the room itself  becomes an 
instrument of human wellbeing?

That is the Evodu question. And it is where this book 
moves from what has been done to what could be done 
— if we had the courage to build as though the person 
inside the room were the most important thing in it.
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C H A P T E R  E L E V E N

Clean Living

Take a breath. A full one. Hold it for a moment. Now 
release it.

In the time it took you to do that, your lungs drew in 
approximately half a litre of air. That air passed through 
your  nasal  passages,  down  your  trachea,  into  your 
bronchi, and out into the three hundred million alveoli 
that line your lungs like the interior of a sponge. There, 
oxygen molecules crossed a membrane one cell thick 
and  entered  your  bloodstream.  Carbon  dioxide 
molecules  crossed  in  the  other  direction  and  were 
expelled when you exhaled.

If you are reading this indoors — and statistically, 
you are, because the average person in the developed 
world spends approximately ninety per cent of their life 
inside buildings — then the air you just breathed was not 
fresh air. It was indoor air: a mixture of outdoor air that 
has passed through the building envelope, recirculated 
air  from  the  mechanical  ventilation  system,  and 
whatever  the  building  itself  has  added  to  the  mix. 
Formaldehyde from composite wood products. Volatile 
organic compounds from paint, adhesive, and flooring. 
Particulate  matter  from  cooking,  cleaning,  and 
combustion. Biological aerosols from mould, dust mites, 
and  the  other  occupants.  Radon,  in  some  buildings, 
seeping through the floor from the geology beneath.

The air you just breathed is a product of the building 
you are in. And the building, in most cases, was not 
designed with your breath in mind.

This chapter is about what happens when it is.

162



*     *     *

The conventional approach to building design starts 
with structure and works inward. How will the building 
stand  up?  What  loads  must  it  carry?  What  are  the 
foundation  conditions,  the  wind  loads,  the  seismic 
requirements? These are legitimate questions, and they 
must be answered. But they are engineering questions, 
and they place the building at the centre of the design 
process. The occupant is an afterthought — the variable 
that arrives after the structure is complete and must 
adapt to whatever conditions the structure provides.

Evodu inverts this process. It starts with the body 
and works outward.

What does the human respiratory system need? Air 
with a particulate count below a specific threshold, with 
relative  humidity  between  forty  and  sixty  per  cent, 
exchanged  at  a  rate  sufficient  to  prevent  the 
accumulation  of  carbon  dioxide  and  biological 
contaminants.  What does the circadian system need? 
Light at specific wavelengths and intensities, arriving at 
specific times,  calibrated to  the latitude and season. 
What does the nervous system need? Acoustic privacy, 
thermal stability, a sense of control, and materials that 
do not trigger the low-grade inflammatory response that 
petrochemical surfaces produce in sensitive individuals.

These are not aspirational specifications. They are 
measurable parameters, derived from the evidence we 
examined in Chapter Three. Environmental psychology, 
neuroarchitecture, indoor air quality science, circadian 
biology — the research exists. What has never existed, 
until now, is a construction philosophy that takes that 
research  as  its  starting  point  and  designs  backward 
from the body to the building.

That is what Evodu is. Not a product. Not a brand. A 
design philosophy that asks: if we treated the occupant’s 
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body as the client, what would the building specification 
look like?

*     *     *

A woman I know in Abu Dhabi — a colleague’s wife, 
an  interior  designer,  originally  from  Lebanon  — 
developed a persistent cough within weeks of moving 
into a newly completed apartment tower. The cough was 
dry,  worse  at  night,  and  unresponsive  to  the  usual 
remedies.  Her  doctor  attributed  it  to  the  air 
conditioning, which is what doctors in the Gulf say when 
they do not know what else to say. She tried humidifiers. 
She  tried  air  purifiers.  She  tried  sleeping  with  the 
window open, which in Abu Dhabi in summer means 
sleeping in air that is forty degrees and saturated with 
humidity.

The  cough persisted  for  nine  months.  It  resolved 
within days of leaving the apartment for a holiday.

She  was  experiencing  what  the  building  science 
community  calls  sick  building  syndrome  —  a 
constellation  of  symptoms  including  respiratory 
irritation,  headaches,  fatigue,  and  cognitive 
impairment,  caused  by  poor  indoor  air  quality  in 
buildings  that  are  too  tightly  sealed,  inadequately 
ventilated, and constructed with materials that off-gas 
volatile  compounds  for  months  or  years  after 
installation.

Her apartment was finished with composite wood 
cabinetry bonded with urea-formaldehyde adhesive. The 
flooring was vinyl, laid with solvent-based adhesive. The 
paint  was  acrylic,  low-odour  but  not  zero-VOC.  The 
ceiling tiles were mineral fibre, treated with a biocide to 
prevent mould growth. Each of these materials met the 
applicable  standard.  Each  was  compliant  with  the 
building  code.  And  each  contributed  a  measurable 
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quantity of chemical vapour to the indoor air, which the 
building’s air-conditioning system recirculated without 
adequate  filtration  because  the  system  had  been 
designed for thermal comfort, not for air quality.

The specification that produced her apartment is the 
standard  specification  for  mid-range  residential 
construction  across  the  Gulf.  It  is  also  the  standard 
specification  in  much  of  Southeast  Asia,  in  much  of 
North Africa, and in a distressing proportion of new-
build housing in Europe. It is a specification that has 
never been questioned from the occupant’s respiratory 
perspective, because the occupant’s respiratory system 
has never been part of the brief.

An  Evodu  specification  for  the  same  apartment 
would begin with the air. What is the target indoor air 
quality? What ventilation rate is required to achieve it? 
What filtration is needed? And then, working backward: 
which materials can achieve the required structural and 
aesthetic  performance  without  contributing  volatile 
compounds to the indoor environment? Formaldehyde-
free  board,  solid  timber  or  bamboo instead  of  urea-
formaldehyde composite. Natural linoleum or ceramic 
tile instead of vinyl. Zero-VOC mineral paint. Cork or 
wood-fibre acoustic  ceiling panels  instead of  mineral 
fibre.  Each substitution is  technically available.  Each 
cost marginally more at the point of installation. And 
each  eliminates  a  source  of  contamination  that  the 
building would otherwise introduce into the lungs of 
every person who lives in it, every breath, every day, for 
decades.

The woman in Abu Dhabi does not know that her 
cough was a building’s product. She thinks it was the air 
conditioning.  She  is  wrong,  but  the  error  is 
understandable, because nobody told her that the walls 
themselves were part of the problem. Nobody told her 
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because  nobody  in  the  chain  —  the  developer,  the 
architect, the contractor, the material supplier — was 
asked  to  consider  her  lungs.  They  were  asked  to 
consider her budget. And the budget said vinyl.

*     *     *

In Chapter Three,  we explored what natural  light 
does  to  the  body  —  how  it  calibrates  the  circadian 
system,  regulates  sleep,  influences  mood,  and 
contributes to recovery from illness.  Here,  I  want to 
show what happens when that evidence is applied as a 
design  specification  rather  than  left  as  an  academic 
observation.

A  shift  worker  in  a  ROSHN  community  outside 
Riyadh  will,  if  the  programme  delivers  what  its 
designers intend, live in a home where the lighting has 
been  considered  from  a  circadian  perspective.  Not 
merely the quantity of natural light — the window-to-
floor ratio, the daylight factor — but the quality. The 
orientation of the windows relative to the sun’s path. 
The  spectral  transmission  of  the  glazing.  The  colour 
temperature of the artificial  lighting, programmed to 
shift from cool blue/white in the morning to warm amber 
in the evening, mimicking the natural spectrum that the 
body expects  and that  conventional  artificial  lighting 
obliterates.

