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Somewhere tonight, a child will fall asleep on a floor made of 
compacted earth, beneath a roof of corrugated iron held down by 
stones. In another city, on another continent, a young couple will 
lie awake in a rented room they cannot afford, calculating 
whether next month’s pay cheque will cover the rent or the food, 
but not both.   In a third place, an elderly woman will sit in a 
tower block built half a century ago, its concrete walls blooming 
with damp, its lifts broken for the third time this year, wondering 
how a building designed to give her dignity has instead given her 
despair.
These are not isolated stories. They are the daily reality for 
billions of people across every continent on earth. The global 
housing crisis is not coming. It is here. It has been here for 
decades. And unless we fundamentally change the way we design, 
build, fund, and deliver homes, it will define the century ahead.
This chapter sets out the scale of that crisis — not to overwhelm, 
but to establish clearly what we are dealing with. Because before 
we can talk about solutions, we must first be honest about the 
problem. And the problem is enormous.
*   *   *
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The Numbers That Should Keep Us Awake￼
 Let us begin with the headline figures, because they are 
staggering in their scale.
According to the United Nations, approximately 318 million 
people worldwide are homeless. Not inadequately housed. Not 
living in substandard conditions. Homeless. Without any form of 
stable shelter. That is roughly the population of the United 
States, sleeping tonight without a roof
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Beyond that 318 million, a further 2.8 billion people — over a 
third of the entire human population — lack access to adequate 
housing. They may have walls and a roof, but they lack clean 
water, sanitation, sufficient space, structural safety, security of 
tenure, or some combination of these. The home they have is not 
a home in any meaningful sense. It is survival, not living.
Of those 2.8 billion, 1.1 billion live in slums and informal 
settlements. Ninety per cent of those settlements are 
concentrated in Africa and Asia. In Sub-Saharan Africa alone, 62 
per cent of urban dwellers live in informal housing. In the Asia-
Pacific region, over 500 million people lack access to basic water 
services and more than a billion live without adequate sanitation. 
These are not statistics from a bygone era. These are the numbers 
from 2025.
And they are getting worse, not better.
 
The World Bank estimates that at least 1.26 billion people 
currently live in inadequate housing conditions across 64 
emerging economies alone — and that an additional 40 million 
housing units will need to be added just to accommodate 
population growth by 2030. That figure does not include the 
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replacement or upgrading of the existing inadequate stock. It is 
simply the new demand generated by more people being born.
 
If we step back and take the full picture — homelessness, slums, 
overcrowding, non-affordability, structural inadequacy, and the 
absence of basic services — some estimates suggest that 3 billion 
people will need access to adequate housing by 2030. Three 
billion. Nearly four out of every ten people alive.
In May 2025, the UN-Habitat Assembly in Nairobi adopted a new 
Strategic Plan for 2026–2029, placing adequate housing, secure 
land tenure, and access to basic services at the very heart of 
global development priorities. The message from the Assembly 
was unambiguous: this is not a housing problem. It is the 
defining social infrastructure crisis of our era.
*   *   *
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A Crisis That Knows No Borders￼
 
It is tempting to think of the housing crisis as a developing-world 
problem. It is not. The crisis is genuinely global. It manifests 
differently in different places, but it exists everywhere.
In Nigeria, approximately 79 per cent of the population in the 
largest cities live in slums without access to clean water, 
sanitation, or secure tenure. The minimum wage sits at around 
77,000 Naira — roughly fifty US dollars a month — while renting 
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a basic studio apartment averages 800,000 Naira. The arithmetic 
is impossible. Informal settlements like Makoko in Lagos 
continue to expand as urban migration outpaces every attempt at 
formal housing provision.
In India, the housing shortfall stands at an estimated 10 million 
affordable homes, a figure that analysts believe could triple by 
2030. Cities grew by nearly 8 per cent in 2025 alone as 
employment concentrated in a handful of metropolitan areas. 
Government programmes like the Pradhan Mantri Awas Yojana 
have delivered over 10 million homes since 2015, yet the deficit 
continues to widen because the rate of urbanisation consistently 
outstrips the rate of construction.
 
In Brazil, the deficit stands at approximately 6 million homes, 
with 25 million families living in inadequate or overcrowded 
conditions. An apartment in São Paulo costs roughly sixteen 
times the average annual income. People earning less than a 
thousand US dollars a month account for nearly 90 per cent of 
the housing deficit. The favelas are not a historical curiosity. They 
are a living, growing consequence of a housing system that does 
not serve the majority.
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In the Philippines, the official housing backlog stands at 6.5 
million units, with projections suggesting this will climb to 22 
million by 2040. The country faces twenty typhoons a year and 
dozens of earthquakes, meaning that even the homes that do 
exist are under constant threat of destruction.
In Bangladesh, 28 per cent of the population lives below the 
poverty line, up from 19 per cent just three years earlier. 
Government rehousing programmes have helped over half a 
million families, but half a million people migrate into Dhaka 
alone every year, overwhelming capacity as quickly as it is built.
*   *   *
 
And then we turn to the countries that consider themselves 
developed.
In the Netherlands, one of the wealthiest nations on earth, the 
housing shortage stands at approximately 396,000 homes — 
nearly 5 per cent of the total housing stock — and is forecast to 
rise to 453,000 by 2027. Despite a target of building 100,000 
homes annually, only 82,000 were delivered in 2024. More than 
40 per cent of young Dutch people report having to postpone 
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major life decisions moving in with a partner, starting a family  
because they cannot find a home.
In the United Kingdom, the government has committed to 
building 300,000 homes a year, a level not consistently achieved 
since the 1950s and 1960s. The country needs an estimated 
150,000 new social homes annually but delivers a fraction of 
that. Shelter, the homelessness charity, estimates a net loss of 
nearly half a million social housing units since 2000.
In the United States, more than 770,000 people were 
experiencing homelessness in 2024 — the highest number ever 
recorded — an increase of 18 per cent in a single year. The 
Federal Housing Administration system provides support, but 
proposed budget cuts threaten to reduce HUD funding by 44 per 
cent, potentially removing support from millions of households at 
precisely the moment they need it most.
In Australia, Sydney is ranked as the second most unaffordable 
housing market in the world. In Canada, the government has 
declared a housing emergency and launched a 25 billion dollar 
programme to address it. In Germany, 100,000 social housing 
units are lost to the private sector every year as time-limited 
subsidy arrangements expire.
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The crisis is everywhere. The details differ, but the fundamental 
problem is the same: we are not building enough homes, we are 
not building them fast enough, we are not building them 
affordably enough, and we are not building them where people 
need them most.
*   *   *
The Unstoppable Force: Urbanisation
Underlying the housing crisis is a demographic force that is 
accelerating, not slowing. The world is urbanising at a pace that 
has no historical precedent.
In 1950, approximately 30 per cent of the world’s population 
lived in cities. By 2025, that figure had passed 57 per cent. By 
2050, according to United Nations projections, 68 per cent of the 
global population will be urban. That means an additional 2.5 
billion people will move into cities over the next twenty-five 
years. Two and a half billion people who will need homes, water, 
sanitation, transport, schools, and hospitals.
Africa is urbanising faster than any other continent. Its 
population is projected to double by 2050, and the majority of 
that growth will be concentrated in cities. Lagos, Kinshasa, Dar es 
Salaam, Nairobi, Addis Ababa — these cities are growing at rates 
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that make London’s Victorian expansion look leisurely. And yet 
the infrastructure and housing to support that growth barely 
exists. In many African cities, new arrivals have no option but to 
build informally, creating settlements that become permanent 
without ever being planned.
Asia tells a similar story at even greater scale. India alone is 
expected to add hundreds of millions of urban dwellers in the 
coming decades. China’s internal migration continues despite its 
property sector crisis. South-East Asian cities from Manila to 
Jakarta to Ho Chi Minh City are expanding outward and upward 
simultaneously, often without the housing supply to match.
Urbanisation is not, in itself, a bad thing. Cities are engines of 
economic growth, innovation, and social mobility. But only if the 
people who live in them have somewhere decent to live. Without 
adequate housing, urbanisation becomes a machine that 
produces poverty, inequality, and social instability. The slum is 
not the opposite of the city. The slum is what the city 
becomes when housing fails.
*   *   *
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The People Who Build Our Homes Are Disappearing￼
Even if the money, the land, and the political will existed to build 
every home the world needs using traditional construction 
methods, we would still face a fundamental obstacle: there are 
not enough construction workers to do it.
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In the United States alone, the construction industry needs an 
estimated 439,000 additional workers in 2025, with projections 
suggesting a requirement of 1.9 million new workers over the 
next decade just to keep pace with growth and retirements. One 
in five construction workers is over the age of 55. An estimated 53 
per cent of the current workforce is expected to retire within the 
next ten years. The pipeline of replacements is nowhere near 
sufficient.
In the United Kingdom, the Construction Industry Training 
Board reports that nearly 22 per cent of the workforce is aged 
over 50, with 15 per cent in their sixties. An estimated 217,000 
new workers were needed by 2025 just to maintain current 
capacity, let alone expand it to meet the government’s housing 
targets.
The pattern is global. Oxford Economics projects that the global 
volume of construction work will increase by 4.2 trillion dollars 
over the next fifteen years, yet virtually every developed country 
reports a chronic shortage of skilled tradespeople. Bricklayers, 
carpenters, electricians, plumbers, steelworkers, crane operators 
— the people who physically construct our built environment are 
ageing out of the industry faster than they are being replaced.
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The reasons are well documented. Construction is perceived as 
physically demanding, sometimes dangerous, with long hours 
and limited career progression. Decades of cultural messaging 
has prioritised university education over vocational training. The 
2008 financial crisis drove workers out of the industry; the 
COVID pandemic drove out more. Immigration restrictions in 
countries like the United States, the United Kingdom, and 
Australia have further constrained the labour supply.
The result is a vicious cycle. Fewer workers means slower 
construction. Slower construction means longer project 
timelines. Longer timelines mean higher costs. Higher costs 
mean fewer affordable homes get built. Fewer homes mean a 
deeper housing crisis. And a deeper housing crisis means more 
pressure on an industry that cannot recruit the people it needs.
Traditional construction, with its reliance on large numbers of 
skilled workers performing sequential tasks on site in all weather 
conditions, is a model that was already struggling before the 
housing crisis reached its current scale. It cannot possibly scale to 
meet global demand. Something has to change.
*   *   *
 


18 of 401



A world without enough homes


Andrew J Bannister

Climate Change: The Accelerant
As if the numbers, the urbanisation, and the workforce shortage 
were not enough, climate change is simultaneously destroying 
existing housing stock and making the need for new, resilient 
housing more urgent than ever.
In 2024, severe weather disasters in the United States alone 
caused 180 billion dollars in damages. The wildfires that 
devastated parts of Los Angeles displaced thousands, with 
modular micro-units deployed as temporary housing because 
traditional rebuilding simply could not happen fast enough. In 
Pakistan, the 2022 floods affected 33 million people, 
overwhelming a country that already had a housing deficit of 9 
million homes. Typhoons in the Philippines, cyclones in 
Madagascar, earthquakes in Turkey, flooding in Bangladesh — 
climate events are accelerating the destruction of housing faster 
than it can be replaced.
But climate change does not only destroy homes. It makes the 
wrong kind of homes uninhabitable. A concrete block house 
without ventilation in a city where temperatures regularly exceed 
50 degrees Celsius is not adequate housing. A timber-framed 
home in a flood plain without elevation is not safe housing. A 
high-rise without thermal insulation in a city with harsh winters 
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is not affordable housing, because the energy cost to heat it will 
consume whatever income the occupants have.
The homes we build from this point forward must be designed for 
the climate they will exist in — not the climate of twenty years 
ago, but the climate of twenty years ahead. That demands a 
sophistication of design, a consistency of manufacturing quality, 
and a speed of delivery that traditional site-based construction 
has never been able to achieve at scale.
*   *   *
Why We Must Build Differently
Let us be direct about where this leaves us.
The global housing crisis requires the construction of tens of 
millions of new homes every year, for decades, across every 
climate zone and economic context on earth. The homes must be 
affordable to build, affordable to live in, structurally safe, 
climate-resilient, and deliverable at a speed that matches the 
pace of population growth and urbanisation. They must be 
achievable with a shrinking traditional construction workforce. 
And they must be funded through mechanisms that range from 
international development finance to domestic government 
budgets to private investment to community self-build.
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No single construction method can do all of this. No single 
funding model can pay for it. No single country has the answer. 
But collectively, the knowledge, the technology, the materials, 
and the financial structures exist to address this crisis at the scale 
it demands. They simply have not been connected, coordinated, 
and deployed with the urgency the situation requires.
That is what this book sets out to do.
In the chapters that follow, we will examine how social housing is 
defined and delivered differently across every continent. We will 
conduct detailed regional analyses — Europe, Sub-Saharan 
Africa, South and East Asia, the Middle East and North Africa, 
the Americas, and Oceania — to understand the specific 
demands, constraints, and opportunities in each. We will explore 
the full spectrum of modern construction methods, from fully 
factory-built volumetric modules to panellised systems to 
incremental self-build approaches, and map which methods are 
applicable to which contexts. We will examine how the world 
funds social housing and identify the financial mechanisms that 
work at different scales and in different economies.
And we will propose a universal framework — rooted in what I 
call the GUILD philosophy — that provides a common set of aims 
while remaining flexible enough to adapt to the infinite variety of 
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conditions, cultures, climates, and economies that exist across 
this planet.
This is not a book that pretends the answers are simple. They are 
not. But it is a book that insists the answers exist, that they are 
within our reach, and that the only thing preventing us from 
deploying them is a failure of coordination, ambition, and will.
*   *   *
The Universal Right to a Home
Before we proceed any further, it is worth pausing to state 
something plainly. Housing is a human right. Article 25 of the 
Universal Declaration of Human Rights, adopted by the United 
Nations General Assembly in 1948, states that everyone has the 
right to a standard of living adequate for their health and 
wellbeing, including housing. That was nearly eighty years ago.
In the decades since, the right to adequate housing has been 
reaffirmed in the International Covenant on Economic, Social 
and Cultural Rights, in the Sustainable Development Goals, in 
regional human rights instruments, and in the constitutions of 
many individual nations. The legal and moral framework is not in 
question. What is in question is whether we have the collective 
determination to honour it.
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The word ‘home’ is not the same as the word ‘house.’ A 
house is a structure. A home is a place of safety, privacy, 
stability, and dignity. It is the foundation upon which 
everything else in a person’s life is built — their health, 
their children’s education, their capacity to work, their 
participation in community and society. Take away 
someone’s home and you do not just remove their 
shelter. You remove their foothold in the world.
This book is about building homes, not just houses. It is about 
ensuring that the methods we use, the systems we design, and the 
policies we enact all serve the ultimate purpose of giving every 
person on earth a place they can call home. Not a minimum 
standard of survival. A home.
That is an ambitious goal. But it is the only goal worth pursuing. 
And the remarkable thing is that we now have the construction 
technology, the design knowledge, the manufacturing capability, 
and the financial tools to pursue it. What has been missing is a 
guide that brings all of these elements together across a global 
perspective, connecting the lessons of one continent with the 
needs of another.
That is the aim of this book.
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To educate, bring awareness and attempt to inspire a greater 
number of people, far more educated than its author, a way 
forward for the better of mankind, globally.
*   *   *
Chapter Summary
The scale: 318 million homeless worldwide. 2.8 billion without 
adequate housing. 1.1 billion in slums and informal settlements. 
90 per cent of informal settlements concentrated in Africa and 
Asia.
The trajectory: 68 per cent of the global population will be 
urban by 2050, adding 2.5 billion city dwellers who need homes.
The workforce gap: The construction industry faces a global 
skilled labour shortage, with one in five workers over 55 in many 
countries and an estimated 53 per cent of the US workforce 
expected to retire within a decade.
The climate factor: Climate change is destroying existing 
housing and demanding that new homes be designed for 
resilience, not just shelter.
The imperative: Traditional construction cannot meet this 
demand alone. Modern methods of construction, adapted to 
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regional contexts and funded through diverse mechanisms, offer 
the most credible path to closing the global housing gap.
The right: Housing is a human right. A home is the foundation 
of a life. This book is about making that right a reality.￼
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CHAPTER TWO
What Is Social Housing?   A Global Definition
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Ask ten people from ten different countries what ‘social housing’ 
means and you will receive ten different answers. This is not 
because the question is vague. It is because social housing is one 
of those concepts that appears universal but is, in reality, 
profoundly shaped by the history, politics, culture, and 
economics of the place in which it exists.
In Vienna, social housing means beautifully maintained 
apartment complexes where a doctor might live next door to a 
bus driver, where 46 per cent of the city’s entire housing stock is 
either publicly owned or cooperatively managed, and where the 
municipality allocates over 400 million euros annually to keep 
the system running. In Singapore, it means high-rise flats built 
and sold by the government at below-market prices, housing 
close to 80 per cent of the population, with satisfaction rates 
above 90 per cent. In the United States, it means ‘public housing’ 
or ‘the projects’ — a term that for many Americans carries 
associations of poverty, neglect, and institutional failure, despite 
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housing 1.2 million households. In Sub-Saharan Africa, the 
formal concept of social housing barely exists at all, even as the 
need for it is greater than anywhere else on earth.
If this book is to make the case for a global approach to housing 
delivery, we must first establish what we are actually talking 
about. This chapter examines how different nations define and 
deliver social housing, why those differences matter, and 
proposes a universal working definition that respects local 
context while establishing a common standard of aspiration.
*   *   *
 