This  is  not  luxury.  In  a  country  where  summer 
temperatures  routinely  exceed  forty-five  degrees 
Celsius, the relationship between buildings and daylight 
is  a  matter  of  survival.  Traditional  Gulf  architecture 
understood this intuitively: the mashrabiya screen, the 
courtyard, the wind tower, the deep-set window — all 
were devices for managing light and air in extreme heat. 
Modern Gulf construction has largely abandoned these 
devices in favour of floor-to-ceiling glass, mechanical air 
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conditioning, and the assumption that enough energy 
will always be available to brute-force the climate into 
submission.

Evodu proposes a different approach: design with the 
climate rather than against it. Use the evidence from 
circadian science to determine when, where, and how 
light  should enter a building.  Use thermal  mass and 
passive  cooling  strategies  to  reduce  the  mechanical 
load. Use materials — aerogel-insulated panels, high-
performance glazing, bio-based thermal buffers — that 
mediate between the exterior climate and the interior 
environment without the energy penalty of mechanical 
systems running twenty-four hours a day.

A  building  that  is  designed with  the  climate  is  a 
building that  costs  less  to  operate,  lasts  longer,  and 
produces a healthier indoor environment. It is also a 
building that connects its occupants, however subtly, to 
the rhythms of the natural world outside — the rising 
and setting of the sun, the shift from heat to cool, the 
passage of the day. This connection is not sentimental. It 
is biological. The body evolved in daylight. It did not 
evolve under fluorescent tubes. And the gap between 
the two — the mismatch between the light the body 
expects  and  the  light  the  building  provides  —  is  a 
measurable  contributor  to  sleep  disruption,  mood 
disorder, and chronic fatigue.

*     *     *

In  Singapore,  Khoo  Teck  Puat  Hospital  has  been 
designed around a principle that would have seemed 
eccentric a generation ago and that now, supported by 
decades of evidence, is becoming mainstream: biophilic 
design.

Biophilia — the term was popularised by the biologist 
E.O. Wilson — is the hypothesis that human beings have 
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an innate affinity for the living world, and that buildings 
which incorporate natural  elements  — plants,  water, 
natural materials, views of vegetation, patterns derived 
from organic forms — produce measurably better health 
outcomes than buildings that do not.

The  hospital  integrates  planting  throughout  its 
circulation  spaces,  its  waiting  areas,  and  its  patient 
wards.  Vertical  gardens  climb  the  atrium  walls. 
Courtyards bring daylight and greenery into the centre 
of the building. The materials palette includes timber, 
stone,  and natural  fibre.  The water  features  are  not 
decorative  —  they  are  acoustic,  providing  a  natural 
sound that masks the mechanical noise of the building’s 
systems and produces a measurable reduction in patient 
stress.

The clinical results are consistent with the evidence. 
Patients in wards with biophilic elements show faster 
recovery,  lower  pain  medication  requirements,  and 
higher  satisfaction  scores.  Staff  in  biophilic  work 
environments  report  lower  burnout  rates.  Visitors 
describe  the  building  as  calming,  which  is  not  an 
adjective commonly associated with hospitals.

Now transpose this principle to housing. A home that 
incorporates biophilic design is not a home filled with 
potted plants, though plants help. It is a home where the 
material surfaces speak to the nervous system in the 
language of the living world: wood grain rather than 
laminate, clay plaster rather than painted MDF, cork 
flooring rather than vinyl, a view of trees or sky rather 
than a wall. It is a home where the indoor environment 
maintains  a  connection,  however  attenuated,  to  the 
outdoor  environment  that  the  human  body  evolved 
within  and  that  the  sealed,  air-conditioned, 
petrochemical-lined  box  of  conventional  construction 
has severed.
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This is not a cost issue. It is a specification issue. The 
architect who specifies laminate instead of wood is not 
saving money — the cost difference is marginal.  The 
architect is defaulting to the material that the supply 
chain offers most readily, which is the material that the 
petrochemical industry produces most profitably, which 
is the material that the building code permits without 
question, which is the material that the body tolerates 
but  does  not  welcome.  The  entire  chain  of  defaults 
produces  a  building  that  is  code-compliant  and 
biologically hostile. Evodu replaces the chain of defaults 
with a chain of intentions, each one derived from the 
evidence about what the body needs.

*     *     *

I want to make a brief detour, because the principles 
of clean-living construction extend beyond residential 
housing into territory that may surprise you.

EDGE SHIELD is a concept I have been developing 
that  applies  the  same  factory-produced,  precision-
engineered, environmentally controlled approach to a 
completely  different  building  type:  edge  computing 
infrastructure for telecommunications networks.

The  background  is  this.  The  next  generation  of 
mobile telecommunications — what the industry calls 
AI-RAN, or  artificial-intelligence-enabled radio  access 
networks  — requires  distributed  computing  facilities 
located close to the point of use. Not vast data centres in 
remote  locations  but  small,  modular,  self-contained 
computing pods, deployed at the base of cell towers, in 
urban  substations,  on  rooftops,  across  the  built 
environment.  These  pods  house  sensitive  electronic 
equipment that must be protected from heat, humidity, 
electromagnetic  interference,  dust,  and  physical 
intrusion.
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EDGE SHIELD proposes a Faraday-caged modular 
pod, factory-produced using the same pod technology 
platform that produces bathroom and MEP pods for the 
residential market. The M2 EMMEDUE dual steel mesh 
panel  provides  the  structural  shell,  onto  which  a 
continuous conductive shielding layer is bonded in the 
factory — the mesh alone is too open to shield at mobile 
frequencies, but as a substrate it is ideal. The factory-
controlled  environment  ensures  that  the  tolerances 
required for  equipment housing are met without the 
variability of site-based construction. The pod arrives on 
site  complete,  tested,  and  ready  for  equipment 
installation.

The reason I include this in a chapter about clean 
living  is  that  it  demonstrates  a  principle  that  runs 
through the entire Evodu philosophy: that the interior 
environment  of  any  building  — whether  it  houses  a 
family,  a  hospital  ward,  or  a  rack  of  computing 
equipment  — is  a  controlled  condition  that  must  be 
designed from the inside out. The same discipline that 
asks,  “what  does  the  human  body  need?”  also  asks 
“what  does  the  server  rack  need?”  The  answer  is 
different.  The  method  is  identical:  start  with  the 
requirement,  design  the  envelope  to  meet  it, 
manufacture the envelope in a factory to guarantee it.

Industrialised  construction  is  not  just  a  housing 
proposition. It is a platform technology that can deliver 
controlled interior environments for any application, at 
any  scale,  to  any  specification.  Housing  is  the  most 
important  application  because  it  affects  the  most 
people. But the same factory, the same skills, the same 
supply chain that produces a clean-living home can also 
produce an edge computing pod, a healthcare facility, a 
cleanroom, a school, a laboratory. The platform creates 
the capacity. The specification determines the product. 
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And  the  product,  in  every  case,  is  a  controlled 
environment that meets the needs of whatever is inside 
it — human or machine.

*     *     *

Let me bring this back to the human scale, because 
the human scale is where this book lives.

Imagine a child — Maria’s son in Tondo, the boy who 
drew a window on cardboard. Imagine that the room he 
draws is not a fantasy but a specification. Imagine that 
someone  takes  his  drawing  and  treats  it  with  the 
seriousness it deserves.

He drew a window. So, give him a window. Not a 
minimum-code opening that faces a wall, but a window 
oriented  to  admit  morning  light,  sized  to  provide 
adequate  daylight  factor,  glazed  with  a  specification 
that transmits the circadian wavelengths his developing 
brain requires.

He drew blue sky. So, give him a view. Not a view of 
another building’s back wall, but a view that includes 
sky, vegetation, something alive. If the urban density 
does not permit a ground-level view, give him a rooftop 
garden visible from his corridor, a courtyard with a tree, 
a wall planting that brings green into his sightline.