A Word That Changes Meaning at Every Border
The United Nations Economic Commission for Europe put it 
plainly in a 2014 report: there is no simple definition of social 
housing that fits every country equally well. The differences span 
terminology, histories of origin, who social housing serves, who 
provides it, how it is managed, how rents are set, where housing 
is located, the physical nature of the stock, how new housing is 
financed, and how subsidies work. The word ‘social’ alone carries 
different weight in different languages and political traditions.
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In most of Western Europe, social housing refers to rental 
accommodation provided at below-market rates, owned and 
managed by public bodies, housing associations, or non-profit 
organisations, and allocated according to need or waiting lists. 
But even within this broad definition, the variation is enormous.
The Netherlands has the largest social housing sector in Europe, 
with approximately 2.5 million social rental dwellings 
representing around 30 per cent of the entire housing stock. 
Nearly all of it is owned by housing associations — independent, 
non-profit bodies that operate under government regulation but 
are not directly part of the state. The Dutch model was 
historically universalist: social housing was available to a broad 
cross-section of incomes, not only the very poorest. A European 
Commission ruling on state aid has since pushed the Netherlands 
towards more targeted allocation, but the sector remains vast, 
well-maintained, and socially integrated.
Austria takes a different approach. In Vienna, social housing 
comprises approximately 46 per cent of the city’s housing stock, 
split between directly government-owned municipal housing and 
a public-private partnership model involving limited-profit 
housing associations. Vienna’s social housing is deliberately 
inclusive — it serves people across a wide range of incomes, 
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which prevents the social segregation that plagues social housing 
in many other countries. Because the city is the largest landlord, 
it exerts downward pressure on private rents across the entire 
market. Social housing in Vienna is not a safety net for the poor. 
It is a structural feature of the housing system that benefits the 
majority.
France has approximately 5 million social housing units, 
representing around 18 per cent of the housing stock, managed 
by a mix of public and semi-public bodies called HLM 
organisations. Eligibility is income-tested, but the thresholds are 
set high enough that around 70 per cent of the French population 
theoretically qualifies. Social housing rents are regulated and set 
in relation to construction costs rather than market rates.
In the United Kingdom, social housing means housing provided 
at below-market rent by local authorities or registered housing 
associations. The term ‘council housing’ refers specifically to 
housing built and managed by local councils, a model that peaked 
in the post-war decades and has been in decline since the Right to 
Buy policy of the 1980s allowed tenants to purchase their homes 
at significant discounts, removing hundreds of thousands of units 
from the social stock without adequate replacement. The UK now 
has a moderately-sized social sector of around 17 per cent of total 
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housing, but it is heavily oversubscribed, with long waiting lists 
in most areas.            
Germany presents yet another variation. Social housing in 
Germany operates through a system of time-limited subsidies: a 
private or public landlord receives a subsidy to build housing 
and, in return, agrees to rent it at below-market rates for a fixed 
period, typically fifteen to thirty years. When that period expires, 
the housing reverts to the private market. This means Germany 
loses approximately 100,000 social housing units every year as 
restrictions expire, creating a social housing stock that is in 
permanent decline unless new subsidised units are continuously 
built. It is a model that has been widely criticised for its 
impermanence.
*   *   *
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The Nordic Models: What Happens When Housing 
Policy Works
The Nordic countries have long been held up as examples of 
effective housing policy, though their approaches differ 
significantly from one another.                  
Denmark’s social housing is almost entirely provided by non-
profit housing associations, democratically governed by their 
tenants. Rents are set on a cost-recovery basis rather than by 
income or market comparison. Over 20 per cent of Danish 
housing stock is social, and the quality is generally high. 
Denmark has also pioneered co-housing and community-led 
models that give residents direct control over their living 
environment.             
Sweden takes a different philosophical position. Municipal 
housing companies provide rental housing to a significant share 
of the population, but rents are not formally set below market 
rates. Instead, Sweden’s system relies on collective bargaining 
between tenant unions and landlords to keep rents affordable. 
The Swedish National Tenants’ Union has over 500,000 member 
households and negotiates on behalf of approximately 3 million 
tenants. This model is not technically ‘social housing’ by most 
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international definitions, but it achieves a similar outcome 
through a different mechanism.
Finland has attracted global attention for something more 
specific: it is the only country in the European Union where 
homelessness is decreasing. Finland’s Housing First policy, which 
provides permanent housing to homeless individuals before 
addressing other issues like addiction or employment, has 
become a model studied worldwide. The approach recognises 
something that seems obvious but is radical in practice: you 
cannot address the causes of someone’s homelessness while they 
are still homeless.                                        
Norway stands apart from its Nordic neighbours in that its social 
housing is predominantly based on ownership rather than rental. 
Housing cooperatives manage approximately 23 per cent of the 
country’s housing stock, and around 80 per cent of the 
Norwegian population owns their home. Membership in a 
cooperative is transferable from parents to children, and the 
cooperative model ensures that a significant portion of the 
housing market remains insulated from pure speculation.
*   *   *
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Asia: From Singapore’s Triumph to India’s 
ChallengePerhaps the most remarkable social housing 
story anywhere in the world belongs to Singapore.
When Singapore gained independence in 1965, only 9 per cent of 
the population lived in public housing. The majority were 
crowded into slums and squatter settlements lacking basic 
sanitation. Three out of four Singaporeans had no adequate 
home. The government established the Housing and 
Development Board in 1960 and embarked on what would 
become the most successful mass housing programme in history.
Within three years, the HDB had built over 31,000 flats — more 
than its predecessor had managed in three decades. By 1968, a 
policy allowing citizens to use their mandatory pension savings to 
purchase HDB flats transformed the programme from a rental 
scheme into a homeownership model. By the mid-1980s, over 80 
per cent of the population was living in HDB flats, and squatter 
settlements had been entirely eliminated.
Today, close to 80 per cent of Singapore’s resident population 
lives in public housing, and nine out of ten of them own their 
homes. The median house price to income ratio for new HDB 
flats can be as low as 1.9 for lower-income households, compared 
with 5.7 in New York and 8.5 in London. Satisfaction rates exceed 
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90 per cent. The estates are immaculately maintained, integrated 
with transport, schools, community centres, and the famous 
hawker food centres. The Ethnic Integration Policy ensures that 
each block reflects Singapore’s multicultural population, 
preventing the ethnic enclaves that plague housing projects 
elsewhere.
Singapore’s model is not without its critics. The leasehold 
structure of HDB ownership, typically 99 years, raises questions 
about long-term asset value. The system excludes migrant 
workers, who make up approximately a quarter of the population. 
Rising resale prices have created affordability pressures for 
younger citizens. But as a demonstration of what is possible when 
government treats housing as a core function of the state rather 
than an afterthought, Singapore stands alone.
At the other end of the spectrum, India’s social housing challenge 
is defined by sheer scale. The government’s Pradhan Mantri Awas 
Yojana programme, launched in 2015 with the goal of providing 
housing for all, has delivered over 10 million homes through a 
mix of subsidies, credit-linked schemes, and in-situ slum 
redevelopment. Yet the deficit persists, because urbanisation 
generates new demand faster than construction can satisfy it. 
India’s approach is necessarily different from Singapore’s — the 
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country is vastly larger, more economically diverse, and cannot 
replicate a city-state’s centralised control — but the ambition is 
instructive.
China built an estimated 42 million units of subsidised housing 
between 2011 and 2015 alone, the largest single housing 
programme in human history. Yet China’s property crisis, which 
began in 2020, has exposed the fragility of a system that relied 
heavily on speculative development. 
Hong Kong’s transitional housing programme, using Modular 
Integrated Construction, has delivered over 21,000 units at 
remarkable speed — a model that has direct relevance for other 
dense, land-constrained cities worldwide.
*   *   *
The Americas: From Projects to Favelas
In the United States, social housing takes the form of ‘public 
housing’ administered by local housing authorities under the 
oversight of the Department of Housing and Urban Development. 
More than 1.2 million households live in public housing, with 
eligibility based on income, citizenship, and allowances for the 
elderly and people with disabilities. Monthly rents are typically 
set at 30 per cent of household income.
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The American system also operates the Section 8 Housing Choice 
Voucher programme, which subsidises rent in private-sector 
housing rather than providing publicly owned units. This 
demand-side approach avoids some of the stigma and 
concentration associated with traditional public housing projects, 
but it depends on willing private landlords and a sufficient supply 
of rental housing — both of which are increasingly scarce.
American public housing carries a cultural weight that has no 
equivalent in most European countries. The word ‘projects’ 
conjures images of deteriorating high-rises, racial segregation, 
crime, and institutional neglect. This is not entirely unfair. 
Decades of underinvestment — more than 40 billion dollars in 
deferred repairs, according to HUD — have left much of the 
public housing stock in poor condition. The Low-Income Housing 
Tax Credit programme, which incentivises private developers to 
build affordable units, now produces more social housing than 
direct public construction. The American model is fragmented, 
underfunded, and politically contested — yet it remains essential 
for millions of the country’s most vulnerable households.
In Canada, the government has declared a housing emergency 
and launched the Build Canada Homes programme with 25 
billion dollars in loans and a billion in equity. Canada’s social 
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housing is managed at the provincial and municipal level, with a 
mix of public, non-profit, and cooperative providers.
Latin America presents a different reality altogether. In Brazil, 
approximately 6 million homes are needed, with 25 million 
families living in inadequate housing. The favelas of São Paulo 
and Rio de Janeiro are not temporary settlements. They are 
permanent communities, many of them decades old, with their 
own social structures, economies, and cultures. They exist 
because the formal housing system has never served the majority. 
Government programmes like Minha Casa Minha Vida have built 
millions of units, but often in peripheral locations far from 
employment, recreating the very isolation they were meant to 
address. 
Chile has made significant progress, reducing the proportion of 
families without adequate housing from 23 per cent in 1992 to 10 
per cent by 2011, through a combination of direct subsidies and 
rent-to-buy schemes. 
Mexico’s public rental housing is largely limited to armed forces 
personnel, illustrating how narrow some national definitions of 
social housing can be.
*   *   *
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Africa: Where the Concept Barely Exists but the Need Is 
Greatest
In much of Sub-Saharan Africa, the formal concept of social 
housing as it is understood in Europe — publicly provided rental 
accommodation at below-market rates — barely exists. What 
exists instead is self-build housing at massive scale, informal 
settlement formation, and, in some countries, government-
initiated housing programmes that have reached a fraction of 
those in need.
South Africa is the notable exception. The post-apartheid 
government, recognising that decades of forced removals and 
racial segregation had created an enormous housing deficit, 
launched the Reconstruction and Development Programme 
under President Mandela. Between 1995 and 2020, more than 
3.5 million new homes were provided. Yet the deficit, estimated 
at 3.7 million units in 2021, persists. Many of the homes built 
under government programmes were located far from urban 
centres and employment, repeating the spatial patterns of 
apartheid in a different form.
In Nigeria, Kenya, Ethiopia, Ghana, and across the continent, the 
primary housing provider is not the government. It is the people 
themselves, building informally with whatever materials and on 
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whatever land they can access. In many African cities, 60 to 80 
per cent of new housing is self-built, without formal planning 
permission, without title deeds, and without access to basic 
services. This is not a failure of the population. It is a failure of 
the system. When formal housing costs ten or twenty times the 
annual income of the majority, informality is not a choice. It is 
the only available response.
The concept of social housing in Africa must therefore be broader 
than the European definition. It must encompass not only 
publicly provided homes but also the upgrading and 
formalisation of existing informal settlements, the provision of 
serviced land with secure tenure, support for incremental self-
build, and the creation of financial instruments that allow low-
income households to improve their housing gradually over time. 
A corrugated iron room that becomes, year by year, a brick house 
with plumbing and electricity is a form of social housing delivery. 
It simply does not look like what that phrase means in 
Amsterdam or Vienna.
*   *   *
 


39 of 401



A world without enough homes


Andrew J Bannister

The Middle East: Wealth, Migration, and the Gap 
Between
The Gulf States present a paradox. Countries like the UAE, Saudi 
Arabia, and Qatar have the financial resources to house their 
populations many times over, yet the housing conditions for 
migrant workers — who constitute a significant proportion of the 
population — have been a persistent source of international 
criticism. Although the demographic is not as it is in most 
developed countries as the vast majority of those that need 
housing are “temporary” residents, meaning a unique system 
needs to be developed rather than a standard social housing 
method.  The author has a direct interest in the UAE, and will 
propose answers in the coming 
Saudi Arabia’s Vision 2030 programme includes ambitious 
housing targets that rely heavily on modern construction 
methods, but the concept of social housing in the Gulf is 
primarily directed at nationals, leaving the migrant workforce in 
a separate, often substandard, category.
North Africa faces different pressures. Egypt, Morocco, and 
Algeria are all experiencing rapid urbanisation with insufficient 
formal housing to match. Egypt’s informal settlements house 
millions, and government efforts to build new cities in the desert 
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have had mixed results in attracting residents away from the Nile 
Delta’s overcrowded urban centres.
Post-conflict zones in Syria, Iraq, and Yemen add a humanitarian 
dimension. Here, social housing is not about long-term policy 
frameworks. It is about emergency shelter and reconstruction, 
often delivered through international agencies and NGOs rather 
than national governments. Turkey’s response to the 2023 
earthquakes, which included centrally procured modular villages, 
demonstrated how modern prefabricated construction can 
deliver emergency housing at a scale and speed that traditional 
methods cannot match.
*   *   *
 
 
￼Maybe in the future, housing will take on a different way 
of design and construction and living !
The Four Models of Social Housing
Across this diversity, housing researchers have identified four 
broad models of social housing, classified by how widely the 
housing is targeted.
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These models are not fixed. Many systems that began as 
universalist have become more targeted over time, and the 
direction of travel in most OECD countries has been towards 
smaller, more residual social housing sectors. This is not an 
inevitable or desirable trajectory. As the table illustrates, the 
countries with the largest and most universalist social housing 
	Model
	How It Works
	Who It Serves
	Examples

	Universalist
	Large social sector 
open to a broad 
income range. Social 
housing is a 
mainstream tenure, 
not a safety net.
	Low, middle, and 
moderate-income 
households
	Netherlands, 
Denmark, Sweden

	Generalist
	Moderate social 
sector with relatively 
broad eligibility, 
though somewhat 
more targeted than 
universalist models.
	Lower-income and 
some middle-income 
households
	Austria, Finland, 
Czech Republic, 
Poland

	Targeted
	Social housing 
specifically directed 
at identified low-
income groups 
through income 
testing and needs 
assessment.
	Low-income 
households, 
vulnerable groups
	France, Germany, 
Belgium