He drew a sun. So, give him warmth that does not 
require closing every opening in the room. Insulation 
that works passively. Thermal mass that moderates the 
swing between day and night. A roof that reflects the 
sun rather than absorbing it.

Give him walls that do not contribute formaldehyde 
to  his  air.  Give  him  a  floor  that  does  not  off-gas 
phthalates. Give him a ceiling high enough that his mind 
can range. Give him a door that closes with a click, not a 
rattle. Give him acoustic privacy from the family next 
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door. Give him a room that his body does not have to 
fight.

None of this is impossible. None of it is prohibitively 
expensive.  Every  element  I  have  described  can  be 
delivered,  today,  using factory-produced construction 
systems  and  clean  material  specifications  that  are 
technically available and economically viable. The boy’s 
drawing is not a fantasy. It is a design brief. And the 
distance between his cardboard window and a real one 
is not measured in technology or money. It is measured 
in the willingness of the industry to treat a child’s needs 
as a specification rather than an afterthought.

*     *     *

This  chapter  has  described  what  clean  living 
construction looks like when the body is the client. The 
air  it  needs.  The  light  it  needs.  The  materials  that 
sustain it rather than contaminate it. The connection to 
the natural world that its biology requires. The acoustic 
privacy that its nervous system demands. The control 
over its environment that its psychology depends on.

Every one of these needs is documented, evidenced, 
and  technically  addressable.  Every  one  of  them  is 
ignored, routinely and systematically, by a construction 
industry that has never been asked to consider them and 
that  resists,  with  the  full  weight  of  its  commercial 
interests, any suggestion that it should.

Breaking  that  resistance  requires  more  than 
evidence  and  more  than  technology.  It  requires 
awareness.  Enough  manufacturers,  governments, 
housing providers and ordinary citizens seeing the same 
picture — the need unmet, the method available — that 
the  demand becomes  something  the  industry  cannot 
ignore. The next chapter tells the story of the platform I 
built to create that awareness — how it was conceived, 
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what it has become, and how it is attempting, against 
the  resistance  of  every  gatekeeper  in  the  chain,  to 
connect the factories to the families who need them.

That  platform  is  GUILD  of  MMC  and  Affordable 
Housing — The Guild. And its story is, in many ways, my 
story.
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C H A P T E R  T W E L V E

The Guild

I  chose  the  word  “guild”  deliberately,  knowing  it 
would confuse some people and irritate others.

In  the  construction  industry,  the  word  carries 
medieval  connotations:  closed  shops,  restrictive 
practices, apprenticeship systems designed as much to 
limit competition as to transmit skill. The guilds of the 
Middle Ages were gatekeepers of a kind — and I have 
spent  the  previous  chapters  arguing  against 
gatekeepers.  So why name a platform after the very 
institution I am criticising?

Because the original guilds, before they calcified into 
protectionist cartels, were something else entirely. They 
were  associations  of  makers.  People  who  produced 
things — buildings, furniture, textiles, tools — and who 
understood  that  the  quality  of  what  they  produced 
depended on the quality of the relationships between 
them.  A  guild  was  a  network  of  trust.  A  reputation 
system. A collective commitment to a standard of work 
that no individual maker could enforce alone.

That  is  the  spirit  in  which  GUILD  of  MMC  and 
Affordable Housing — The Guild — was conceived. Not a 
trade  association.  Not  a  lobbying  group.  Not  a 
membership  organisation  with  tiers  and  portals  and 
annual fees. A place — in practice, a website and the 
conversations that flow from it — where anyone who 
shares a concern about social and affordable housing 
can see plainly how far the need is from being met, and 
why the industrialisation of construction is the way to 
meet it.  It  exists to make the case,  in public,  to the 
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people who can act on it: manufacturers, governments, 
housing providers, and the citizens who elect them.

The “of MMC and Affordable Housing” part is equally 
deliberate. Not the Guild of Housing. Not the Guild of 
Construction. The name insists that the need and the 
method  are  inseparable.  That  how  you  build  is 
inseparable from what you build, and for whom. That the 
thirty-five million will not be solved by better intentions 
applied  to  the  same  broken  process,  but  by  a 
fundamentally different way of making homes.

*     *     *

The Guild did not emerge from a business plan. It 
emerged from a series of conversations that began in 
frustration  and  gradually  took  the  shape  of  a 
proposition.

The  frustration  was  specific.  I  had  spent  years 
assembling  knowledge  about  industrialised 
construction — the manufacturers, the technologies, the 
cost structures, the performance data — and I had spent 
an  equal  number  of  years  watching  that  knowledge 
bounce  off  the  walls  of  government  ministries, 
development agencies, and corporate boardrooms. The 
problem  was  not  that  people  disagreed  with  the 
argument.  They  agreed  with  it.  They  nodded.  They 
asked for proposals. They said they would be in touch. 
And then they reverted to the traditional construction 
model because it was familiar, because the procurement 
system was  designed for  it,  because  the  consultants 
knew how to price it, and because nobody was willing to 
be the first to do something different.

The first conversation that mattered happened over 
coffee in Dubai, with a manufacturer whose products I 
had  studied  and  respected.  He  made  structural 
insulated  panels  —  high-performance  wall  and  roof 
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elements that could reduce construction time by sixty 
per  cent  compared  with  traditional  blockwork.  His 
factory had capacity. His product had certification. He 
had brochures, test reports, and a decade of successful 
projects in Europe. What he did not have was access to 
the markets where his product was most needed: the 
Philippines,  Indonesia,  the  Gulf  states,  the  countries 
where the housing deficit was largest and the traditional 
construction industry was most entrenched.

He said something that crystallised the problem: I 
can make the product. I cannot find the project. I know 
how to build. I do not know how to reach the people who 
need what I build.

That gap — between the manufacturer who has the 
product and the government that has the need — is the 
gap  The  Guild  was  created  to  expose.  It  is  not  a 
technology gap. It is not a quality gap. It is a gap of 
awareness.  An  organisational  gap.  A  gap  between 
supply and demand that exists not because the supply is 
insufficient or the demand is unreal but because the 
people on either side of it have never been shown the 
same picture.

*     *     *

The Guild’s method is simple to describe and difficult 
to execute. It has three components.

First: make the need visible. The housing deficit is 
reported in numbers so large that they have stopped 
meaning anything.  The Guild translates them — into 
rooms, families, the Dignity Line — and puts them in 
front  of  the people  who share the concern but  have 
never  seen  the  picture  whole:  housing  officers, 
ministers, funders, journalists, and the ordinary citizens 
whose votes decide whether housing is a priority. No 
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membership. No fee. People sign up for what interests 
them and engage as they choose.

This  is  a  deliberate  rejection  of  the  model  that 
dominated  my  earlier  professional  life,  in  which  the 
argument for better housing was made in private — in 
tender documents, in boardrooms, in ministry waiting 
rooms — by people who stood to earn from the answer. 
The Guild makes it in public and asks nothing for it.

Second:  make  the  method  visible.  Most  people, 
including most people who commission housing, do not 
know what modern methods of construction are, who 
manufactures  them,  or  what  they  have  achieved  in 
Japan,  Sweden,  Singapore  and  elsewhere.  The  Guild 
sets that out plainly: what a pod is, what a panel is, what 
a  factory  can do,  and what  it  costs.  It  connects  the 
manufacturers  who  have  the  products  to  the 
governments and housing providers who have the need, 
not as a broker but as a common point of reference.

Third: show how it can happen. Awareness without a 
route to action is commentary. The Guild’s third task — 
and the subject of the book I am writing next, on the 
industrialisation of  construction — is  to describe the 
mechanism: how demand is aggregated, how a factory is 
justified, how a product manufactured in Italy or India is 
adapted to the Philippines, and how the central point of 
control that industrialisation requires is created. Where 
a government or a provider decides to act on that, I help 
them — but as an independent consultant, separately 
and openly, not through The Guild.

*     *     *

The Philippines was the first market where I tested 
this thinking, and it remains the market I care about 
most personally.
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My wife is Filipino. I have family connections across 
the  archipelago.  I  know  Cauayan  City  in  Isabela 
province the way I know the streets of my childhood in 
Eastbourne — not as a visitor but as someone who has 
walked  them  repeatedly,  in  different  seasons,  at 
different  times  of  day,  and  who  has  watched  them 
change. The housing need in the Philippines is not an 
abstraction to me. It is the cousin whose roof leaks. It is 
the neighbour’s child who studies by candlelight during 
brownouts. It is the family who rebuilt after the typhoon 
and will rebuild again after the next one, using the same 
materials, in the same way, because nobody has offered 
them a better option.

I have met with officials at the Philippine Overseas 
Construction Board. I have engaged with the Philippine 
ambassador to the UAE, discussing how the skills and 
remittances of the overseas Filipino workforce could be 
channelled into an industrialised housing programme 
that serves the communities those workers left behind. I 
have explored how M2 EMMEDUE’s panelised system — 
which  is  seismically  resistant,  typhoon-rated,  and 
adaptable to tropical climates — could be manufactured 
locally, using Filipino labour, creating jobs in the very 
communities where the housing deficit is most acute.

The  conversations  have  been  encouraging.  The 
progress has been slow. And the slowness has taught me 
something about the nature of the work The Guild is 
trying to do it is not a sales process. It is a trust-building 
process.  Governments  that  have  been  promised 
solutions before — by international  organisations,  by 
foreign contractors, by well-meaning consultants who 
arrive with presentations and depart with per diems — 
are understandably cautious about the next person who 
walks into the ministry with a slide deck and a promise.
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Trust  is  earned  by  presence.  By  returning.  By 
knowing  the  names  of  the  officials’  children.  By 
understanding that a meeting in Manila operates on a 
different rhythm than a meeting in London, and that the 
rhythm is not inefficiency but courtesy. By accepting 
that the first meeting, and the second, and possibly the 
fifth, are not about closing a deal but about establishing 
whether you are a person who will still be here next 
year.

I intend to still be here next year. And the year after 
that. And the year after that. Because the children in 
Cauayan cannot wait for the gatekeepers to open the 
gate on their own schedule. Somebody must push.

*     *     *

Indonesia  presents  a  different  challenge  and  a 
different opportunity.

The housing deficit is enormous — nine to twelve 
million units by most estimates,  growing annually as 
urbanisation  accelerates  and  the  existing  stock 
deteriorates.  The  government’s  One  Million  Homes 
initiative demonstrated political ambition but struggled 
with delivery quality, as we noted in Chapter Eight. The 
opportunity for industrialised construction is vast, but 
the  barriers  are  equally  significant:  a  fragmented 
regulatory environment, limited factory infrastructure, 
a  construction  labour  market  dominated  by  informal 
workers,  and  a  building  culture  that  associates 
“modern”  with  concrete  and  glass  rather  than  with 
manufactured precision.

I have met with the Indonesian ambassador to the 
UAE,  and  the  conversation  was  illuminating.  He 
understood, immediately and without the scepticism I 
encounter in many Western markets, that industrialised 
construction  could  transform  his  country’s  housing 
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delivery.  The  reason  was  simple:  Indonesia  already 
manufactures at scale. The country’s garment factories, 
its  electronics  assembly  plants,  its  automotive 
component  suppliers  —  all  operate  with  the  factory 
discipline  and  quality  systems  that  housing 
manufacturing requires. The industrial culture exists. 
What does not exist is the application of that culture to 
construction.

The argument I have put to Indonesia is not to import 
housing  but  to  import  the  method.  Establish  factory 
capacity  within  Indonesia,  using  Indonesian  labour, 
sourcing  Indonesian  materials  where  possible,  and 
producing housing components that are designed for 
the  Indonesian  climate,  the  Indonesian  seismic 
conditions,  and  the  Indonesian  family’s  spatial 
expectations. The product is local. The quality system is 
international.  The  result  is  a  housing  industry  that 
serves the population rather than extracting from it.

The kampung communities of north Jakarta — the 
sinking neighbourhoods I described in Chapter Four — 
are  the  test  case.  Can  industrialised  construction 
upgrade these communities without displacing them? 
Can  lightweight,  modular,  factory-produced  systems 
raise living spaces above the flood line while preserving 
the social fabric that makes a kampung a community 
rather than a slum? I believe they can. The technology 
exists. The challenge is organisational: connecting the 
factory to the kampung through a delivery mechanism 
that is affordable, trustworthy, and scaled to the need.

*     *     *

Timing matters in this work. Political windows open 
and close, and those who are ready when the window 
opens are those who get through.
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In the United Kingdom, the Social  and Affordable 
Homes Programme — the £39 billion SAHP 2026–2036, 
with a target of around 300,000 homes, at least sixty per 
cent  of  them  for  social  rent  —  represents  the  first 
significant  political  commitment  to  social  housing 
delivery in a generation. The money is committed; the 
first allocations were made in 2026. The question is no 
longer  whether  it  will  be  funded  but  whether  the 
industry can deliver it.  The window is open, and the 
argument  for  industrialised  construction  within  that 
window is stronger than it has ever been the traditional 
construction  industry  cannot  deliver  the  volume,  the 
quality, or the carbon performance that the programme 
demands.

In the Gulf,  Vision 2030 in  Saudi  Arabia and the 
broader  economic  diversification  programmes  across 
the UAE, Bahrain, and Oman are creating demand for 
housing and infrastructure at a scale that traditional 
methods cannot serve. The ROSHN programme alone 
represents  a  pipeline  that  could  sustain  multiple 
modular factories for a decade. The window is not just 
open — it is propped open with sovereign capital.

In  Southeast  Asia,  the  combination  of  rapid 
urbanisation, climate vulnerability, and growing middle-
class demand is creating pressure on housing systems 
that  were  already  inadequate.  The  Philippines, 
Indonesia,  Vietnam,  and  Myanmar  all  face  housing 
deficits that are growing faster than their construction 
industries can respond.  The political  will  varies.  The 
need does not.

The Guild’s task is to make sure that when these 
windows  open,  the  people  standing  in  them already 
know what industrialised construction is, who makes it, 
and what it has achieved elsewhere — so that when a 
government decides to act, when the political moment 
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arrives and the housing ministry picks up the phone, the 
credible, costed, deliverable proposition is already on 
the  table  rather  than  being  explained  from  first 
principles.

*     *     *

I must be honest about a tension that runs through 
everything The Guild does, because pretending it does 
not  exist  would  be  dishonest,  and  this  book  has 
promised honesty from the first page.

The tension is between mission and commerce. The 
Guild  exists  to  raise  awareness  of  a  housing  deficit 
concentrated among people who cannot pay commercial 
prices  for  their  homes.  It  takes  no  fees,  sells  no 
memberships, and asks nothing of the people who read 
it beyond their attention. But awareness alone does not 
house anyone. Somebody must do the work — advise the 
ministry, specify the system, sit with the manufacturer 
and the housing provider until a factory is commissioned 
— and  that  work  has  to  be  paid  for.  I  do  it  as  an 
independent  consultant  on  the  industrialisation  of 
construction, and I am paid for it.

The two roles are deliberately separate. The Guild is 
where I say what I believe to be true about the need and 
the  method,  without  a  commercial  interest  in  the 
answer. The consultancy is where I help those who have 
decided to act. I have met enough social entrepreneurs 
to know that purpose without revenue is a hobby, and 
hobbies do not house thirty-five million families a year; 
but I have met enough consultants to know that revenue 
without a public conscience is how the current system 
was built.