	Residual
	Small social sector 
serving only the most 
disadvantaged. Social 
housing is a last 
resort, not a 
mainstream option.
	The poorest and 
most vulnerable only
	UK, Ireland, United 
States, Spain, 
Portugal
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sectors — the Netherlands, Austria, Denmark — consistently rank 
among the most socially cohesive and have the most stable 
housing markets. There is a lesson in that.
*   *   *
The Global Decline — And Why It Must Be Reversed
Across the OECD, the social housing sector has shrunk in 18 out 
of 25 countries over the past decade. The reasons vary: Right to 
Buy policies that transfer public stock to private ownership, time-
limited subsidies that expire, reduced government investment, 
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the financialisation of housing, and an ideological shift in many 
countries towards demand-side subsidies such as housing 
vouchers rather than supply-side investment in building actual 
homes.
The consequences of this decline are visible everywhere. Waiting 
lists that stretch for years. Overcrowded households. Rising 
homelessness. Young people unable to leave their parents’ 
homes. Key workers — nurses, teachers, police officers — priced 
out of the cities where they work. And an increasing 
concentration of poverty and disadvantage in what remains of the 
social sector, creating the very ghettos and stigma that opponents 
of social housing cite as evidence that the model does not work.
The model works. Vienna proves it. Singapore proves it. Denmark 
proves it. Finland proves it. What does not work is a model that 
has been defunded, neglected, sold off, and reduced to a residual 
service for those with no other options. That is not a failure of 
social housing. It is a failure of political commitment.
*   *   *
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Towards a Universal Working Definition
Given the extraordinary variation described in this chapter, is it 
possible to arrive at a universal definition of social housing that is 
meaningful across all these contexts? I believe it is, provided we 
focus on purpose rather than mechanism.
For the purposes of this book, social housing is defined as 
follows:
Social housing is any form of housing that is permanently 
affordable, publicly accountable, and designed to provide its 
occupants with a dignified, safe, and stable home — regardless 
of whether it is provided through public ownership, non-profit 
management, cooperative structures, subsidised private 
provision, supported self-build, or any combination of these.
This definition is deliberately broad. It encompasses a council flat 
in London, an HDB apartment in Singapore, a housing 
association property in Amsterdam, a cooperatively owned flat in 
Copenhagen, a government-subsidised home in Chennai, an 
incrementally constructed house in Nairobi, and emergency 
modular housing in earthquake-struck Turkey. What unites them 
is not the mechanism of delivery but the three core principles:
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Permanently affordable — the housing remains below market 
rate not temporarily, not until a subsidy expires, but as a 
structural feature of the system. This does not mean the price 
never changes. It means the housing is designed, owned, and 
managed in a way that keeps it affordable in perpetuity.
Publicly accountable — the provider, whether government, 
non-profit, cooperative, or regulated private entity, is 
accountable to the public interest rather than to shareholders or 
profit motives. This accountability may take different 
institutional forms in different countries, but the principle is 
consistent: social housing serves people, not returns.
Dignified, safe, and stable — the housing meets a standard 
that allows its occupants to live with dignity. This means 
structural safety, access to basic services, security of tenure, 
adequate space, and design that is appropriate to the climate and 
culture. A home, not just shelter.
These three principles are achievable in any country, at any level 
of economic development, using any appropriate construction 
method. They do not require every nation to replicate Vienna or 
Singapore. They require every nation to commit to the outcome 
— permanently affordable, publicly accountable, dignified 
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housing — and then find the delivery mechanism that works 
within their own context.
That is the framework this book will use. And it is the standard 
against which every construction method, funding model, and 
policy recommendation in the chapters that follow will be 
measured.
*   *   *
Chapter Summary
No universal definition: Social housing means fundamentally 
different things in different countries. The term, the provider, the 
tenure model, the eligibility criteria, and the quality standards all 
vary enormously.
The spectrum: From Vienna’s 46 per cent social stock to Sub-
Saharan Africa where the formal concept barely exists. From 
Singapore’s 80 per cent homeownership model to America’s 
stigmatised ‘projects.’ From Denmark’s tenant-governed 
cooperatives to Germany’s expiring subsidies.
Four models: Universalist (broad access), Generalist (moderate 
access), Targeted (income-tested), and Residual (safety net only). 
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The trend in most countries has been towards residual — and the 
consequences are visible.
The decline: Social housing has shrunk in 18 out of 25 OECD 
countries over the past decade. The crisis described in Chapter 1 
is inseparable from this decline.
A universal definition: Social housing is any form of housing 
that is permanently affordable, publicly accountable, and 
designed to provide its occupants with a dignified, safe, and 
stable home. This definition will guide the rest of the book.￼
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CHAPTER THREE
 
Europe :  The Established Models Under Pressure
BUILDING FOR THE WORLD
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Europe invented social housing. From the nineteenth-century 
philanthropic housing trusts of London to the post-war mass 
construction programmes that rebuilt a continent, Europe’s 
nations developed the most sophisticated, best-funded, and most 
extensive social housing systems in the world. For the better part 
of a century, those systems worked. They housed millions. They 
stabilised communities. They underpinned the social contract 
between citizen and state.
And now, almost without exception, they are failing to keep pace.
The European Investment Bank estimated that the EU needed 
2.25 million additional housing units in 2025 — approximately 
50 per cent more than were actually being built. France requires 
518,000 homes annually, including 198,000 social homes, yet 
production consistently falls short. Germany needs 400,000, 
including 140,000 social units. The Netherlands must deliver 
nearly a million homes by 2031. Sweden requires over 500,000 
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by 2033. Residential construction across Europe hit a ten-year 
low in 2025, squeezed by rising material costs, elevated interest 
rates, and constrained financing.
European Commission President Ursula von der Leyen put it 
starkly: ‘This is more than a housing crisis. This is a social crisis. 
It tears at Europe’s social fabric.’ In October 2025, EU leaders 
discussed housing at the European Council for the first time as a 
dedicated agenda item. The Commission’s Affordable Housing 
Plan, published in December 2025, and the European 
Parliament’s proposals from March 2026 set out practical steps. 
The European Parliament established a special committee to 
analyse the root causes of the crisis. The EIB announced a ten 
billion euro action plan. MEPs called on member states to at least 
double their funding for affordable housing.
Europe is not short of policy attention. What it is short of is 
homes. This chapter examines why, country by country, and 
assesses where modern construction methods offer a credible 
path out of the impasse.
*   *   *
The Netherlands: The Model That Cannot Build Fast 
Enough
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The Netherlands has long been the reference point for social 
housing done well. Approximately 30 per cent of Dutch housing 
is social rental, managed by independent housing associations 
that operate as non-profit bodies under government regulation. 
The quality is generally high. The system is well-funded. Dutch 
housing associations delivered one-third of all new housing 
completions in recent years, demonstrating the counter-cyclical 
resilience of the social sector when private development slows.
And yet the Netherlands faces a housing shortage of 
approximately 396,000 homes, representing nearly 5 per cent of 
the total housing stock. If current trends continue, that shortfall 
is forecast to rise to 453,000 by 2027. Despite a target of building 
100,000 homes annually, only 82,000 were delivered in 2024. 
More than 40 per cent of young Dutch people report having to 
postpone major life decisions because they cannot find a home.
The causes are instructive. Planning regulations in Dutch cities 
are among the strictest in Europe, constraining the speed at 
which new sites can be brought forward. A social housing rent 
freeze, introduced to protect tenants during the cost-of-living 
crisis, has simultaneously restricted the rental income that 
housing associations need to invest in new construction. The 
European Commission’s state aid ruling required housing 
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associations to target lower-income groups more tightly, reducing 
the universalist character of the system. And construction costs 
have risen sharply, driven by material price inflation, energy 
costs, and labour shortages.
The Dutch experience reveals a paradox that echoes across 
Europe: the countries with the strongest social housing traditions 
are not immune to crisis. Having the institutional framework is 
necessary but not sufficient. Without continuous political 
commitment, sustained funding, and construction systems that 
can deliver at the required pace, even the best models fall behind.
The Netherlands has been a pioneer in modular and hybrid 
construction, with projects like Amsterdam’s Hotel Jakarta and 
the timber housing developments led by firms like SeARCH 
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demonstrating what is possible. The challenge is scaling these 
innovations from architectural showcase to mainstream delivery.
*   *   *
 
 
￼
The United Kingdom: Ambition Without Capacity
The United Kingdom’s social housing story is one of rise, decline, 
and unresolved tension between ambition and delivery.
The UK built social housing at enormous scale in the post-war 
decades — council estates, new towns, and high-rise 
developments that rehoused millions. At its peak, local 
authorities were building over 100,000 homes a year. Then came 
the Right to Buy policy of the 1980s, which allowed tenants to 
purchase their council homes at significant discounts. Over 2 
million homes have been sold under the scheme since its 
introduction. The stock was not replaced. Shelter estimates a net 
loss of nearly half a million social housing units since 2000.
The current government has committed to building 300,000 
homes a year and restoring mandatory housing targets. At least 
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40 per cent of homes in planned new towns are to be affordable 
or social housing. The ambition is clear. But the construction 
industry estimates it needs 225,000 new workers by 2027 to 
meet these targets, and the pipeline of skilled tradespeople is 
nowhere near sufficient. Nearly 22 per cent of the UK 
construction workforce is aged over 50. The gap between political 
promise and physical capacity is the defining challenge.
It is in this context that modern methods of construction have 
become central to UK housing policy. The government’s £11.5 
billion Affordable Housing Programme mandated that at least 25 
per cent of new affordable homes be built using MMC. Homes 
England, the government’s housing delivery agency, has reported 
exceeding its own MMC delivery targets. The new Social and 
Affordable Housing Programme running from 2026 to 2036 
continues to welcome bids where MMC supports delivery.
The UK’s prefabricated buildings market was valued at 
approximately 14.65 billion US dollars in 2026, with timber 
leading at 33 per cent market share, driven by the government’s 
carbon-sequestration goals and the Timber in Construction 
Roadmap. Scotland, which declared a housing emergency in 
2024, is the fastest-growing region for modular construction, 
with planning reforms that permit modular projects on 
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unallocated sites where sustainability criteria are met. Wales has 
published a pattern book of 15 house types optimised for modular 
production, targeting 20,000 homes.
Yet the UK’s MMC sector has also experienced high-profile 
failures. Legal and General’s modular factory in Selby closed in 
2023 after reportedly losing £176 million, unable to secure the 
pipeline of work needed to reach its 3,500-homes-a-year target. 
Several other modular firms have entered administration. The 
lesson is consistent: modular construction requires guaranteed 
volume. A factory cannot operate economically on intermittent 
orders. Without pipeline certainty — which in practice means 
long-term government commitment and framework agreements 
— even well-capitalised manufacturers will fail.
The new standard PAS 8700:2025, covering MMC in new-build 
residential construction, and the Digital Kit of Parts initiative 
from the Ministry of Housing represent attempts to create the 
standardisation and regulatory framework that the sector needs. 
Whether they translate into the pipeline certainty that 
manufacturers require remains to be seen.
*   *   *
France: The Weight of Waiting
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France has one of the largest social housing sectors in Europe, 
with approximately 5 million units managed by HLM 
organisations. French social housing is relatively well-funded, 
reasonably well-maintained, and architecturally diverse. The 
system has produced some genuinely outstanding developments, 
from the renovation of historic Parisian buildings to innovative 
mixed-use schemes in Lyon and Nantes.
But the waiting list tells the real story. In 2025, 2.8 million 
applications for social housing were pending in France — a 
record high. The Social Union for Housing estimates that 
518,000 homes need to be supplied each year until 2040 to 
satisfy demand, of which 198,000 should be social housing. 
Current production falls well short.
French social housing faces a particular structural challenge. The 
SRU law, enacted in 2000, requires municipalities with more 
than 3,500 inhabitants in urban areas to maintain at least 20 to 
25 per cent social housing in their housing stock. Municipalities 
that fail to meet this quota face financial penalties. In theory, this 
is an effective mechanism. In practice, some wealthy 
municipalities have simply paid the fines rather than permit 
social housing construction, treating the penalty as a cost of 
exclusion. The law has produced results — social housing 
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construction has increased in many areas — but it has also 
revealed the limits of legislative mandates without matching 
construction capacity.
France’s construction sector faces the same pressures as its 
neighbours: rising costs, labour shortages, and planning delays. 
The country’s adoption of modern construction methods has 
been slower than in the UK or Scandinavia, though the EU’s new 
Affordable Housing Plan and the European Strategy for Housing 
Construction, which focuses on boosting productivity in the 
building sector, may accelerate this.
*   *   *
Germany: The Disappearing Stock
Germany’s social housing system has a structural flaw that no 
other European country has replicated: its social housing expires.
The German model is based on time-limited subsidies. A landlord 
— public, non-profit, or private — receives a subsidy to build 
housing and, in return, agrees to rent it at below-market rates for 
a fixed period, typically fifteen to thirty years. When that period 
expires, the rent restrictions are lifted and the housing becomes 
part of the private market. The result is that Germany loses 
approximately 100,000 social housing units every year to the 
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private sector without those units being replaced at equivalent 
scale.
The practical consequence is a social housing sector in structural 
decline. In German cities like Berlin, Munich, Hamburg, and 
Frankfurt, demand for affordable housing massively outstrips 
supply. Germany needs an estimated 400,000 new homes 
annually, including 140,000 social units, but construction has 
been declining. The situation in Berlin has become so acute that 
the city government held a referendum on whether to expropriate 
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large private landlords — a measure that passed with 59 per cent 
support, though its implementation remains legally contested.
Germany has begun to address the construction side of the 
equation. In 2025, the government cleared a bill to expedite 
housing construction by cutting red tape. But the fundamental 
structural issue — that social housing has a built-in expiry date — 
means that even accelerated construction is running to stand 
still. Any global framework for social housing must learn from 
this: permanence of affordability, as defined in Chapter 2, is not a 
desirable feature. It is an essential one.
*   *   *
￼
Scandinavia: Innovation at the Leading Edge
If Europe’s established social housing systems represent the 
institutional foundation, Scandinavia represents the innovation 
frontier — both in housing policy and in construction technology.
The Scandinavian countries have the most mature modular and 
timber construction industries in Europe. Sweden’s factory-built 
housing sector has decades of experience. Finland’s municipal 
housing companies deliver approximately one-fifth of new 
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housing completions. Denmark’s tenant-governed cooperative 
model provides a blueprint for community-led housing delivery. 
In all three countries, the use of cross-laminated timber and mass 
timber structural systems is far more advanced than in the UK or 
Southern Europe.
Finland deserves particular attention for its Housing First policy, 
which has made it the only EU country where homelessness is 
consistently declining. The policy is deceptively simple in 
concept: provide homeless individuals with a permanent home 
first, then address other issues such as addiction, mental health, 
or unemployment. The conventional approach — requiring 
people to demonstrate ‘housing readiness’ before providing 
housing — is reversed. Finland’s results have been sufficiently 
compelling that the model is now being studied and replicated in 
cities across Europe and beyond.
Sweden’s housing system, where municipal housing companies 
provide rental housing with rents negotiated through collective 
bargaining between tenant unions and landlords, offers a 
different model of affordability. It is not technically social 
housing by most definitions, yet it achieves a similar outcome 
through a different mechanism. The Swedish National Tenants’ 
Union, with over 500,000 member households, demonstrates 
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that tenant power can be an effective counterweight to market 
forces.
However, even Scandinavia is not immune. Sweden requires over 
500,000 new homes by 2033, and recent years have seen 
declining construction due to rising costs and constrained 
financing. Denmark and Finland report similar pressures. The 
Scandinavian countries demonstrate that good policy and good 
construction technology are necessary but not sufficient. 
Sustained investment is the third leg of the stool.
*   *   *
Southern and Eastern Europe: Different Histories, 
Converging Pressures
Southern and Eastern Europe present a distinct set of challenges, 
shaped by very different housing histories.
Spain’s housing stock is almost entirely owner-occupied, with 95 
per cent of rental units owned by individuals rather than 
institutions. Social housing as a rental tenure is minimal. The 
country faces a severe affordability crisis, particularly in cities 
like Barcelona, which reported the worst housing affordability in 
Europe in the 2025 Euro-cities survey. In Lisbon, the projected 
share of salary spent on rent reached 116 per cent — meaning the 