The  resolution,  I  believe,  lies  in  keeping  that 
separation honest. Some markets — the Gulf, parts of 
Europe, the institutional investor sector — can sustain 
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commercial advisory work, and that work funds the time 
I give to The Guild. Other markets — the Philippines, 
Indonesia,  sub-Saharan  Africa  —  need  development 
finance,  government  subsidy,  NGO  partnership  and 
carbon-credit  integration  before  anyone  is  paid  for 
anything, and the case for them must be made in public 
first.

The  commercial  work  makes  the  public  work 
possible. The public work gives the commercial work its 
meaning. And a platform that can put the same evidence 
in  front  of  a  sovereign  developer  in  Riyadh  and  a 
barangay captain in Isabela — the same numbers, the 
same Dignity Line, the same factory — has a reason to 
exist beyond its own survival.

*     *     *

I want to address something that regular readers of 
the  construction  trade  press  may  have  noticed:  The 
Guild no longer works with a materials partner it was 
once publicly associated with.

The severance was complete. All connections were 
cut. I will not discuss the reasons in detail because they 
are commercial and personal, and this book is neither a 
grievance nor a settling of accounts. But the principle 
that drove the decision is relevant to the argument: The 
Guild exists to tell  the truth about the need and the 
method.  Any  relationship  that  compromised  that 
independence  —  that  introduced  intermediaries, 
misaligned incentives, or diluted the quality proposition 
— was a relationship that had to end.

The lesson I drew from that experience is one that 
applies far beyond my own platform: in the construction 
industry, the hardest decisions are not about technology 
or money. They are about people. About whom you work 
with, who you trust, and whether the values you share in 
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a conference room survive the pressure of a commercial 
negotiation. Some relationships pass that test. Some do 
not. And the willingness to sever the ones that do not — 
even when severance is painful and commercially costly 
—  is  the  price  of  integrity  in  an  industry  that  has 
historically treated integrity as optional.

*     *     *

The Guild is a work in progress. It is not finished. It 
has  not  yet  shifted opinion at  the  scale  the  housing 
deficit  requires.  It  is  a  proposition  —  tested  in 
conversations,  advanced  through  relationships, 
validated  by  the  interest  of  governments  and 
manufacturers  who  see  in  it  something  that  the 
traditional model does not offer — but not yet a voice 
loud enough to be heard above the industry it is arguing 
with. I say this because the alternative — claiming that 
the problem is solved, or about to be, or will be if only 
the reader visits the website — would be a lie. And lies, 
however well-intentioned, are what the housing industry 
has been built on for too long.

What I can say, with conviction earned across four 
decades, is that the approach is right. The need made 
visible. The method made visible. Manufacturers and 
governments shown the same picture. The separation 
between  commerce  and  mission  kept  honest.  And  a 
second book,  on  the  industrialisation  of  construction 
and how it can happen, that will set out the mechanism 
in the detail this one has only sketched. The alternative 
—  leaving  the  thirty-five  million  to  the  traditional 
construction industry and the gatekeepers who profit 
from its dysfunction — is not an alternative at all. It is a 
sentence.

Part Four of this book moves from the practical to the 
philosophical. It asks a question that the construction 
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industry has never asked and that the housing crisis 
demands: if consciousness shapes reality, what reality 
are we creating with the rooms we build? It is, perhaps, 
an unusual question for a book about housing. But this 
has been, from its first page, an unusual book. And the 
answer, when it comes, will connect everything — the 
fisherman’s cottage, the cardboard window, the twelve-
pound wall,  the  factory  floor,  and the room you are 
sitting in right now — into a single argument that I 
believe is worth making. Let me make it.
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P A R T  F O U R

Belonging

“Consciousness is the fundamental reality.” — 
Federico Faggin
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C H A P T E R  T H I R T E E N

The Heretic’s Pattern

In 1971, a thirty-year-old Italian physicist working at 
a  semiconductor  company in  California  designed the 
world’s first commercial microprocessor. The Intel 4004 
contained  2,300  transistors  on  a  chip  the  size  of  a 
fingernail, and it launched the revolution that produced 
the device you may be reading this on. The physicist’s 
name was Federico Faggin.

Faggin went on to co-design the Intel 8080 and later 
the Zilog Z80 — the processors that powered the first 
generation  of  personal  computers.  He  was,  by  any 
measure, one of the architects of the digital age. His 
work sits at the foundation of every smartphone, every 
laptop,  every server,  every AI  system that  processes 
human  language  into  responses  like  the  ones  you 
encounter daily. He understood matter at the quantum 
level. He understood how to make matter compute.

And then, in the second half of his career, Federico 
Faggin  turned  his  attention  to  a  question  that  his 
scientific peers considered, at best, premature and, at 
worst, career-ending: what is consciousness?

Not how does the brain produce consciousness — the 
question that neuroscience has been wrestling with for 
decades and that remains, by the admission of its most 
honest practitioners, fundamentally unresolved. But a 
more  radical  question:  what  if  the  brain  does  not 
produce consciousness at all? What if consciousness is 
not an output of matter but the other way around — the 
ground of reality from which matter emerges?
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This is the question that has occupied Faggin for the 
past two decades, and it is the question that connects, in 
ways I did not expect when I first encountered his work, 
to everything this book is about.

*     *     *

I need to be careful here, because I am a builder, not 
a philosopher, and the territory I am entering has been 
mined  by  charlatans,  misappropriated  by  gurus,  and 
dismissed by serious scientists who cannot afford the 
professional cost of taking it seriously. I am aware of the 
risks. I am entering the territory anyway, because the 
pattern  I  have  observed  across  forty  years  of 
construction — the pattern of dismissal, the pattern of 
orthodoxy  protecting  itself  against  evidence  that 
threatens its assumptions — is identical to the pattern 
that  Faggin  has  encountered  in  his  work  on 
consciousness.  And  that  pattern  is  the  deepest 
argument this book makes.

The pattern is this: what we dismiss today becomes 
tomorrow’s truth.

It happened with modular construction. In the 1990s, 
when  I  first  began  exploring  industrialised  housing 
seriously — the question had been with me since my first 
site in 1982 — the proposition was dismissed by the 
mainstream  construction  industry  as  impractical, 
inferior, and unsuited to serious buildings. The evidence 
to the contrary was available — Japan had been doing it 
for decades — but the evidence did not matter, because 
the  orthodoxy  was  self-reinforcing.  The  consultants 
would not specify it. The insurers would not underwrite 
it. The regulators would not certify it. The clients would 
not commission it.  And the absence of commissioned 
projects was cited as proof that the market did not want 
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it.  The orthodoxy produced the evidence for  its  own 
validity.

It  happened with geopolymers. The chemistry has 
been understood since the 1970s. The performance data 
has been accumulating for decades. The carbon case is 
overwhelming. And the certification system, designed 
around Portland cement, has treated every alternative 
as  a  novelty  requiring  decades  of  additional  testing 
before it can be used in a building that Portland cement 
would be approved for by default. The gatekeepers of 
material orthodoxy operate with exactly the same logic 
as  the  gatekeepers  of  construction  orthodoxy:  the 
current method is the current method because it has 
always  been  the  current  method,  and  anyone  who 
proposes an alternative is required to prove not merely 
that the alternative works but that every conceivable 
risk has been eliminated — a standard that the current 
method has never been held to.

It  happened  with  the  neuroscience  of  the  built 
environment. The evidence that rooms affect health has 
been accumulating since Roger Ulrich’s study in 1984. 
Forty years of research. And the construction industry 
still  builds  as  though  the  evidence  does  not  exist, 
because  incorporating  the  evidence  would  require 
changing  the  specification,  and  changing  the 
specification  would  disrupt  the  supply  chain,  and 
disrupting the supply chain would threaten the margins, 
and threatening the margins is the one thing the system 
is designed to prevent.

And it  is  happening now with consciousness.  The 
proposition that consciousness is fundamental to reality 
— not an accident of evolution, not an epiphenomenon of 
brain chemistry, but the irreducible ground from which 
everything  else  arises  —  is  treated  by  mainstream 
scientific culture with the same reflexive dismissal that 
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the construction industry applies to modular housing. 
Not because the evidence has been examined and found 
wanting.  But  because  examining the  evidence  would 
threaten the materialist  orthodoxy on which careers, 
institutions,  funding  structures,  and  entire  academic 
disciplines depend.

The  pattern  is  identical.  The  gatekeepers  are 
different. The mechanism is the same.

*     *     *

Let me lay out Faggin’s argument as clearly as I can, 
because  it  deserves  clarity,  and  because  the 
implications for how we think about buildings are more 
direct than you might expect.

The materialist position — the default assumption of 
modern science — is that the universe consists of matter 
and  energy,  governed  by  physical  laws,  and  that 
consciousness  is  a  product  of  sufficiently  complex 
material  organisation.  The  brain  is  a  machine. 
Consciousness  is  what  the  machine  does  when  it 
reaches a certain level of complexity. When the machine 
stops — when the brain dies — consciousness ceases. 
There  is  no  mystery  here,  only  a  problem  that 
neuroscience has not yet solved but will, given enough 
time and enough funding.

Faggin’s  position,  developed  through  decades  of 
work  and  formalised  in  his  books,  Silicon  and 
Irreducible, and through his foundation, is that this gets 
the relationship backward. Consciousness, he argues, is 
not what matter produces. Consciousness is what reality 
is  made of.  Matter,  energy, space, time — these are 
structures  within  consciousness,  not  the  other  way 
around. The brain does not generate awareness. The 
brain  is  an  instrument  through  which  awareness  is 
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focused,  filtered,  and  localised  into  the  individual 
experience we call a self.

This is not a new idea in the history of philosophy. 
Variants  of  it  can  be  found  in  the  idealist  tradition 
stretching  from  Plato  through  Berkeley  to 
Schopenhauer.  It  resonates  with  contemplative 
traditions across cultures — the Vedantic  concept of 
Brahman,  the  Buddhist  understanding  of  mind  as 
primary, the Sufi insight that the material world is a veil 
over a deeper reality. What is new is that Faggin brings 
to  it  the  credibility  of  a  physicist  who  built  the 
microprocessor.  He  is  not  a  mystic  guessing  at  the 
nature of reality. He is a scientist who has manipulated 
matter at the quantum level and concluded that matter 
alone cannot account for the experience of being alive.

He is not alone. The philosopher Bernardo Kastrup 
has built a rigorous case for analytic idealism — the 
position  that  consciousness  is  fundamental  and  that 
what  we  call  the  physical  world  is  the  extrinsic 
appearance of mental processes. The cognitive scientist 
Donald Hoffman has argued, using evolutionary game 
theory  and  mathematical  modelling,  that  perception 
does not reveal reality as it  is  but constructs a user 
interface that is optimised for survival, not for truth.

I am not asking you to accept any of these positions. I 
am  asking  you  to  notice  the  pattern:  a  set  of 
propositions,  supported  by  evidence  and  argued  by 
credible thinkers, that the dominant orthodoxy refuses 
to engage with because engagement would threaten the 
assumptions on which the orthodoxy is built.

The  construction  industry  refuses  to  engage  with 
modular  construction  because  engagement  would 
threaten  the  traditional  supply  chain.  Mainstream 
science  refuses  to  engage  with  fundamental 
consciousness because engagement would threaten the 
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materialist framework. The mechanism is identical: the 
orthodoxy protects itself not by defeating the evidence 
but by declining to look at it.

*     *     *

You are entitled, at this point, to ask what any of this 
has to do with housing. The answer is more direct than 
you might expect.

If consciousness is fundamental — if the awareness 
that reads these words is not a byproduct of neurons but 
a feature of reality itself — then the spaces, we create 
for that awareness matter in a way that the materialist 
framework cannot fully articulate. A room is not merely 
a  container  for  a  body.  It  is  an  environment  for 
consciousness. And the quality of that environment — its 
light,  its  sound,  its  materials,  its  proportions,  its 
relationship  to  the  natural  world  — is  not  merely  a 
matter of comfort or health. It is a matter of what kind of 
experience of being alive the room permits.

This is what Chapter Three was about, though I did 
not  say  so  at  the  time.  The  research  on 
neuroarchitecture — ceiling height affecting cognition, 
natural  light  affecting  recovery,  acoustic  privacy 
affecting  cortisol,  materials  affecting  the  nervous 
system — is evidence that the built environment shapes 
consciousness.  Not  metaphorically.  Measurably.  The 
room does not just house the body. It shapes the mind. 
And if  the mind is  not  a  product  of  the brain but  a 
fundamental feature of reality, then shaping it is not a 
trivial act. It is an act of profound consequence.

Every  room  we  build  is  a  proposition  about  the 
nature of the being who inhabits it. A room built with 
care, with attention to light and sound and material and 
proportion, is  a proposition that says:  the awareness 
inside you matters.  A room built  cheaply,  carelessly, 
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with  the  twelve-pound  wall  and  the  minimum-code 
window and the vinyl floor that off-gasses phthalates 
into the air you breathe — that room makes a different 
proposition. It says: you are a body to be stored, not a 
consciousness to be honoured.

I have been making this argument throughout this 
book in practical terms: better housing produces better 
health outcomes, better educational outcomes, better 
economic outcomes. Those arguments are true and they 
are sufficient,  in policy terms,  to justify everything I 
have proposed. But they are not the deepest argument. 
The deepest argument is that the rooms we build reveal 
what we believe about the nature of the beings who 
inhabit  them.  And  what  we  have  been  building,  for 
decades, at industrial scale, reveals a belief system that 
is as impoverished as the rooms themselves.

*     *     *

I discovered Faggin’s work on consciousness via my 
investigations  through  the  IOT,  and  I  recognised 
something in it immediately. Not the physics — I am not 
qualified to evaluate the physics. What I recognised was 
the  experience  of  holding  a  position  that  the 
surrounding  orthodoxy  considers  impossible,  and  of 
being  certain,  not  from  theory  but  from  lived 
observation, that the orthodoxy is wrong.

I  have  spent  more  than forty  years  watching the 
construction industry dismiss evidence that contradicts 
its  assumptions.  I  have  presented  data  on  modular 
construction to rooms full of people who nodded and 
then commissioned traditional buildings. I have shown 
geopolymer test results to material specifiers who said 
the  numbers  were  impressive  and  then  specified 
Portland cement. I have cited the neuroscience of the 
built  environment  to  architects  who agreed  that  the 
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evidence was compelling and then designed to minimum 
code. In each case, the evidence was not defeated. It 
was declined.

Faggin  has  experienced  something  analogous:  a 
scientific  establishment  that  acknowledges  the  “hard 
problem of consciousness” — the problem of explaining 
how subjective experience arises from objective matter 
— as one of the deepest unsolved questions in science, 
and  that  simultaneously  refuses  to  consider  the 
possibility  that  the  problem is  unsolvable  within  the 
materialist framework because the framework itself is 
the problem.

I  am a  builder.  He  is  a  physicist.  We operate  in 
different  domains,  at  different  scales,  with  different 
tools. But the pattern we have both encountered — the 
pattern of orthodoxy protecting itself against evidence it 
cannot absorb — is the same pattern. And recognising it 
across domains gives me a conviction that I could not 
derive from construction alone: that what we dismiss 
today will,  eventually,  inevitably,  become tomorrow’s 
truth. Not because the heretics are always right. But 
because the orthodoxy is never permanent.

*     *     *

Let me bring this down from the philosophical and 
back into the room. The room you are in. The room you 
grew up in. The room that Maria’s son inhabits in Tondo, 
with his cardboard window and his drawn sun.