61 of 401



A world without enough homes


Andrew J Bannister

average salary was insufficient to cover average rent. The 
proliferation of short-term rentals through platforms like Airbnb 
has been widely blamed for exacerbating shortages in tourist-
heavy cities, and several municipalities have introduced 
restrictions in response.
Italy’s social housing sector is small and regionally fragmented, 
with long waiting lists in major cities and significant variation in 
quality between the north and south. Portugal and Greece have 
minimal social housing stock and face acute affordability 
pressures driven by international demand, investment migration, 
and tourism.
*   *   *
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Eastern Europe’s housing landscape is shaped by the legacy of 
Soviet-era mass housing. The ‘panelák’ and ‘panelház’ apartment￼ 
blocks of the Czech Republic, Slovakia, Hungary, Poland, and the 
former East Germany were built at extraordinary scale but are 
now ageing, energy-inefficient, and in many cases in need of 
fundamental renovation. Hungary built 788,000 panel flats 
between 1959 and 1990, housing approximately one-fifth of the 
country’s population. The privatisation of this stock after 1989 
transferred ownership to residents, many of whom lacked the 
resources for maintenance and improvement. The result is a vast 
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inventory of housing that is technically owner-occupied but 
practically deteriorating.
For these countries, the challenge is not only building new social 
housing but retrofitting and modernising the existing stock — a 
task that requires construction methods capable of delivering 
energy-efficiency upgrades at scale and at manageable cost. 
Panellised over cladding systems, factory-manufactured 
insulation and window packages, and modular bathroom and 
kitchen pod replacements all have direct applicability. The 
challenge, as always, is funding.
*   *   *
The European Response: Policy Catching Up with Crisis
The EU’s institutional response to the housing crisis has 
accelerated markedly since 2024. The European Affordable 
Housing Plan, adopted in December 2025, is the Commission’s 
flagship response, built on four pillars: boosting housing supply, 
mobilising investment for digitalisation and growth in the 
renovation sector, advancing regulatory reforms, and protecting 
the most vulnerable.
The financial commitments are substantial. More than 43 billion 
euros were mobilised for 2021–2027, topped up by an additional 
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10 billion for 2026–2027. The mid-term revision of cohesion 
funds doubled the allocation for affordable and social housing. A 
European Housing Summit was announced for 2026, and a new 
European Housing Alliance of member states, cities, regions, 
institutions, housing providers, and civil society was established 
to implement the plan.
The European Strategy for Housing Construction, 
complementing the Affordable Housing Plan, focuses specifically 
on boosting productivity and tackling inefficiencies in the 
construction sector. This is significant. EU analysis has found 
that only about 25 per cent of European construction firms invest 
in innovation. Many are very small businesses, operating project 
to project, without the capital or capacity to adopt modern 
methods. The strategy recognises that the housing crisis cannot 
be solved purely through funding. It requires a fundamental 
transformation of how Europe builds.
*   *   *
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Modern Construction in Europe: Where the 
Opportunity Lies
Europe led the global modular construction market in 2024 with 
a 42 per cent share, largely driven by the established sectors in 
Germany, the UK, and Scandinavia. But adoption remains 
uneven, and the potential for growth is enormous.
The most immediate opportunities lie in three areas.
First, scaling timber construction. Timber already leads the 
UK prefabricated buildings market with a 33 per cent share. 
Scandinavia has decades of experience with CLT and mass timber 
systems. The EU’s net-zero commitments create a powerful 
tailwind for timber as a structural material, since it sequesters 
carbon rather than emitting it. The Government’s Timber in 
Construction Roadmap and similar initiatives across Northern 
Europe are designed to accelerate this. The opportunity is for 
Southern and Eastern European countries, where timber 
construction is less established, to leapfrog conventional 
approaches.
Second, industrialising renovation. Half of Europe’s 
housing stock was built before 1980. Much of it is energy-
inefficient and needs upgrading. Factory-manufactured retrofit 
solutions — pre-measured, pre-cut insulation panels, window 
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and door cassettes, modular service upgrades — can deliver 
energy-efficiency renovations faster, with less disruption to 
occupants, and at lower cost than traditional approaches. The 
Dutch Energiesprong model, which delivers whole-house retrofits 
to a guaranteed energy performance standard, has demonstrated 
that this is technically and commercially viable. Scaling it across 
the continent is one of the most significant opportunities in 
European construction.
Third, creating pipeline certainty for manufacturers. 
The single most important lesson from the UK’s experience with 
modular construction is that factories need guaranteed volume. 
Framework agreements, long-term government procurement 
commitments, and cross-border manufacturing partnerships can 
provide this. The EU’s institutional framework, with its ability to 
coordinate procurement across member states and channel 
investment through the EIB, is uniquely positioned to create the 
conditions in which European modular manufacturers can invest, 
scale, and deliver.
*   *   *
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Europe at a Glance

*   *   *
 
	Country
	Social Stock
	Annual Need
	Key 
Challenge
	MMC 
Opportunity

	Netherlands
	~30% of stock
	100,000/yr 
target
	Planning 
speed, rent 
freeze impact
	Hybrid modular, 
Energiesprong 
retrofit

	UK
	~17% of stock
	300,000/yr 
target
	Workforce 
shortage, 
Right to Buy 
legacy
	Timber frame, 
volumetric, 
panelised

	France
	~18% of stock
	518,000/yr 
total
	2.8m waiting 
list, 
construction 
lag
	Emerging MMC 
adoption

	Germany
	Declining 
(expiring 
subsidies)
	400,000/yr 
needed
	100,000 units 
lost/yr to 
private sector
	Panelised, retrofit 
at scale

	Nordics
	20%+ (varies)
	500,000+ by 
2033 (Sweden 
alone)
	Rising costs, 
declining 
construction
	CLT/mass timber, 
factory housing, 
leading edge

	Southern 
Europe
	<5% in most
	Severe 
affordability 
crisis
	Short-term 
rentals, 
tourism 
pressure
	Potential to 
leapfrog 
traditional 
methods

	Eastern 
Europe
	Privatised 
Soviet stock
	Retrofit + new 
build
	Ageing panel 
buildings, 
energy 
inefficiency
	Overcladding, 
modular retrofit, 
pod systems
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What Europe Teaches the World
Europe’s experience offers several lessons that are relevant 
globally.
The first is that social housing systems, once built, must be 
continuously maintained, funded, and replenished. The UK’s 
Right to Buy, Germany’s expiring subsidies, and the declining 
investment across the continent all demonstrate what happens 
when political commitment wavers. A system that took decades 
to build can be hollowed out in a generation.
The second is that construction technology and housing policy 
must advance together. The Scandinavian countries demonstrate 
that timber and modular construction can deliver high-quality 
social housing at competitive cost. The UK demonstrates that 
without pipeline certainty, even well-capitalised manufacturers 
will fail. The Netherlands demonstrates that innovative retrofit 
solutions can extend the life and performance of existing stock. 
Policy without technology delivers promises. Technology without 
policy delivers pilot projects. The two must be connected.
The third is that the EU’s institutional framework — its ability to 
coordinate policy, channel investment, set standards, and create 
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cross-border procurement frameworks — represents a model for 
how regional bodies elsewhere in the world might accelerate 
housing delivery. Africa’s regional development banks, Asia’s 
multilateral institutions, and the Organisation of American States 
could all learn from the EU’s emerging approach to housing as a 
pan-continental priority.
Europe got social housing right, for a long time, in many places. 
It is now struggling to maintain what it built and to build what it 
needs. The answers exist — in the factories of Scandinavia, in the 
policy frameworks of Vienna, in the retrofit programmes of the 
Netherlands, in the MMC mandates of the UK. What is needed is 
the will to deploy them at the scale the crisis demands.
In the next chapter, we turn to a continent where the housing 
deficit dwarfs anything Europe faces, where the institutional 
frameworks are far less developed, and where the opportunity for 
modern construction to make its greatest impact is arguably 
greater than anywhere else on earth.
*   *   *
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Chapter Summary
The scale: The EU needed 2.25 million additional housing units 
in 2025, approximately 50 per cent more than were being built. 
Residential construction hit a ten-year low.
The big five: Netherlands (30% social stock, 396,000 home 
shortage), UK (300,000/yr target, workforce crisis), France (2.8 
million waiting list), Germany (100,000 social units lost 
annually), Nordics (innovation leaders under cost pressure).
Southern and Eastern Europe: Severe affordability crises 
driven by tourism, short-term rentals, and low social housing 
stock. Ageing Soviet-era panel buildings requiring massive 
retrofit investment.
EU response: Affordable Housing Plan (December 2025), €10 
billion EIB action plan, cohesion fund doubling, European 
Housing Summit 2026, European Strategy for Housing 
Construction.
MMC opportunity: Scaling timber construction, 
industrialising renovation (Energiesprong model), and creating 
pipeline certainty through long-term procurement frameworks.
The lesson: Social housing systems must be continuously 
maintained and funded. Construction technology and housing 
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policy must advance together. Pipeline certainty is the 
precondition for manufacturing scale.
 