If  consciousness  is  fundamental,  then  that  boy’s 
awareness — his experience of being alive, of seeing and 
hearing and feeling and knowing — is not a fortunate 
accident of Filipino neurobiology. It is an expression of 
reality  itself,  temporarily  localised  in  a  nine-year-old 
body,  in a twelve-square-metre room, in a district  of 
Manila  where  the  density  of  human  experience  per 
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square  metre  is  among  the  highest  on  earth.  His 
awareness  is  not  less  than  yours.  His  capacity  for 
wonder, for learning, for creative thought, for the quiet 
astonishment of being conscious at all, is not less than 
yours. The only thing that is less is the room.

The room is what we can change. The room is what 
this book is about. And the reason I have taken this 
detour  through  consciousness,  through  Faggin  and 
Kastrup and Hoffman and the philosophical traditions 
that have always insisted that awareness is primary — 
the reason I have risked the scepticism of readers who 
came to this book for construction and did not expect 
metaphysics — is that the practical arguments, powerful 
as they are, do not go deep enough.

Better housing produces better health. True. Better 
housing  produces  better  education.  True.  Better 
housing produces better economies. True. But these are 
instrumental  arguments.  They  justify  better  housing 
based on better outcomes. They treat the person as a 
means: house them well and they will produce more, 
cost less, contribute more. The consciousness argument 
does  something  different.  It  says:  house  them  well 
because what is inside them is sacred. Not sacred in the 
religious sense, unless you wish it to be. Sacred in the 
sense  that  consciousness  — the  experience  of  being 
alive, of being aware of being present in a room and 
knowing  that  you  are  present  —  is  the  most 
extraordinary phenomenon in the known universe, and 
that a species capable of recognising this should build 
accordingly.

We should  build  as  though the  person inside  the 
room were the most important thing in it. Not the most 
expensive thing. Not the most profitable thing. The most 
important thing.

*     *     *
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This chapter has taken the book to its deepest point. 
It has connected the practical — modular construction, 
geopolymer  chemistry,  pod  technology,  supply  chain 
economics  —  to  the  philosophical:  the  nature  of 
consciousness and the responsibility that follows from 
taking it seriously.

The final chapter brings these threads together and 
asks the simplest question in the book: what do we do 
now?

The answer begins in a room in Eastbourne, sixty 
years ago, where a boy lay in the dark and watched the 
light come through the window. And it ends in a room 
that has not yet been built — a room designed not for a 
body to be stored but for a consciousness to belong.
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C H A P T E R  F O U R T E E N

Built to Belong

The cottage is still there. I checked.
The  fisherman’s  cottage  in  Eastbourne  where  my 

grandparents  Tom  and  Edna  Wood  lived  from  their 
wedding day to their deaths. Where six of us shared a 
house so small that the kitchen sink doubled as a bath 
for a boy too dirty to wait for Friday. Where the copper 
tub in the corner sat over a gas flame my father had 
rigged from a perforated copper pipe in a display of 
ingenuity that would give a modern health and safety 
inspector  a  seizure.  Where  I  slept  in  a  collapsible 
Victorian cot that collapsed, leaving a dent in my skull 
that I carry to this day.

The cottage is still there, on a terraced street that 
looks, from the outside, almost exactly as it did in 1963. 
The render has been repainted. The windows have been 
replaced with modern copies, which my grandmother 
would have considered vulgar. The front garden, which 
was never more than a couple of feet wide, now has a 
wheelie  bin  in  it,  which  she  would  have  considered 
worse.

I stood outside it recently, on a trip back to England, 
and I tried to see it the way I have asked you to see 
buildings throughout this book: not as a house but as a 
proposition. A set of decisions, made by someone, at 
some point, about what a human being needs. A ceiling 
height. A window orientation. A wall thickness. A room 
size.  A  relationship  between  interior  and  exterior, 
between private and shared, between the family and the 
street.
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The proposition the cottage made was modest.  It 
said: you are sheltered. You are warm enough, most of 
the time. You have a front door that is yours and a back 
garden where you can hang a galvanised bath on the 
wall when you are not using it. You share a toilet with 
the weather and a bedroom with your sister and a house 
with four other people whose bodies and routines and 
sounds are never more than a wall’s thickness away. You 
are not rich. But you belong here. This is your place in 
the world, and it is enough.

I have spent sixty years living with that proposition, 
and forty-four years in an industry that has, for most of 
the  world’s  population,  failed  to  deliver  anything 
comparable. The cottage was not a good house by any 
modern  standard.  It  was  cold.  It  was  cramped.  The 
outside toilet was barbaric. The hot water system was 
lethal.  But  it  made a  promise that  better  houses,  in 
wealthier  countries,  with  larger  budgets  and  more 
advanced technology, routinely break: the promise that 
the space around you was built with your existence in 
mind.

That promise is what this book has been about. Not 
modular construction, though that is part of the answer. 
Not  geopolymers,  though  those  are  part  of  the 
specification. Not factory production or financial reform 
or  political  will  or  consciousness  philosophy,  though 
each of these is essential. The book has been about a 
promise: that every human being deserves a room that 
was built as though they mattered.

*     *     *

Let me describe a world. It does not yet exist. But 
every element of it is technically available, financially 
viable,  and  politically  achievable.  The  only  thing 
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preventing it is the belief that it is impossible, and the 
purpose of this book has been to demolish that belief.

The year is 2040. Fourteen years from now. A child is 
born in a city somewhere in the global south — it could 
be Manila, or Jakarta, or Nairobi, or Medellín, or Dhaka. 
The child’s parents are working people. Not wealthy. 
Not  destitute.  Somewhere  in  the  vast  middle  that 
constitutes most of the human population and that the 
construction industry has historically ignored because 
serving them is not profitable enough for the supply 
chain that currently dominates.

The child comes home from the hospital to a home 
that  was  manufactured  in  a  regional  factory,  using 
geopolymer-bonded panels made from locally sourced 
industrial  waste.  The  panels  were  produced  to 
controlled tolerances, shipped to the site on a standard 
truck, and assembled on a prepared foundation in under 
a  week.  The  home  has  three  rooms,  a  kitchen,  a 
bathroom pod that arrived fully finished, and a small 
garden. It cost the family approximately two years of 
combined  household  income,  financed  through  a 
government-backed  mortgage  with  repayments 
calibrated to their earnings.

The walls do not emit formaldehyde. The floor does 
not off-gas phthalates. The air inside the home is filtered 
and exchanged at a rate that maintains carbon dioxide 
levels  below  the  threshold  associated  with  cognitive 
impairment. The windows are oriented to the morning 
sun,  admitting  light  at  the  wavelengths  the  child’s 
developing circadian system requires. The ceiling height 
is 2.7 metres — not because the code demands it but 
because the specification was written with the evidence 
from Chapter Three in mind. The acoustic performance 
of the party wall exceeds the standard that would have 
allowed the mother in east London to sing to her baby. 
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The  materials  are  natural  where  possible,  bio-based 
where practical, and non-toxic throughout.

The home is not a luxury product. It is a standard 
product,  manufactured at  scale,  available to working 
families  at  a  price  that  does  not  require  financial 
entrapment.  It  is  what  housing  looks  like  when  the 
thirty-five million is treated not as an abstraction but as 
thirty-five million children coming home from hospital to 
rooms that will shape who they become.

Is this utopian? I do not think so. Every element I 
have described exists. The geopolymer panels exist. The 
bathroom  pods  exist.  The  circadian  lighting 
specifications exist. The acoustic standards exist. The 
financing models exist  — in Vienna, in Singapore, in 
Copenhagen. The factory capacity can be built within 
the timeline. The political frameworks can be created 
within the timeline. The only thing that does not exist is 
the decision to do it.