￼
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CHAPTER FOUR
Sub-Saharan Africa : The Greatest Need, The Greatest 
Opportunity
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
In Kibera, on the outskirts of Nairobi, approximately 250,000 
people are packed into 2.5 square kilometres of corrugated tin 
and mud. There is no formal sanitation. No piped water to most 
dwellings. No paved roads. No tenure security. The residents of 
Kibera do not live there because they lack ambition or 
resourcefulness. They live there because Kibera is the housing 
that the city of Nairobi has provided by default — not through 
design, not through policy, but through the absence of both.
In Lagos, entire families sleep in construction sites, unfinished 
buildings, and under bridges. In Makoko, the ‘floating slum’ built 
on stilts over the Lagos Lagoon, tens of thousands of people have 
created an entire community from nothing — with schools, 
markets, and churches — because the formal housing system has 
given them nothing to work with. In Cape Town’s townships, 
residents who applied for subsidised housing in 1993 are still 
waiting. In Addis Ababa, one of Africa’s fastest-growing cities, 
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new construction has been banned from using natural materials 
since 2009, limiting solutions in precisely the communities that 
need them most.
Sub-Saharan Africa faces a housing deficit of at least 51 million 
units, with a financing gap that the International Finance 
Corporation puts at 1.4 trillion US dollars. If current trends 
continue, the continental housing deficit is expected to reach 130 
million units by 2030. By 2050, an estimated 700 million 
additional people will live in African cities — a wave of humanity 
equivalent to nearly twice the current population of the United 
States arriving in urban centres within a single generation.
These numbers are so large that they risk becoming abstract. 
They should not be. Behind every unit of housing deficit is a 
family. Behind every informal settlement is a community that has 
built what it can with what it has, because no one else has built 
for them. This chapter examines the nature and scale of Africa’s 
housing crisis, why it persists, and how modern construction 
methods — adapted to African contexts rather than imported 
wholesale from Europe or Asia — represent the continent’s 
greatest opportunity to close the gap.
*   *   *
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A Continent Building Itself
Africa is urbanising faster than any other continent in human 
history. Sub-Saharan Africa’s urbanisation rate runs at over 4 per 
cent annually in many countries. The United Nations projects 
that by 2050, Africa’s urban population will more than double. 
Lagos, Kinshasa, Dar es Salaam, Nairobi, Addis Ababa, Kampala, 
Accra, Luanda — these cities are expanding at rates that 
European planners would struggle to comprehend. And they are 
expanding without the housing, infrastructure, or institutional 
frameworks to absorb the growth.
The consequences are visible from the air and from the ground. 
According to UN-Habitat, 53.6 per cent of Sub-Saharan Africa’s 
urban dwellers live in slum conditions — the highest rate of any 
region globally. In some countries, the figure exceeds 70 per cent. 
In Africa, 62 per cent of urban dwellings are classified as 
informal. On average, households in Sub-Saharan Africa spend 
43.5 per cent of their income on shelter, compared with a global 
average of 31 per cent. That leaves less for food, less for 
healthcare, less for education, and nothing for savings.
The formal housing supply caters primarily to an emerging 
middle class and a small wealthy elite. In most African cities, the 
cheapest formally built house costs between five and fifteen times 
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the annual income of the majority of the population. Formal 
housing is unaffordable for over 85 per cent of the urban 
population. The gap between what people earn and what a basic 
formal home costs is not a gap that can be closed by incremental 
improvements in wages or marginal reductions in construction 
cost. It is a chasm that requires an entirely different approach to 
housing delivery.
*   *   *
Country by Country: The Human Scale
Nigeria is Africa’s most populous nation and its most urbanised. 
An estimated 79 per cent of the population in the largest cities 
live in slums without access to clean water, sanitation, or secure 
tenure. The minimum wage sits at around 77,000 naira — 
roughly fifty US dollars a month — while renting a basic studio 
apartment in Lagos averages 800,000 naira. Informal 
settlements like Makoko have expanded relentlessly as urban 
migration outpaces every institutional response. The contrast 
between the luxury developments rising in Ikoyi and Lekki and 
the conditions in which the majority live is as stark as anywhere 
on earth.
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Kenya’s annual housing demand is estimated at 250,000 units, 
but only approximately 50,000 are supplied — a supply-demand 
gap of 200,000 units per year. The accumulated deficit has 
compounded into a backlog of over 2 million units since 2008. In 
2022, the government pledged 500,000 affordable homes under 
the Big Four Agenda. By the end of 2021, just 431 had been 
delivered — less than 1 per cent of the target. Administrative 
hurdles, bureaucratic bottlenecks, and corruption have been 
repeatedly cited as systemic obstacles. The current 
administration’s Affordable Housing Programme has made more 
visible progress, with major projects underway in Kibera, Shauri 
Moyo, and the massive Mukuru development, but legal disputes 
have repeatedly delayed occupancy timelines.
South Africa has the most developed social housing 
programme on the continent. The post-apartheid government’s 
Reconstruction and Development Programme, followed by the 
Breaking New Ground programme, provided over 3.5 million 
new homes between 1995 and 2020. Yet the housing shortage 
was still estimated at 3.7 million units in 2021. Many homes were 
built far from urban centres and employment, repeating the 
spatial patterns of apartheid in a different form. Amnesty 
International’s 2025 report found that the lack of well-located 
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affordable housing has driven the growth of informal settlements 
on flood-prone and low-lying land, exposing millions to repeated 
climate risks. The government’s own officials have acknowledged 
that informal settlements are ‘not planned settlements’ and 
inherently lack basic services — a statement that Amnesty 
characterised as an abdication of constitutional responsibility.
Ethiopia’s capital, Addis Ababa, is one of Africa’s fastest-
growing cities. The government has invested heavily in social 
housing through the Integrated Housing Development 
Programme, which has delivered hundreds of thousands of 
condominium units. But the programme has been criticised for 
building housing that remains unaffordable for the lowest-
income households, for relocating communities to peripheral 
locations, and for quality issues in the finished buildings. The ban 
on natural building materials in Addis Ababa since 2009 has 
further constrained the range of construction solutions available.
Rwanda represents a different trajectory. The country has 
pursued an ambitious urbanisation strategy, with Kigali emerging 
as one of Africa’s most orderly and well-planned capitals. 
Rwanda’s government has actively promoted affordable housing 
and partnered with international organisations to explore 
prefabricated and modular solutions. The scale is smaller, but the 
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intentionality of the approach offers lessons for the wider 
continent.
Ghana, Tanzania, Uganda, Mozambique, and the 
Democratic Republic of Congo all face variations of the same 
fundamental challenge: populations growing faster than housing 
supply, urbanisation outstripping infrastructure, land tenure 
systems that inhibit formal development, and construction costs 
that exclude the majority.
*   *   *
The Six Interlocking Barriers
Six interlocking challenges drive Africa’s housing crisis. Solving 
any one in isolation will not be enough. They must be addressed 
together, or the system remains locked.
1. Broken Land Systems. Across Sub-Saharan Africa, multiple 
contradictory land tenure systems frequently apply to the same 
piece of ground simultaneously. Customary tenure, colonial-era 
title systems, post-independence state land claims, and informal 
occupation rights often overlap, creating legal uncertainty that 
deters private investment and leaves residents in informal 
settlements permanently vulnerable to eviction. Without secure 
tenure, households cannot invest in improving their homes, 
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cannot use property as collateral for loans, and cannot plan for 
the future. Land reform is the foundation without which every 
other intervention is built on sand.
2. Inaccessible Finance. According to the World Bank, only 15 
per cent of adults in Sub-Saharan Africa are eligible to apply for 
formal financing, and in recent years only around 5 per cent of 
adults managed to secure a mortgage loan from a formal bank. 
The majority of the poor and middle class are informally 
employed, which means they cannot meet the documentation 
requirements of conventional mortgage systems. Housing 
Microfinance products — smaller loans for incremental building, 
home improvement, and land purchase — have shown promise, 
but they remain limited in scale. In Tanzania, Habitat for 
Humanity and the Tanzania Mortgage Refinance Company 
launched new retail and wholesale housing Microfinance 
products in early 2026, designed for informal-sector workers. 
These innovations need to be replicated across the continent.
3. Infrastructure Deficits. Housing cannot exist in isolation 
from roads, water, sanitation, electricity, and drainage. In much 
of Sub-Saharan Africa, this infrastructure either does not exist or 
is concentrated in small pockets of formal development. Building 
homes without services is not housing delivery. It is shelter 
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without the systems that make shelter liveable. Yet providing 
infrastructure retroactively to informal settlements that have 
already formed is vastly more expensive than providing it upfront 
as part of planned development. The infrastructure deficit is both 
a cause and a consequence of the housing deficit.
4. Governance Failures. Corruption, bureaucratic complexity, 
and institutional incapacity undermine housing delivery across 
the continent. In Kenya, researchers have documented how 
officials create administrative obstacles specifically to extract 
payments from developers. In many countries, obtaining a 
construction permit takes months or years and costs a multiple of 
the regional average. Government housing programmes, when 
they do deliver, often suffer from poor targeting, political 
patronage, and quality failures. Governance reform is not a 
sufficient condition for solving the housing crisis, but it is a 
necessary one.
5. Construction Cost Pressures. The cost of conventional 
construction in Africa is high relative to incomes. Imported 
materials — cement, steel, glass — carry transport costs that 
inflate prices. Local supply chains for construction materials are 
underdeveloped. The reliance on concrete frame and block 
construction, which requires significant quantities of imported 
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Portland cement, makes the default building method one of the 
most expensive per unit of habitable space. Alternative materials 
and methods that use locally available resources are needed but 
face regulatory barriers and cultural resistance in many markets.
6. The Sheer Speed of Urbanisation. Africa is not 
urbanising gradually. It is urbanising at a pace that overwhelms 
every institutional response. By the time a housing programme is 
designed, approved, funded, and begins construction, the 
population it was designed to serve has already grown by a 
significant fraction. The speed of the challenge demands 
construction methods that can match it — methods that can 
deliver housing in weeks and months rather than years, that can 
scale without proportional increases in skilled labour, and that 
can be deployed in contexts where the supporting infrastructure 
may not yet exist.
*   *   *
The Genius of Self-Build — And Its Limits
It is essential, when discussing African housing, not to patronise 
the people who have built the cities that exist. The informal 
settlements of Lagos, Nairobi, Accra, and Dar es Salaam are not 
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failures of their residents. They are extraordinary achievements 
of human resourcefulness in the absence of institutional support.
Self-build housing — where families construct and incrementally 
improve their own homes over time, often over years or decades 
— is the dominant form of housing delivery across the continent. 
It accounts for between 60 and 90 per cent of new housing in 
most African cities. It is responsive to the actual income and 
circumstances of households. It creates local employment. It uses 
locally available materials. It allows families to invest gradually as 
their resources permit. A corrugated iron room that becomes, 
room by room, year by year, a brick house with plumbing and 
electricity is a legitimate and effective form of housing 
production.
But self-build has inherent limits. Without secure tenure, the 
investment is always at risk. Without access to finance, 
improvement is painfully slow. Without building codes and 
technical guidance, structural quality varies dramatically. 
Without infrastructure provision, even a well-built home lacks 
the services that make it habitable. And self-build, by definition, 
cannot operate at the speed or scale that Africa’s urbanisation 
demands.
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The challenge is not to replace self-build but to augment it — to 
provide the land security, financial instruments, technical 
support, and infrastructure that allow self-build to function as a 
genuine housing delivery system rather than a survival 
mechanism. And to complement it with manufactured and 
prefabricated solutions that can deliver complete, serviced 
housing at the volume and pace the continent requires.
*   *   *
Modern Construction for African Contexts
When practitioners in the UK or Scandinavia discuss modern 
methods of construction, they typically mean volumetric modular 
buildings manufactured in high-tech factories and transported by 
lorry to prepared sites. That model has a role in Africa — 
particularly for institutional housing, student accommodation, 
healthcare facilities, and worker camps — but it is not the 
primary opportunity.
The primary opportunity in Africa lies in construction methods 
that sit between traditional self-build and full factory production. 
These are methods that reduce cost, improve quality, increase 
speed, and use locally available materials and labour, while being 
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appropriate to the economic and logistical realities of the 
continent.
Compressed Earth Blocks (CEBs) offer one of the most 
promising pathways. Earth is the most abundant building 
material on the planet. Compressed earth block technology uses 
locally sourced soil, stabilised with a small percentage of cement, 
compressed in manual or motorised presses to produce blocks 
that are stronger, more dimensionally consistent, and more 
thermally effective than traditional mud bricks. CEB production 
can be set up locally at low capital cost, creates employment in 
the community, dramatically reduces the need for imported 
materials, and produces buildings with excellent thermal mass 
for hot climates. The technology is proven and well-documented, 
but remains underused due to regulatory frameworks that favour 
conventional concrete block and cultural perceptions that 
associate earth construction with poverty rather than innovation.
Prefabricated Panel Systems designed for African contexts 
can deliver walls, floors, and roof elements that are manufactured 
in regional workshops and assembled on site by semi-skilled 
workers. Companies like Karmod and Afripanel have 
demonstrated that prefabricated modular buildings can be 
delivered at up to 30 per cent lower cost than traditional 
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construction and constructed up to six times faster. Afripanel’s 
buildings are designed for Africa’s diverse climates, built with 
fire-retardant materials certified by Agrément South Africa, and 
require minimal maintenance. The challenge is not the 
technology. It is creating the demand pipeline and financing 
mechanisms to scale it.
Container and Modular Housing has a specific role in 
emergency housing, worker accommodation, and institutional 
buildings. Across the continent, companies are delivering 
modular worker camps, clinics, schools, and temporary housing 
using container-based systems. For permanent residential 
housing, container conversion has significant limitations — 
thermal performance in hot climates, internal dimensions, and 
cultural acceptability all require careful consideration. But for 
rapid deployment in crisis contexts, the model works.
Incremental Housing Systems represent perhaps the most 
culturally and economically appropriate innovation. These are 
construction systems designed to be built in stages — a 
structurally complete core unit that provides a safe, serviced 
home from day one, with pre-designed expansion points that 
allow the household to add rooms, improve finishes, and upgrade 
services over time as their income permits. The Holcim 
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Foundation has recognised incremental housing as a model for 
global equity. The Sustainable Incremental Construction Unit 
prototype in Addis Ababa, built from prefabricated concrete and 
lightweight timber frames, was constructed in ten days and 
demonstrates that incremental does not mean informal.
3D-Printed Housing has generated enormous media attention 
in the African context, with pilot projects in several countries. 
The technology’s promise — reducing labour requirements, using 
locally available materials, and delivering structural shells in days 
— is compelling. However, the current state of the technology 
limits it to single-storey structures, requires significant upfront 
capital for the printers, and raises questions about maintenance 
and scalability. It is a technology to watch rather than a 
technology to rely upon. Within a decade, it may have a 
significant role. Today, it supplements rather than replaces the 
proven methods described above.
M2 Emmedue shotcrete or precast EPS core steel reinforced 
concrete systems that can be applied to any region only 
dependant, like many other systems, on reliable cement, eps 
beads and galvanised steel wire, along with specialised 
manufacturing, but at the same time reducing steel and concrete 
content by as much as 50% is a proven method.  Already 
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deployed into Africa, it is earthquake, storm and fire proof as well 
as offering insulation into the very fabric of the construction 
process and at variable levels.  There are similar EPS and 
concrete systems available with each having its own unique 
abilities, but Emmedue invented this process 45 years ago and 
remain the market leaders.
*   *   *
The Leapfrog Precedent
There is a precedent for Africa bypassing conventional 
development pathways to adopt technologies that are better 
suited to its circumstances. It happened with 
telecommunications.
In the early 2000s, Africa had virtually no fixed-line telephone 
infrastructure. Rather than building the networks that had taken 
Europe and North America a century to develop, the continent 
leapfrogged directly to mobile telephony. Today, Africa has over a 
billion mobile phone subscriptions. Mobile banking, through 
platforms like M-Pesa in Kenya, has brought financial services to 
hundreds of millions of people who never had a bank account. 
The fixed-line infrastructure that was never built was never 
needed.
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The parallel with construction is not exact, but the principle is 
relevant. Africa does not need to replicate the construction 
pathways of Europe — the decades-long development of heavy 
manufacturing capacity, the massive capital investment in 
centralised factories, the establishment of complex supply chains 
for imported materials. Instead, it has the opportunity to develop 
distributed, locally appropriate manufacturing capacity using 
materials that are available on the continent, combined with 
digital design tools that are already accessible via mobile devices, 
and financial instruments that match the realities of informal-
sector incomes.
The mobile phone revolution succeeded because the technology 
was appropriate to the context, the business model matched the 
customer’s ability to pay (prepaid credit rather than monthly 
contracts), and the infrastructure requirement was distributed 
rather than centralised (cell towers rather than cable networks). 
A housing construction revolution in Africa will succeed for 
similar reasons: appropriate technology, matching financial 
instruments, and distributed manufacturing rather than 
centralised production.
*   *   *
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Financing African Housing: Beyond the Mortgage
The conventional mortgage — a large loan secured against 
property, repaid over twenty or thirty years — is the foundation 
of housing finance in the developed world. It is almost entirely 
irrelevant to the majority of Africans.
Only a tiny fraction of Africa’s population can access a mortgage. 
The reasons are structural: informal employment means no 
payslips, no tax records, and no formal proof of income. Land 
without clear title cannot serve as collateral. Interest rates in 
many African countries are prohibitively high. The banking 
system is simply not designed for the way most Africans earn and 
save.
The financial innovations that will close Africa’s housing gap 
must therefore look fundamentally different from the mortgage-
based systems of Europe and North America. Housing 
Microfinance — smaller loans of hundreds or thousands of 
dollars rather than tens of thousands, repaid over shorter 
periods, secured against the incremental improvement of the 
home rather than against the land title — has shown that it is 
possible to lend to informal-sector workers for housing purposes. 
The Tanzania model launched in early 2026, creating products 
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specifically for informal-sector households, represents exactly the 
kind of innovation that needs to be scaled continent-wide.
Savings groups and cooperatives, community land trusts, pay-as-
you-build programmes, and mobile-money-based housing 
savings products all have roles to play. The 1.4 trillion dollar 
financing gap identified by the IFC will not be closed by a single 
instrument. It will be closed by an ecosystem of financial tools, 
matched to the diverse income profiles and employment patterns 
of Africa’s population.
International development finance — from the World Bank, the 
African Development Bank, the IFC, bilateral aid agencies, and 
social impact investors — has a critical catalytic role. Not as the 
primary funder of individual homes, but as the provider of 
patient capital for infrastructure, manufacturing capacity, and 
the institutional frameworks that enable private and community 
investment to flow.
*   *   *
What Must Change
Africa’s housing crisis will not be solved by any single 
intervention. It requires simultaneous action on multiple fronts.
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Land reform must create secure, transparent, and enforceable 
tenure systems that allow the majority — not just the wealthy — 
to own, build on, and invest in land. Without this, no 
construction method and no financial instrument will achieve 
scale.
Building codes must be reformed to recognise and support 
alternative construction methods — compressed earth blocks, 
prefabricated panels, incremental systems — rather than 
defaulting to imported concrete-and-steel standards designed for 
different economic contexts.
Manufacturing capacity must be developed at regional and 
local levels, not imported from Europe or Asia. Local CEB 
production, regional panel manufacturing workshops, and 
training programmes that equip communities with the skills to 
build with modern methods are all necessary. Technology 
transfer partnerships, where established international 
manufacturers partner with African entrepreneurs to develop 
locally appropriate production, offer a viable pathway.
Infrastructure must be provided in advance of or alongside 
housing development, not retroactively. Serviced land — land 
with roads, water, sanitation, and electricity connections — is the 
most basic and most impactful intervention a government can 
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make. Providing serviced plots with secure tenure, onto which 
families can build incrementally, is in many contexts more 
effective than building complete homes that people cannot afford.
Finance must be reinvented for the African context. Housing 
Microfinance, savings cooperatives, mobile-money-based 
products, and blended finance structures that combine public 
subsidy with private and community investment are all part of 
the answer.
Governance must become an enabler rather than an obstacle. 
Streamlined permitting, transparent land allocation, anti-
corruption enforcement, and genuine accountability to citizens 
rather than to patronage networks are essential preconditions.
*   *   *
The Greatest Opportunity
It would be easy to read this chapter as a catalogue of despair. It 
is not. It is a catalogue of opportunity.
Africa’s housing deficit is the largest in the world. Its 
urbanisation rate is the fastest. Its population is the youngest. Its 
need is the most urgent. And precisely because so little formal 
housing infrastructure exists, the continent has the greatest 
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freedom to adopt new approaches from the outset. There is no 
legacy stock of concrete panel towers to maintain. There are no 
institutional frameworks so entrenched that they resist 
innovation. There are, instead, 700 million people who will need 
homes in the next twenty-five years, an extraordinary 
entrepreneurial energy in the population, and a growing 
ecosystem of innovators — in compressed earth technology, 
prefabricated panels, housing Microfinance, digital design, and 
community-led development — who are demonstrating what is 
possible.
The question is not whether Africa can build the homes it needs. 
The materials are available. The technology exists. The workforce 
is young and growing. The question is whether governments, 
international institutions, and the private sector will create the 
conditions — secure tenure, accessible finance, reformed 
regulations, invested infrastructure — that allow the continent’s 
people to do what they have always done: build for themselves, 
but this time with the tools, the support, and the dignity they 
deserve.
In the next chapter, we turn to South and East Asia, where the 
scale of the challenge rivals Africa’s but where some of the 
world’s most ambitious government-led housing programmes 
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have demonstrated what is possible when political will meets 
manufacturing capacity.
*   *   *
Chapter Summary
The scale: 51 million unit housing deficit. $1.4 trillion financing 
gap. 700 million additional urban residents by 2050. 53.6 per 
cent of urban dwellers in slum conditions. Formal housing 
unaffordable for 85 per cent of the urban population.
The six barriers: Broken land systems, inaccessible finance, 
infrastructure deficits, governance failures, construction cost 
pressures, and the speed of urbanisation. They are interlocking 
and must be addressed together.
Self-build: Accounts for 60–90 per cent of new housing. An 
extraordinary achievement of resourcefulness. Must be 
augmented with secure tenure, finance, technical support, and 
infrastructure — not replaced.
Construction methods: Compressed earth blocks, 
prefabricated panel systems, incremental housing, container-
based emergency shelter, and emerging 3D printing, M2 EPS 
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Concrete Methods must be appropriate to African economic and 
logistical realities.
The leapfrog: Africa bypassed fixed-line telephony for mobile. 
It can bypass centralised factory production for distributed, 
locally appropriate manufacturing using available materials and 
digital design tools.
Finance: The mortgage is irrelevant for the majority. Housing 
Microfinance, savings cooperatives, mobile-money products, and 
blended finance structures must replace it.
The opportunity: The youngest population, the fastest 
urbanisation, and the greatest freedom to adopt new approaches 
from the outset. The question is not capability. It is conditions.
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CHAPTER FIVE
South & East Asia
Density, Scale and Government-Led Solutions
 
BUILDING FOR THE WORLD
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Asia is where the numbers become almost incomprehensible. It is 
also where the most extraordinary government-led housing 
programmes in history have been executed, where the world’s 
most mature factory-built housing industry exists, where the 
largest modular construction market operates, and where the 
sharpest contrasts between success and failure are visible within 
a single continent.
Asia-Pacific dominates the global modular construction market 
with a 45 per cent share, valued at approximately 43 billion US 
dollars in 2025. Japan’s prefabricated housing industry has been 
delivering factory-built homes at scale for over half a century. 
Singapore’s public housing programme, as described in Chapter 
2, has housed 80 per cent of the resident population. Hong Kong 
is deploying Modular Integrated Construction at a pace that has 
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no equivalent anywhere in the world. China’s factory capacity for 
housing manufacturing dwarfs every other country combined. 
India is running the largest affordable housing subsidy 
programme on the planet.
And yet, across the region, hundreds of millions of people still 
live in slums, informal settlements, and housing so inadequate 
that it fails every criterion of the universal definition proposed in 
this book. Asia is a continent of extremes — of extraordinary 
achievement and extraordinary need existing side by side, 
sometimes within the same city. This chapter examines both.
*   *   *
Japan: The World’s Most Mature Factory-Built Housing 
Industry
If any country demonstrates what is possible when a society fully 
embraces manufactured housing, it is Japan.
Japan’s prefabricated housing industry dates back to the post-
war reconstruction period and has since evolved into the most 
technically advanced and consumer-accepted factory-built 
housing sector in the world. Companies like Sekisui House, 
Daiwa House, Misawa Homes, and PanaHome have been 
producing factory-manufactured homes for decades. Sekisui 
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House alone builds approximately 50,000 homes per year, 
operating seven or eight manufacturing facilities with around 4.4 
million square feet of production capacity, delivering both steel 
and timber systems with extraordinary levels of customisation 
and quality.
What sets Japan apart is not just the technology but the cultural 
acceptance. In most countries, ‘prefabricated’ carries 
connotations of cheapness and impermanence. In Japan, factory-
built homes are marketed as premium products. They are 
earthquake-resistant, energy-efficient, precisely engineered, and 
delivered with a level of quality control that site-built 
construction cannot match. Japanese consumers actively choose 
factory-built homes for their reliability, not despite their method 
of manufacture but because of it.
Japan’s experience took decades to develop. The manufacturing 
processes, the supply chains, the regulatory frameworks, the 
consumer trust — all were built incrementally over half a century. 
This is important context for countries that expect modular 
construction to achieve scale overnight. It will not. But Japan 
demonstrates unequivocally that factory-built housing can be the 
mainstream, not the alternative, and that quality and 


99 of 401



A world without enough homes


Andrew J Bannister

customisation are not sacrificed by manufacturing — they are 
enhanced by it.
Japan’s market also demonstrates the importance of the 
domestic context. Monthly housing starts showed a 1.8 per cent 
decline in late 2024, reflecting Japan’s demographic contraction. 
The country’s population is shrinking, and total housing demand 
is falling. Japanese manufacturers are increasingly looking to 
export their expertise and technology internationally, creating 
opportunities for knowledge transfer partnerships with countries 
where demand is surging.
*   *   *
Singapore: The Gold Standard
Singapore’s Housing Development Board programme has been 
discussed at length in Chapter 2, and for good reason. It is the 
most successful mass social housing programme in history. But it 
warrants further examination here in the context of what it 
teaches the rest of Asia.
When Singapore gained independence in 1965, three out of four 
residents lived in squatter settlements. Within three years, the 
HDB had built over 31,000 flats. By the mid-1980s, over 80 per 
cent of the population was housed in HDB estates. Today, close to 
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80 per cent of the resident population lives in public housing, 
and nine out of ten of them own their homes. The median house 
price to income ratio for new HDB flats can be as low as 1.9 for 
lower-income households, compared with 5.7 in New York and 
8.5 in London. Satisfaction rates consistently exceed 90 per cent.
Singapore’s model rests on several pillars that other countries 
can study, if not directly replicate. First, the state owns the vast 
majority of land, eliminating the land speculation that inflates 
housing costs elsewhere. Second, the compulsory savings 
scheme, the Central Provident Fund, provides a mechanism 
through which citizens finance their home purchase using pre-
committed savings, reducing the need for conventional 
mortgages. Third, the government has maintained unwavering 
political commitment to housing as a core function of the state 
for over sixty years. Fourth, the HDB estates are designed not just 
as housing but as communities, with transport, schools, 
healthcare, commerce, and community spaces integrated from 
the outset. Fifth, the Ethnic Integration Policy prevents social 
segregation by mandating a mix of ethnic groups within each 
housing block.
The limitations of the model are real. The 99-year leasehold 
structure raises questions about what happens as leases 
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depreciate. The system excludes migrant workers, who make up 
approximately a quarter of the population. Rising resale prices 
have created affordability pressures for younger citizens. And 
Singapore is a city-state of fewer than 6 million people with a 
highly centralised government — a context that cannot be 
transplanted to a country of 1.4 billion like India or a federal 
system like Indonesia.
Nonetheless, Singapore demonstrates three principles that are 
universally applicable: government commitment to housing as 
infrastructure, not charity; the integration of housing with 
community services and transport; and the use of mandatory 
savings mechanisms to make homeownership affordable without 
relying solely on market-rate lending.
*   *   *
Hong Kong: Modular Integrated Construction at Scale
If Singapore demonstrates what long-term political commitment 
to housing can achieve, Hong Kong demonstrates what modern 
construction technology can deliver when applied at speed and 
scale.
Facing a severe housing shortage, with some of the highest 
property prices in the world and extensive public housing waiting 
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lists, the Hong Kong government adopted Modular Integrated 
Construction as a strategic approach to accelerating housing 
delivery. MiC involves the off-site manufacture of complete 
volumetric building modules — finished with architectural 
elements, building services, and sometimes furniture — in 
factories, primarily located in mainland China’s Greater Bay 
Area, before being transported to Hong Kong for installation.
The results have been remarkable. The government introduced 
two public housing programmes using MiC: the Transitional 
Housing Scheme, targeted at 20,000 units, and the Light Public 
Housing Scheme of 30,000 units. Together, these programmes 
aim to increase public housing production by approximately 50 
per cent over five years. More than 80 MiC projects are currently 
underway, with a minimum of 200,000 MiC units planned. At 
least 50 per cent of future projects must adopt the MiC approach.
The University of Hong Kong found that MiC construction 
shortens timelines by approximately 30 to 50 per cent compared 
with traditional methods, increases on-site productivity by 100 to 
400 per cent, and reduces construction costs by at least 10 per 
cent. The Nam Cheong 220 project, Hong Kong’s first 
transitional housing scheme using MiC, went from assembly start 
to resident intake in less than a year. When the temporary site 
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was needed for other purposes, the modules were dismantled, 
inspected, and relocated to a new site in Tai Po for reassembly 
and reuse — demonstrating the circular economy potential of 
modular construction.
Hong Kong’s approach offers several lessons. First, the 
government used its procurement power to create guaranteed 
demand, giving manufacturers the pipeline certainty needed to 
invest. Second, the cross-border manufacturing model, with 
modules built in mainland China and installed in Hong Kong, 
demonstrates that production and deployment need not be in the 
same jurisdiction. Third, the deconstruction and relocation of 
Nam Cheong 220 proves that MiC modules can be designed for 
multiple lifecycles — a powerful answer to critics who question 
the longevity of modular construction. Fourth, the government 
created institutional support through the Construction Industry 
Council’s MiC Resource Centre, training programmes, pre-
acceptance frameworks, and financial incentives including gross 
floor area concessions for MiC buildings.
*   *   *
 
 


104 of 401



A world without enough homes


Andrew J Bannister

China: The Factory of the World
China’s housing story over the past three decades is one of 
superlatives. In the last thirty years, over 300 million people 
moved from rural regions to urbanised areas, compressing into a 
few decades what Western countries achieved over a century. 
Between 2011 and 2015, the government built an estimated 42 
million units of subsidised housing — the largest single housing 
programme in human history.
China’s modular construction market was valued at 
approximately 19 billion US dollars in 2026, making it the largest 
national market in the region. The country’s manufacturing 
capacity for housing modules is unmatched anywhere in the 
world. Factories in the Greater Bay Area supply not only China’s 
domestic market but also Hong Kong’s MiC programme and are 
increasingly looking at export opportunities across South-East 
Asia, Africa, and the Middle East.
However, China’s housing sector also provides a cautionary tale. 
The property crisis that began in 2020 exposed the fragility of a 
system that had relied heavily on speculative development and 
debt-fuelled growth. Major developers defaulted. Construction 
stalled on millions of pre-sold apartments. Consumer confidence 
collapsed. The crisis demonstrated that building at scale is not 
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sufficient if the underlying economic model is unsustainable. 
Housing delivery must be anchored in real demand, sound 
financing, and regulatory oversight — not in speculation.
China’s manufacturing expertise, however, is a global asset. The 
capacity to produce high-quality building modules at scale and at 
competitive cost exists. The question is how that capacity can be 
redirected from a troubled domestic market towards the 
international affordable housing market, where demand is 
virtually unlimited. Technology transfer partnerships between 
Chinese manufacturers and African or South-East Asian housing 
programmes represent one of the most significant untapped 
opportunities in global housing delivery.
*   *   *
India: The Scale of the Challenge
India’s housing challenge is defined by numbers that are almost 
impossible to grasp. The country’s urban population grew by 
nearly 8 per cent in 2025 alone, as employment concentrated in a 
handful of metropolitan areas. The housing shortfall stands at an 
estimated 10 million affordable homes, a figure that analysts 
believe could triple by 2030. House prices in many cities have 
more than doubled in the past decade, far outpacing stagnating 
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wages. Policy incentives have historically favoured luxury 
construction, pushing entry-level buyers out of the market 
entirely.
The government’s Pradhan Mantri Awas Yojana programme, 
launched in 2015 with the goal of housing for all, has delivered 
over 10 million homes through four components: in-situ slum 
redevelopment, a credit-linked subsidy scheme, affordable 
housing in partnership with private developers, and beneficiary-
led construction. The programme represents genuine ambition 
and meaningful achievement. Yet the deficit persists because 
urbanisation generates new demand faster than any programme 
can satisfy it.
India’s modular construction market was valued at 
approximately 8.3 billion US dollars in 2026, making it one of the 
largest in the region. The government has identified 
industrialised construction as a strategic priority. India’s 
workforce is young and growing, and the construction sector is a 
massive employer. The challenge is not manufacturing capacity 
in the abstract but adapting modular and prefabricated methods 
to Indian conditions: the diversity of climatic zones, the varying 
quality of transport infrastructure, the complexity of the 
regulatory environment across different states, and the need for 
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solutions that work at the very bottom of the income pyramid, 
not just the middle.
The Dharavi Redevelopment Project in Mumbai, one of Asia’s 
largest mass housing initiatives, illustrates both the opportunity 
and the difficulty. Dharavi is home to nearly a million people in 
conditions of extreme density. Redevelopment plans have been 
debated for decades, complicated by questions of land rights, 
community displacement, and the economic ecosystem that has 
grown up within the settlement. Any solution must deliver 
housing that the existing residents can actually afford and live in, 
connected to employment and services, and built at a pace that 
does not leave communities in limbo for years.
*   *   *
South-East Asia: Typhoons, Density, and the Coming 
Wave
The nations of South-East Asia face their own distinct challenges, 
shaped by geography, climate, and the pace of urban growth.
The Philippines has an official housing backlog of 6.5 million 
units, with projections suggesting this will climb to 22 million by 
2040. The country faces approximately twenty typhoons every 
year and dozens of earthquakes, meaning that the housing stock 
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is under constant threat of destruction. Any construction method 
used in the Philippines must be typhoon-resistant and seismically 
sound. Lightweight steel framing and panelised systems, 
designed for high wind loads and seismic movement, have clear 
advantages over traditional concrete block in this context.
Indonesia, facing a housing backlog of 12.7 million units, 
announced in late 2024 that modular housing would be central to 
its three-million-home programme under President Prabowo 
Subianto’s administration. The initiative aims to reduce 
construction timelines and costs by adopting prefabricated 
methods, reflecting the broader regional trend. Indonesia’s 
archipelagic geography presents unique logistical challenges — 
transporting modules between islands requires maritime logistics 
that are fundamentally different from road-based European or 
Chinese supply chains.
Vietnam has experienced explosive urbanisation, with Ho Chi 
Minh City and Hanoi expanding at extraordinary speed. The 
country’s construction sector is growing rapidly, and there is 
increasing interest in prefabricated and modular methods, 
particularly for commercial and industrial buildings. Residential 
adoption is at an earlier stage but is expected to accelerate as 
labour costs rise and quality expectations increase.
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Bangladesh, as discussed in Chapter 1, faces a compound crisis of 
poverty, urbanisation, and climate vulnerability. Half a million 
people migrate into Dhaka every year. The country is one of the 
most vulnerable to climate change, with flooding, cyclones, and 
sea-level rise threatening existing housing stock. Climate-
resilient construction — elevated structures, flood-resistant 
materials, rapid-assembly emergency housing — is not optional 
in Bangladesh. It is existential.
*   *   *
 
What Asia Teaches the World
Asia’s housing landscape offers five lessons of global significance.
First, government commitment is the precondition for 
scale. Singapore, Hong Kong, and China all demonstrate that 
housing delivery at the volume required to address a genuine 
crisis requires government leadership — not just in funding but 
in land provision, procurement, regulatory reform, and sustained 
political commitment over decades. The market alone will not 
solve a housing crisis. It will build for those who can pay. 
Government creates the conditions under which housing reaches 
those who cannot.
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Second, manufacturing maturity takes time. Japan’s 
factory-built housing industry took fifty years to reach its current 
level of sophistication and consumer acceptance. Countries 
entering the modular construction space for the first time should 
expect a trajectory of development, not instant transformation. 
But that trajectory can be accelerated by learning from Japan’s 
experience rather than repeating its early experiments.
Third, the circular economy is real, not theoretical. Hong 
Kong’s deconstruction and relocation of MiC housing proves that 
modular buildings can be designed for multiple lifecycles. In a 
world facing both a housing crisis and a resource crisis, the 
ability to disassemble, relocate, and reassemble housing modules 
is a fundamental advantage that no traditional construction 
method can match.
Fourth, speculative development is not housing 
delivery. China’s property crisis is the most dramatic 
illustration, but the same dynamic exists across the region. 
Building housing for investment rather than for habitation 
inflates prices, misallocates resources, and creates systemic risk. 
Housing policy must prioritise homes for people, not assets for 
speculators. Singapore’s anti-speculation rules — restricting 
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households to one HDB flat and imposing a minimum occupation 
period before resale — demonstrate how this can be achieved.
Fifth, climate resilience must be designed in from the 
start. The Philippines, Bangladesh, and coastal cities across the 
region face climate threats that will only intensify. Housing that 
is not designed for typhoons, flooding, earthquakes, and extreme 
heat is not adequate housing. Modern construction methods, 
with their precision engineering and capacity for standardised 
structural performance, are better positioned to deliver climate 
resilience than traditional site-built methods, where quality is 
inherently variable.
 
Asia at a Glance
	Country
	Housing 
Context
	MMC 
Status
	Market 
Value
	Key Lesson

	Japan
	Mature 
market, 
shrinking 
population, 
export 
potential
	50+ years of 
factory-built 
housing
	$5.9bn 
(2026)
	Manufacturing 
maturity takes 
decades but 
delivers 
excellence

	Singapore
	80% in 
public 
housing, 
90%+ 
ownership
	Government-
led, 
integrated 
communities
	N/A (HDB 
model)
	Political 
commitment + 
land ownership + 
mandatory 
savings = 
housing for all
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Asia demonstrates the full spectrum of what is possible in 
housing delivery. At one end, Singapore and Japan show that 
government commitment combined with manufacturing 
excellence can house an entire population with dignity and 
quality. At the other, India, the Philippines, and Bangladesh show 
	Hong Kong
	Severe 
shortage, 
world’s 
highest 
prices
	80+ MiC 
projects, 
200,000+ 
units planned
	Part of 
China 
market
	MiC at scale with 
deconstruction/
reuse proving 
circular economy

	China
	42m 
subsidised 
units built 
2011–15, 
property 
crisis since 
2020
	World’s 
largest 
manufacturin
g capacity
	$19.1bn 
(2026)
	Manufacturing 
capacity is a 
global asset; 
speculation is not 
housing delivery

	India
	10m home 
deficit, 
PMAY 
delivered 
10m+
	Growing 
rapidly, 
$8.3bn 
market
	$8.3bn 
(2026)
	Scale requires 
adaptation to 
diverse climates, 
states, and 
income levels

	Philippines
	6.5m 
backlog, 20 
typhoons/
year
	Emerging, 
climate-
resilient 
methods 
critical
	Emerging
	Climate 
resilience must 
be designed in, 
not retrofitted