Singapore made that decision in the 1960s. Sweden 
made it in the 1960s. Saudi Arabia is making it now. The 
question is not whether it can be done. The question is 
whether  the  rest  of  the  world  will  make  the  same 
decision before another generation of children grows up 
in rooms that teach them, they do not matter.

*     *     *

I want to return, one last time, to the people we have 
met in this book. Because they are not case studies. They 
are not data points. They are the reason the book exists.

Maria, in Tondo, whose room floods in the monsoon 
and  whose  nine-year-old  son  drew  a  window  on 
cardboard because the real window faced a wall. In the 
world I am describing, Maria’s son has a real window. It 
faces  the sky.  The room does  not  flood because the 
structure  was  designed  for  the  local  climate  and 
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manufactured  to  a  standard  that  the  traditional 
construction industry never achieved. The boy does his 
homework in natural light, at a desk, in a room where 
the acoustic environment is his to control. He does not 
need to draw a window. The room provides what his 
body and his mind require.

James,  in  London,  the  civil  engineer  who designs 
buildings for a living and cannot afford a room large 
enough to store a bicycle. In the world I am describing, 
the  financial  system  that  traps  James  has  been 
reformed. Credit creation for housing is regulated. Land 
value is taxed. Public and cooperative housing is funded 
at a scale that provides a genuine alternative to the 
speculative  market.  James can afford a  home — not 
because  he  has  become  wealthier  but  because  the 
system has stopped inflating the price of the thing he 
needs.

The  unnamed  men  in  the  labour  accommodation 
block on the outskirts of Riyadh, building the future of 
one of the wealthiest regions on earth from a room that 
would not meet the finish specification of the buildings 
they  construct.  In  the  world  I  am  describing,  their 
accommodation is factory-produced — a FLEXI POD or 
equivalent, manufactured to the same quality standard 
as  the  buildings  they  work  on,  delivered  to  the  site 
complete,  dignified,  and above the Dignity  Line.  The 
cost  is  marginal.  The  moral  cost  of  not  doing  it  is 
incalculable.

Frau Schneider, in Vienna, who has lived in the same 
social  housing  apartment  for  forty-seven  years  and 
pities the British. In the world I am describing, Frau 
Schneider’s experience is not an anomaly. It is the norm. 
Not because every country has adopted the Viennese 
model — each country must find its own path — but 
because every country has made the same foundational 
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decision: that housing is too important to be governed 
by a market that profits from its scarcity.

Tariq, the kiln operator in Fujairah, whose daughter 
wants to study medicine. In the world I am describing, 
the kiln has been replaced by a geopolymer activation 
plant, and Tariq has been retrained to operate it. His 
remittances continue.  His  daughter  gets  her  chance. 
The transition was not painless, but it was managed with 
the same care that the new construction system applies 
to the buildings it produces designed from the human 
outward.

Priya, in Gujarat, the factory worker whose father 
spent thirty years on construction sites in conditions 
that destroyed his body. In the world I am describing, 
Priya’s  factory  is  one  of  thousands,  in  dozens  of 
countries, producing the housing components that the 
traditional construction site can no longer deliver at the 
speed, quality, and volume the world requires. She is not 
an anomaly. She is the workforce.

And  Gunnar,  in  Malmö,  who  worked  the  panel 
production line in the 1960s and said: you did not cut 
corners on someone’s wall. In the world I am describing, 
Gunnar’s  ethic  —  the  ethic  of  the  maker,  the  guild 
member,  the person who understands that  the thing 
they  produce  will  become  the  wall  that  shelters 
someone’s child — is the ethic of the entire industry. Not 
because  the  industry  has  suddenly  discovered  its 
conscience.  But  because  the  system  has  been 
redesigned so  that  the  conscience  and the  incentive 
point in the same direction.

*     *     *

There is a room that has not been built yet. It exists in 
my imagination, and after fourteen chapters, I hope it 
exists in yours.
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It is a room in a home that was manufactured in a 
factory, using materials that do not harm the body that 
inhabits  them.  The  walls  are  geopolymer-bonded,  or 
bioceramic, or engineered timber, or some material that 
has not yet been invented but that will emerge from the 
frontier we explored in Chapter Seven. The air is clean. 
The light is calibrated. The acoustic privacy is real. The 
ceiling is high enough for the mind to range. The window 
faces the morning.

A child sleeps in this room. The child does not know 
that the room was manufactured. The child does not 
know that the materials were chosen for their effect on 
the human nervous system. The child does not know 
about geopolymers, or circadian biology, or the Dignity 
Line, or the thirty-five million, or Federico Faggin, or the 
philosophical  argument  that  consciousness  is 
fundamental to reality. The child knows only what every 
child has always known: the feel of the bed, the sound of 
the house settling, the light that arrives in the morning 
and says the day is beginning and there is somewhere to 
go.

That  is  enough.  That  is  what  the  room  should 
provide.  Not  ideology.  Not  technology.  Not  the 
accumulated argument of fourteen chapters and forty-
four years. Just the quiet, persistent, daily proposition 
that the space around you was built with your existence 
in mind. That you are sheltered. That you belong here.

*     *     *

I began this book in a collapsible cot in a fisherman’s 
cottage in Eastbourne, with a dent in my skull and faded 
wallpaper on the walls. I have taken you from that room 
across four continents, through factories and ministries 
and labour camps and university laboratories and the 
philosophical  territory  where  the  nature  of 
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consciousness meets the nature of construction. It has 
been a long journey, and I am grateful you have made it 
with me.

I am now, September 2026, sixty-nine years old. I 
have been in the construction industry for more than 
four  decades.  I  have  worked in  countries  where  the 
skyline  changes  every  year  and countries  where  the 
housing  has  not  changed  in  a  century.  I  have  met 
bricklayers who would not wish their trade on their sons 
and  factory  workers  whose  daughters  will  study 
medicine. I have stood in rooms that heal and rooms that 
harm  and  rooms  where  a  child  drew  a  window  on 
cardboard because the real one faced a wall.

I do not know whether The Guild will change enough 
minds,  fast  enough.  I  do  not  know  whether  the 
gatekeepers will open the gate or whether the gate will 
have to be broken. I do not know whether the political 
windows  that  are  opening  now  will  stay  open  long 
enough for industrialised construction to establish itself 
as the default, or whether they will close again, as they 
have before, leaving the thirty-five million to grow to 
forty million, to fifty million, to a number so large that it 
ceases to function as a number and becomes, instead, a 
permanent feature of the landscape, like poverty, like 
inequality, like the quiet acceptance that some people 
deserve rooms and others do not.

What I do know is this: we do not lack the technology. 
We  do  not  lack  the  materials.  We  do  not  lack  the 
knowledge, the evidence, the manufacturing capacity, 
the financial models, or the international precedents. 
Every element required to house every human being on 
this planet in a room above the Dignity Line is available, 
today,  in  factories  and  laboratories  and  government 
programmes that are operating right now, in countries 
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that have already made the decision that the rest of the 
world is still debating.

We  lack  only  the  belief  that  a  different  world  is 
possible.

This book is evidence that it is. The next one — on the 
industrialisation of construction, and how it can happen 
— is the method.

*     *     *

The light comes through the window. It has always 
come through the window. In Eastbourne in 1963, in a 
cottage where a boy with a dented skull woke to a view 
of  his  neighbour’s  identical  window.  On  the  Ocean 
Monarch in 1974, where a teenage set designer learned 
that  spaces  are  not  given but  made.  In  a  factory  in 
Gujarat, where Priya assembles panels that will become 
someone’s wall. In a community outside Riyadh, where a 
young engineer waits for the home where his daughter 
will learn what the world thinks she is worth.

The light  comes through the window, and it  says 
what it has always said: the day is beginning. There is 
somewhere to go.

Let us build the room that deserves it.
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