	Indonesia
	12.7m 
backlog, 3m-
home 
programme
	Modular 
central to 
new 
government 
programme
	Emerging
	Archipelagic 
logistics require 
maritime supply 
chain innovation
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that even with ambition and programmes, scale and speed 
remain elusive when the deficit is measured in tens of millions.
The region also demonstrates that modern construction 
technology is not a Western innovation being exported to Asia. It 
is an Asian reality, developed and refined in Japanese factories, 
deployed at scale in Hong Kong’s MiC programme, and 
manufactured at volume in Chinese production facilities. Asia is 
not learning from Europe about modular construction. In many 
respects, it is teaching.
What connects Asia’s most successful housing stories is not a 
single method or a single policy. It is the combination of 
government will, manufacturing capacity, financial mechanisms 
adapted to local conditions, and the treatment of housing as 
essential infrastructure rather than a discretionary social 
programme.
In the next chapter, we move to a region where your own 
professional experience provides a particularly direct perspective: 
the Middle East and North Africa.
*   *   *
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Chapter Summary
Market dominance: Asia-Pacific holds 45 per cent of the 
global modular construction market, valued at $43 billion in 
2025. Japan ($5.9bn), China ($19.1bn), and India ($8.3bn) are 
the largest national markets.
Japan: 50+ years of factory-built housing at scale. Consumer 
acceptance is the norm. Sekisui House builds 50,000 homes per 
year. The lesson: manufacturing maturity takes decades but 
delivers premium results.
Singapore: 80 per cent of residents in public housing, 90 per 
cent homeownership. The gold standard for government-led 
housing as infrastructure, not charity.
Hong Kong: 80+ MiC projects, 200,000+ units planned, 30–50 
per cent faster construction, 100–400 per cent productivity 
gains, and proof of deconstruction and reuse.
China: The world’s largest manufacturing capacity. 42 million 
subsidised units built 2011–2015. The property crisis warns 
against speculative development masquerading as housing 
delivery.
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India: 10 million home deficit, PMAY has delivered 10 million+ 
homes. The modular market is growing fast but must adapt to 
India’s diversity of climates, states, and income levels.
South-East Asia: Philippines (6.5m backlog, typhoon resilience 
essential), Indonesia (12.7m backlog, modular central to new 
programme), Bangladesh (climate-existential housing need).
Five lessons: Government commitment is the precondition. 
Manufacturing maturity takes time. The circular economy is 
proven. Speculation is not housing delivery. Climate resilience 
must be designed in from the start.
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CHAPTER SIX
The Middle East & North Africa : Rapid Growth, Migrant 
Labour and Extreme Climate
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
This is a region I know personally. I have lived and worked in 
Dubai for 20 years. I have walked construction sites where 
temperatures exceeded fifty degrees Celsius and watched 
buildings rise from desert sand at a speed that would be 
unimaginable in Europe. I have seen what wealth and ambition 
can achieve when they are directed at construction — the soaring 
towers, the sculpted islands, the air-conditioned cities built in a 
generation.
The Middle East and North Africa region is a land of 
contradictions when it comes to housing. The Gulf States have 
the financial resources to house their populations, and they are 
deploying those resources at extraordinary scale through 
programmes like Saudi Arabia’s Vision 2030. 
North Africa faces rapid urbanisation with insufficient formal 
housing. Post-conflict zones in Syria, Iraq, and Yemen present 
humanitarian housing challenges of a completely different order. 
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And the climate — extreme heat, water scarcity, and increasingly 
erratic weather — imposes design and construction constraints 
that most of the world’s housing literature simply ignores.
This chapter examines the full spectrum of housing challenges 
across the MENA region, from the gleaming mega-projects of the 
Gulf to the informal settlements of Cairo, from the reconstruction 
needs of war-torn nations to the fundamental question of how 
you build homes that are liveable when the outside temperature 
regularly exceeds what the human body can tolerate.
*   *   *
The Gulf States: Building at the Speed of Ambition
The Gulf Cooperation Council states — Saudi Arabia, the UAE, 
Qatar, Kuwait, Bahrain, and Oman — have undertaken some of 
the most ambitious construction programmes in human history. 
Saudi Arabia alone is projecting construction output of 
approximately 181 billion US dollars by 2028, with residential 
development accounting for around 31 per cent of that figure. 
The scale is staggering. Entire cities are being planned and built 
from scratch. NEOM. The Red Sea Project. New Murabba in 
Riyadh, with its 400-metre-tall Mukaab structure. ROSHN’s 
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Sedra community delivering thousands of modern homes 
inspired by traditional Najdi architecture.
Saudi Arabia’s Vision 2030 Housing Programme represents the 
most comprehensive government-led housing transformation 
currently underway in the MENA region. The programme aims to 
increase homeownership among Saudi nationals through a 
combination of supply-side and demand-side interventions: 
increasing housing supply, diversifying financing solutions, 
enabling private-sector participation, and transitioning the 
government’s role from direct provider to enabler. Real estate 
loans in Saudi Arabia hit a record 922 billion riyals — 
approximately 246 billion US dollars — in the first quarter of 
2025, with commercial real estate lending growing by 27.5 per 
cent. Mortgage scaling has increased by 90 per cent under the 
programme.
The UAE has built its global reputation on construction speed 
and architectural ambition. Dubai’s transformation from a 
modest trading port to a global city within a single generation is 
one of the most remarkable urban development stories of the 
modern era. The construction methods used in the Gulf — 
including extensive prefabrication, modular bathroom and 
kitchen pods, precast concrete systems, and increasingly steel-
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framed modular construction — have been driven by the sheer 
volume and pace of development rather than by any particular 
policy mandate. When you are building entire districts 
simultaneously, conventional site-based construction simply 
cannot keep pace.
Qatar’s construction boom, accelerated by the 2022 FIFA World 
Cup, delivered stadiums, hotels, and transport infrastructure at 
extraordinary speed. Bahrain’s 30 billion dollar Strategic Projects 
Plan aims to increase the country’s total land area by more than 
60 per cent. Oman and Kuwait are pursuing their own 
diversification and housing programmes, though at a smaller 
scale.
*   *   *
The People Who Build the Cities: Migrant Worker 
Housing
The Gulf States depend overwhelmingly on migrant labour for 
construction. In the UAE, foreign nationals make up 
approximately 88 per cent of the total population. In Qatar, the 
figure is over 85 per cent. In Saudi Arabia, migrant workers 
constitute a significant share of the workforce, particularly in 
construction and services. These are the people who physically 
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build the towers, the highways, the metro systems, and the 
housing developments. They pour the concrete, install the 
cladding, lay the services, and finish the interiors. Without them, 
not a single major project in the Gulf would be completed.
The housing provided to these workers has improved 
significantly in recent years, reforms to the Kafala sponsorship 
system, and the reputational sensitivity of governments that are 
actively marketing themselves to global businesses and tourists. 
Qatar’s World Cup preparations, in particular, prompted 
substantial investment in worker welfare standards and 
accommodation. Saudi Arabia’s labour reforms have introduced 
protections that did not previously exist. The UAE has 
implemented welfare standards, heat-work regulations, and 
accommodation requirements.
And yet, the gap between the housing provided to nationals and 
that provided to migrant workers remains one of the most visible 
inequalities in the region. While Saudi nationals access 
subsidised housing through the Sakani programme, while 
Emirati citizens receive land grants and government-financed 
homes, the workers who build those homes often live in shared 
dormitory accommodation, although I should add that much of 
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this is due to it being temporary accommodation and almost 
entirely men ( construction industry ) .
Therefore one of the challenges is to devise a suitable social 
housing system to accommodate for Construction , Retail, 
Hospitality and Service industry “temporary” accomodation that 
increases standards and serves to improve the long term goals for 
the nation. 
Modern construction methods offer a direct pathway to 
improving worker accommodation at scale. Modular dormitory 
buildings, manufactured off-site and installed rapidly, can deliver 
comfortable, climate-controlled, properly serviced living quarters 
far more efficiently than traditional construction. 
I believe that rethinking the housing methodology to create 
housing for the lower paid in creating a community of mixed 
people base, would greatly enhance the quality of housing and 
more importantly, create a social community standard for the 
present and future..  Nothing stays the same forever, and 
demands and expectations will change… MMC and Modular have 
the methods to make a vast change, but first we need the will and 
creativity to make this happen.
*   *   *
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Saudi Arabia’s Vision 2030: A Case Study in Ambition
Saudi Arabia’s housing transformation deserves closer 
examination because it illustrates both the potential and the 
challenges of a government-led housing programme at massive 
scale.
The Housing Programme, one of thirteen Vision Realisation 
Programmes, was launched in 2018 with a phased roadmap. The 
first phase focused on reorganising the governance of the housing 
sector, reforming delivery mechanisms, and restructuring the 
financial architecture of the residential housing market. The 
second phase, running from 2021 to 2025, aimed to sustain 
progress, address market challenges, and mature the housing 
ecosystem. A third phase extends beyond 2025.
The programme has achieved measurable results. 
Homeownership among Saudi nationals has increased. Mortgage 
availability has expanded dramatically. The Sakani housing 
programme has provided ownership support to millions. Major 
developments like ROSHN, which is delivering entire integrated 
communities, represent a new standard of residential 
development in the Kingdom.
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But challenges persist. Housing rent inflation stood at 7.6 per 
cent as of mid-2025, with villa prices rising by 7.1 per cent. The 
government has responded with price caps on residential plots 
and a new Real Estate Ownership and Investment Law enacted in 
July 2025 to allow greater foreign property ownership, boosting 
investment but also potentially inflating demand further. The 
private sector has shown a tendency to build for the upper middle 
classes and wealthy elites rather than the affordable end of the 
market — a pattern seen in every country examined in this book. 
The government has explicitly acknowledged this gap, noting that 
the private sector has ‘veered away from the affordable housing 
market.’
Saudi Arabia’s programme holds global lessons. First, the 
transition from government as direct provider to government as 
enabler is a delicate one. If the enabling framework does not 
include strong affordability mandates, the market will default to 
serving the most profitable segments. Second, the pace of reform 
has been extraordinary, but housing markets are slow-moving 
systems. The gap between policy ambition and on-the-ground 
delivery takes years to close. Third, the scale of investment — 181 
billion dollars in construction output projected by 2028 — creates 
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opportunities for modern construction methods that few other 
markets can match.
*   *   *
North Africa: Urbanisation, Informality, and the Limits 
of Desert Cities
North Africa’s housing challenges are fundamentally different 
from the Gulf’s, shaped not by wealth and ambition but by rapid 
urbanisation, limited resources, and the legacy of colonial and 
post-colonial urban planning.
Egypt, the region’s most populous country, faces a severe housing 
crisis. Between 16 and 21 million urban inhabitants live in 
informal areas, representing between 45 and 60 per cent of the 
urban population depending on the definitions used. 
Approximately 400,000 people live in slums classified as unsafe, 
and millions more live in informal settlements that, while 
structurally adequate, lack infrastructure, public spaces, and 
basic services. Informal development has been the primary mode 
of urban growth since the 1960s, driven by the failure of formal 
planning and public housing to keep pace with population growth 
and rural-to-urban migration.
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Egypt’s government has pursued an ambitious strategy of 
building new cities in the desert — most notably the New 
Administrative Capital east of Cairo. However, these new cities 
have had limited success in attracting residents from the 
established informal settlements of the Nile Delta. Formal turn-
key developments are typically only affordable to the lower 
middle class and above. Government-allocated land for 
development is often in remote desert locations, far from the 
economic opportunities that drew people to the cities in the first 
place. The informal areas, despite their shortcomings, have 
proven to create inclusive, vibrant economic environments that 
planned developments struggle to replicate.
Morocco has run the Villes Sans Bidonville programme since the 
early 2000s — literally ‘Cities Without Slums’ — which has 
achieved significant results in reducing informal settlements, 
though more recent phases have been criticised for becoming 
more authoritarian and less affordable, with low-income 
households unable to afford the construction of a house on their 
assigned resettlement plot. Morocco’s housing deficit stands at 
approximately 400,000 units, and 9.2 per cent of the urban 
population lives in slums or inadequate housing.
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Algeria, Tunisia, and Libya each face their own variations of the 
same fundamental challenge: formal housing systems that cannot 
keep pace with demand, informal development that fills the gap, 
and construction costs and financing structures that exclude the 
majority.
For North Africa, the lessons from Africa’s broader housing 
experience, discussed in Chapter 4, apply directly: secure land 
tenure, accessible finance, reformed building codes, and 
construction methods that are appropriate to the climate and 
economic context. The specific opportunity for North Africa lies 
in its proximity to European manufacturing capacity and its 
access to Mediterranean trade routes, which could enable the 
importation of prefabricated components at lower cost than Sub-
Saharan Africa, while also developing domestic manufacturing 
capacity using locally available materials including earth and 
stone.
*   *   *
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Post-Conflict Zones: Syria, Iraq, Yemen
The post-conflict housing challenge in Syria, Iraq, and Yemen 
operates on a completely different register from the rest of the 
region. Here, the question is not about affordability or market 
mechanisms. It is about reconstruction at a scale that rivals the 
post-war rebuilding of Europe.
Syria’s civil war destroyed or damaged an estimated 30 to 40 per 
cent of the country’s housing stock. Entire cities — Aleppo, 
Homs, Raqqa — were reduced to rubble. Millions of people were 
displaced internally and externally. The reconstruction need is 
measured in hundreds of billions of dollars, and the political 
conditions for large-scale rebuilding remain deeply uncertain.
Iraq’s housing deficit, compounded by decades of conflict, 
sanctions, and sectarian violence, runs into millions of units. 
Yemen, devastated by ongoing conflict, faces a humanitarian 
crisis in which housing is just one of many urgent needs 
competing for limited international resources.
In these contexts, modern prefabricated construction has a 
specific and urgent role. Emergency and transitional housing — 
rapid-deployment, modular, structurally sound shelter that can 
be erected in days rather than months — is what these 
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populations need first. Turkey’s response to the 2023 
earthquakes, which included the centrally procured deployment 
of modular container villages, demonstrated that prefabricated 
construction can deliver emergency housing at scale when there 
is political will and procurement capacity. The same approach, 
adapted to the specific conditions of each post-conflict zone, 
offers the fastest pathway from displacement to dignity.
Beyond emergency shelter, the reconstruction of these countries 
will eventually require housing at massive scale. The construction 
methods, financing mechanisms, and institutional frameworks 
discussed throughout this book all have direct relevance. But the 
political and security preconditions for housing reconstruction 
are outside the scope of a construction guide. What this book can 
say is that when the conditions for rebuilding are met, the 
construction knowledge and technology to deliver it exist.
*   *   *
Designing for Extreme Heat: The Construction 
Challenge Nobody Ignores Here
The MENA region faces a climate constraint that most 
international housing literature treats as peripheral but that 
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anyone who has worked in the Gulf knows is absolutely central: 
extreme heat.
In the summer months, temperatures in the Gulf regularly exceed 
50 degrees Celsius. In parts of North Africa and the Arabian 
Peninsula, even nighttime temperatures remain above 30 degrees 
for weeks at a time. Without effective climate management, a 
building in this region is not just uncomfortable. It is 
uninhabitable. A home without cooling in Riyadh in July is not a 
home. It is a danger to life.
This has profound implications for construction method 
selection. Traditional construction in the region — thick-walled 
masonry and concrete with small openings — evolved over 
centuries to manage heat through thermal mass. Modern 
construction must either replicate this thermal performance or 
rely on mechanical cooling, or ideally combine both. The energy 
cost of cooling is a significant component of the total cost of 
living in the region, making building envelope performance an 
affordability issue, not just a sustainability one.
Modular and prefabricated construction offers specific 
advantages in extreme heat environments. Factory production 
means that insulation, vapour barriers, and air-tightness can be 
controlled with a precision that site construction rarely achieves. 
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Sealed, factory-finished modules arrive on site with their thermal 
envelope intact, rather than being assembled piece by piece in 
conditions where adhesives may cure too quickly, sealants may 
fail, and workers’ ability to perform precision tasks is 
compromised by the heat itself. The irony is that the very climate 
that makes construction difficult is also the climate that benefits 
most from the precision of factory manufacturing.
Passive design strategies — orientation, shading, thermal mass, 
natural ventilation where temperatures permit, courtyard 
planning, and reflective surfaces — must be integrated from the 
earliest design stage, not added as afterthoughts. The traditional 
architecture of the region, from the wind towers of Dubai’s old 
quarter to the courtyard houses of Marrakech and the 
mashrabiya screens of Cairo, embodies centuries of accumulated 
knowledge about living in extreme heat. Modern construction 
methods should learn from this tradition, not ignore it.
Water scarcity adds a further dimension. Housing in the MENA 
region must be designed for minimal water consumption — in 
construction, in operation, and in the landscaping of residential 
areas. Grey water recycling, low-flow systems, and drought-
resistant landscape design are not optional extras. They are 
fundamental requirements.
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*   *   *
Turkey: The Earthquake Response and the Modular 
Precedent
Turkey occupies a unique position in the MENA region’s housing 
story. It is simultaneously a major manufacturer and exporter of 
prefabricated buildings, a country with its own significant 
affordable housing challenges, and the site of one of the most 
dramatic demonstrations of modular construction’s emergency-
response capability in recent history.
The devastating earthquakes of February 2023, which killed over 
50,000 people and displaced millions, triggered the largest 
emergency housing deployment in the region’s modern history. 
The government centrally procured modular container villages, 
providing shelter for tens of thousands of displaced families 
within weeks. Turkish companies like Karmod, with decades of 
experience in prefabricated construction for Middle Eastern and 
African markets, were able to mobilise at a scale and speed that 
traditional construction could not have matched.
Turkey’s position as a manufacturing hub for prefabricated 
buildings serving the wider MENA region and Africa is 
strategically significant. Its factories can produce modular 
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housing, worker camps, schools, and healthcare facilities for 
export across the Mediterranean, the Gulf, and the African 
continent. The country’s experience with earthquake-resistant 
construction — a painful expertise born of repeated disaster — 
gives it credibility and technical authority in seismic design that 
is directly relevant to other earthquake-prone parts of the region.
Turkey’s social housing model, where the government’s TOKI 
housing administration has delivered millions of affordable 
homes, also demonstrates that large-scale public housing delivery 
is achievable in a middle-income economy with complex political 
dynamics. TOKI’s model — developing public land, partnering 
with private contractors, and selling homes at below-market rates 
through subsidised financing — has elements that are 
transferable to other countries in the region and beyond.
*   *   *
The MMC Opportunity in the MENA Region
The Middle East and North Africa is projected to have the fastest 
growth in prefabricated housing globally, with a compound 
annual growth rate of 7.5 per cent through 2030. Several factors 
drive this.
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The Gulf States’ mega-projects require construction at a speed 
and volume that conventional methods cannot deliver alone. 
Vision 2030’s housing targets in Saudi Arabia, the UAE’s 
continued development ambitions, and Qatar’s ongoing 
infrastructure programme all create sustained demand for 
manufactured building components.
The youth-heavy demographics of North Africa and the wider 
MENA region generate continuous demand for new housing. The 
median age in many MENA countries is under 30, and the 
formation of new households is accelerating.
Disaster recovery and post-conflict reconstruction in Turkey, 
Syria, Iraq, and Yemen demand rapid-deployment housing 
solutions that only prefabricated methods can deliver at the 
required speed.
Extreme climate conditions favour the precision and controlled 
quality of factory manufacturing over the variability of site 
construction.
The opportunity is substantial. What is needed is a strategic 
approach that connects the Gulf’s financial resources and 
construction ambition with North Africa’s affordable housing 
need and the post-conflict regions’ reconstruction requirements. 
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Manufacturing capacity already exists in Turkey and is 
developing in Saudi Arabia and the UAE. Finance is available in 
the Gulf. Demand is unlimited across the region. The missing 
element, as in every region examined in this book, is coordination 
— the frameworks, partnerships, and institutions that connect 
supply with need.
MENA at a Glance
	Sub-
Region
	Housing 
Context
	Primary 
Challenge
	MMC 
Opportunity

	Gulf States 
(Saudi, 
UAE, 
Qatar)
	Massive 
construction 
programmes, 
Vision 2030, 
high migrant 
labour 
dependency
	Affordability for 
nationals, dignity 
for migrant 
workers
	Mega-project 
pipelines 
guarantee 
volume; worker 
housing 
modernisation

	North 
Africa 
(Egypt, 
Morocco, 
Algeria)
	Rapid 
urbanisation, 
45–60% 
informal in 
Egypt, 400,000 
unit deficit in 
Morocco
	Formal housing 
unaffordable for 
majority; desert 
cities not 
attracting 
residents
	Proximity to 
European 
manufacturing; 
local earth-based 
methods

	Post-
Conflict 
(Syria, Iraq, 
Yemen)
	30–40% 
housing stock 
destroyed in 
Syria; millions 
displaced across 
region
	Reconstruction at 
scale; political/
security 
preconditions
	Emergency 
modular 
deployment; 
rapid transitional 
housing
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*   *   *
What the MENA Region Teaches the World
The Middle East and North Africa region teaches several lessons 
that resonate globally.
First, wealth is not the same as housing. The Gulf States have 
virtually unlimited financial resources, yet their housing stories 
include some of the sharpest inequalities in the world. Money can 
build towers. It does not automatically build homes for everyone 
who needs one. The intentional application of wealth to housing 
— through policy, regulation, and genuine commitment to 
inclusion — is what makes the difference.
Second, the people who build our homes deserve the same quality 
of housing they build for others. This is not a sentimental point. 
It is a construction industry imperative. Migrant worker housing 
standards in the Gulf have improved, but they must continue to 
improve, and modern prefabricated methods offer the most 
	Turkey
	TOKI 
programme, 
earthquake 
response, 
manufacturing 
hub
	Earthquake 
resilience; export 
market 
development
	Regional 
manufacturing 
leader; 
earthquake-
resistant modular 
systems
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practical pathway to delivering decent accommodation at the 
scale and speed required.
Third, extreme climate is not a secondary consideration. It is a 
primary design driver. As global temperatures rise, the lessons 
learned in building for 50-degree heat in the Gulf and the lessons 
embedded in the traditional architecture of North Africa become 
relevant to an increasing number of places worldwide. Climate-
first design is not a MENA speciality. It is a global necessity.
Fourth, post-conflict reconstruction is a housing delivery 
challenge of the highest order, and prefabricated construction is 
uniquely suited to meet it. Turkey’s earthquake response 
demonstrated what is possible. The reconstruction of Syria, Iraq, 
and Yemen, when political conditions permit, will require the 
same methods at even greater scale.
Fifth, the region’s manufacturing capacity — in Turkey, 
increasingly in Saudi Arabia and the UAE — represents a 
resource that can serve not only the MENA region but also Africa 
and South Asia. Cross-regional manufacturing partnerships, 
where Gulf finance supports Turkish production capacity serving 
African and South Asian demand, could create a housing supply 
chain of genuinely global significance.
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In the next chapter, we cross the Atlantic to examine the 
Americas — from the complex federal housing system of the 
United States to the favelas of Brazil, and from Canada’s declared 
housing emergency to the hurricane-battered islands of the 
Caribbean.
*   *   *
Chapter Summary
Gulf States: Saudi Arabia projecting $181bn construction 
output by 2028. Vision 2030 Housing Programme transforming 
homeownership. Mortgage lending at record levels. But 
affordable housing gap persists and migrant worker housing 
remains a issue where forward thinking could create something 
unique and repetitive globally for similar situations.
Migrant labour: The people who build the region’s cities 
deserve housing standards commensurate with the standards of 
the buildings they construct. Modular worker accommodation 
offers a practical, scalable solution, the Guild could help find 
those solutions.
North Africa: Egypt has 16–21 million people in informal areas. 
Morocco’s Villes Sans Bidonville programme has achieved results 
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but faces affordability criticisms. Desert new cities have struggled 
to attract residents from established informal settlements.
Post-conflict: Syria’s 30–40% housing stock destruction, Iraq’s 
deficit of millions, Yemen’s humanitarian crisis. Modular 
emergency housing is the fastest pathway from displacement to 
dignity.
Climate: Extreme heat is a primary design driver, not a 
secondary consideration. Factory manufacturing delivers the 
precision thermal performance that extreme climates demand. 
Traditional regional architecture holds knowledge that modern 
methods should incorporate.
Turkey: Manufacturing hub for the region and Africa. 
Earthquake response demonstrated modular construction’s 
emergency capability. TOKI programme proves large-scale public 
housing is achievable in a middle-income economy.
Fastest growth: MENA projected at 7.5% CAGR for 
prefabricated housing through 2030 — the fastest of any global 
region.
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CHAPTER SEVEN
The Americas : From US Public Housing to Latin 
American Favelas
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
The Americas contain the wealthiest nation in the history of the 
world and some of the most extreme housing poverty on the 
planet. They contain a country where the median age of a first-
time home buyer has risen to 40 — the highest on record — and a 
country where 25 million families live in inadequate housing. 
They contain a government that has just launched a 25-billion-
dollar housing programme and a government that is proposing to 
cut its housing department’s budget by 44 per cent. The 
Americas, more than any other region, demonstrate that housing 
outcomes are not determined by national wealth. They are 
determined by political choice.
This chapter examines the housing landscape across the Western 
Hemisphere, from the United States’ complex and politically 
contested housing system, through Canada’s declared housing 
emergency, into the favelas and social housing programmes of 
Latin America, and finally the hurricane-battered islands of the 
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Caribbean where climate resilience is not an aspiration but a 
survival imperative.
*   *   *
The United States: The Richest Country with the 
Deepest Contradictions
The United States is short between 1.5 million and 3.7 million 
homes, depending on which estimate you use. Home prices have 
risen more than 60 per cent since 2019 and are still climbing at 
approximately 4 per cent year-on-year. The median existing 
single-family home price hit a record 412,500 dollars in 2024 — a 
staggering five times the median household income, far above the 
price-to-income ratio of three that has traditionally been 
considered affordable. Existing home sales have dropped to a 
thirty-year low. A record 22.6 million renter households are cost-
burdened, spending more than 30 per cent of their income on 
housing. And between 2013 and 2023, the stock of rental units 
with rents below 1,000 dollars per month dropped by over 30 per 
cent, from 24.8 million to 17.2 million.
In January 2024, 771,480 people were counted as homeless on a 
single night — the highest number ever recorded in America, an 
increase of 33 per cent since 2020. Chronic homelessness, 
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defined as long-term or repeated homelessness, has nearly 
doubled since 2016. Older adults over 55 are the fastest-growing 
group of people experiencing homelessness, with numbers 
expected to triple between 2017 and 2030 as the cost of living 
outstrips Social Security income. Only 35 affordable and available 
rental homes exist for every 100 extremely low-income renter 
households.
The causes are structural and intertwined. Decades of chronic 
under-building since the 2008 financial crisis. Restrictive zoning 
and land-use policies that constrain supply, particularly single-
family zoning that prevents densification. Rising development 
costs. Labour shortages in construction. The financialisation of 
housing, where properties are treated as investment vehicles 
rather than homes. And, as one commentator observed, a 
construction sector where productivity has been literally falling 
for five decades while every other sector has improved. The 
comparison is damning: in 1910, somebody showed up with a 
toolbox and a hammer to build a house. In 2025, it is the same 
process.
America’s social housing system — if it can be called a system — 
is fragmented across federal, state, and local programmes. The 
Department of Housing and Urban Development oversees public 
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housing and the Section 8 Housing Choice Voucher programme. 
The Low-Income Housing Tax Credit generates more affordable 
housing than direct public construction. HUD requires more than 
40 billion dollars in deferred repairs to its existing public housing 
stock. The HOME Investment Partnerships programme supports 
around 25,000 homes nationwide with 1.25 billion dollars in 
annual funding.
And all of this is now under threat. Proposed federal budget cuts 
for fiscal year 2026 would reduce HUD funding by 44 per cent, 
eliminate the HOME programme, and transfer responsibility for 
rental assistance programmes to state and local governments that 
may lack the resources and capacity to administer them. At a 
moment when homelessness has reached record levels and 
affordability is at its worst in modern history, the federal 
government is proposing to reduce its commitment, not increase 
it.
*   *   *
 
America’s Modular Moment — And What Is Holding It 
Back
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The United States actually helped pioneer manufactured housing. 
George Romney, serving as Secretary of Housing and Urban 
Development during the Nixon administration, championed 
factory-built housing as the solution to America’s housing 
challenge. But as one historian noted, the country ‘never figured 
out the rules nor the financing to make an industry out of it,’ 
while other countries moved ahead.
Sweden now builds approximately 45 per cent of all new housing 
and over 80 per cent of single-family homes using offsite or 
factory-based methods. At the Lindbäcks factory in Sweden, one 
volumetric housing unit is produced every half hour. The 
Lindbäcks Group secured a landmark deal to deliver 300 
industrial timber apartments in Malmö. BoKlok, a joint venture 
between construction giant Skanska and IKEA, delivers homes 
with the economies of scale that come from standardisation. The 
United States, by contrast, builds approximately 3 per cent of its 
homes using factory-based methods.
The most remarkable difference between the two countries is 
regulatory. American building codes are prescriptive — they 
specify exactly what materials must be used and how. Swedish 
codes are performance-based — they set goals and let builders 
determine how to achieve them. This single regulatory distinction 
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has profound consequences. Prescriptive codes constrain 
innovation because any new method or material requires explicit 
approval. Performance codes reward innovation because any 
method that achieves the required outcome is acceptable. For 
modular construction to achieve scale in the United States, 
regulatory reform is not optional. It is foundational.
The US prefabricated construction market was valued at 
approximately 189 billion dollars in 2025 and is projected to 
reach 257 billion by 2029, growing at a compound annual rate of 
6.2 per cent. The market is large, but modular’s share within it 
remains small. The failure of Katerra, the SoftBank-backed 
modular construction startup that went bankrupt in 2021 after 
raising 2 billion dollars in venture capital, casts a long shadow. 
The lesson from Katerra, as from Legal and General in the UK, is 
consistent: modular construction companies fail when they 
cannot secure a guaranteed pipeline of work, when they try to 
grow too fast, or when their business model is built on venture-
capital expectations rather than construction-industry 
economics.
But the momentum is shifting, driven by crisis. After the LA 
wildfires of January 2025, California Governor Newsom 
streamlined approvals for factory-built housing, and local 
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agencies have since approved 3,000 rebuilding permits at a rate 
roughly three times the speed of previous post-fire recoveries. 
Fire survivors using modular or prefabricated options are already 
living in new homes. ReMo Homes became the first modular 
company approved statewide for LA wildfire rebuilds. In Hawaii, 
over 100 modular companies entered the market after the 2023 
Maui wildfires, and the state commissioned five firms to build 
450 temporary homes. In disaster-prone regions across Florida, 
Texas, and the Gulf Coast, modular homes are gaining traction as 
faster and more affordable rebuilding options.
The pattern is clear: America turns to modular construction in 
emergencies. What it has not yet done is make modular 
construction the default for everyday housing delivery. Until it 
does, it will continue to build housing the same way it did in 1910 
— and continue to fall further behind Sweden, Japan, and 
increasingly, its own northern neighbour.
*   *   *
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Canada: Declaring the Emergency, Building the 
Response
Canada has done something that few developed nations have 
been willing to do: it has formally declared a housing emergency 
and created a dedicated federal agency to respond.
Build Canada Homes, launched in 2025 as the federal 
government’s new homebuilding agency, aims to fund the 
construction of 4,000 modular homes on federal land starting in 
2026. The programme includes 25 billion dollars in loans and 1 
billion in equity. The agency’s mandate is explicit: to use factory-
built methods to accelerate housing delivery on publicly owned 
land, bypassing many of the planning and procurement delays 
that have constrained conventional housing programmes.
Canada’s housing challenge shares many features with its 
southern neighbour: affordability pressures concentrated in 
major cities, insufficient construction to match demand, a 
construction workforce that is ageing and difficult to replenish, 
and planning systems that slow development. What distinguishes 
Canada is the political willingness to name the problem and to 
create new institutional capacity to address it.
Canada’s social housing is managed at the provincial and 
municipal level, with a mix of public, non-profit, and cooperative 
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providers. The country has a strong cooperative housing 
tradition, particularly in Québec, that echoes the Scandinavian 
and Austrian models. The challenge is scale. Canada’s 
cooperative and non-profit housing sector has not kept pace with 
demand, and the private market has increasingly catered to 
investors and high-income buyers rather than families seeking 
their first home.
Build Canada Homes has explicitly positioned modular 
construction as central to its strategy, learning from Sweden, 
Japan, and the UK’s experiences. The programme’s success or 
failure will be closely watched internationally, because it 
represents a deliberate, policy-led attempt to adopt factory-built 
housing at national scale in a North American context — the first 
such attempt since George Romney’s era half a century ago.
*   *   *
Latin America: The Favela, the Programme, and the Gap 
Between
Latin America’s housing crisis is shaped by a fundamental 
disconnection between formal housing delivery and the reality of 
how the majority live.
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Brazil’s deficit stands at approximately 6 million homes, with 25 
million families living in inadequate or overcrowded housing. An 
apartment in São Paulo costs roughly sixteen times the average 
annual income. People earning less than 1,000 US dollars a 
month — nearly 90 per cent of the deficit population — are 
entirely excluded from the formal housing market. The favelas of 
São Paulo and Rio de Janeiro are not temporary encampments. 
They are permanent communities, many of them decades old, 
with developed social structures, economies, churches, schools, 
and cultural identities. They exist because the formal system has 
never served the majority.
Brazil’s Minha Casa Minha Vida programme, launched in 2009, 
has been one of Latin America’s largest social housing initiatives, 
delivering millions of units through subsidies and partnerships 
with private developers. But the programme has been repeatedly 
criticised for building housing in peripheral locations far from 
employment centres, public transport, and services — 
reproducing, in new form, the spatial isolation that characterises 
much of Brazilian inequality. A home without access to livelihood 
is not truly a home. It is a structure in the wrong place.
Mexico’s social housing system is unusual: public rental housing 
is largely limited to armed forces personnel, and the broader 
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system focuses on subsidised homeownership through agencies 
like INFONAVIT, which provides mortgage financing linked to 
workers’ social security contributions. The model serves formal-
sector workers but excludes the large informal economy.
Chile has achieved notable progress. The proportion of families 
without adequate housing fell from 23 per cent in 1992 to 10 per 
cent by 2011, through a combination of direct subsidies to low-
income households, rent-to-buy schemes, and housing 
regeneration subsidies. Chile’s incremental approach — 
providing basic housing that families can improve over time — 
resonates with the self-build tradition discussed in the Africa 
chapter and offers a model that other Latin American countries 
are studying.
Colombia’s social housing programme has delivered significant 
volumes, particularly through the free-housing programme for 
displaced families and the subsidised mortgage scheme for low-
income buyers. Argentina’s volatile economy has made housing 
affordability a persistent challenge, with inflation periodically 
eroding the purchasing power of housing subsidies.
Across Latin America, the consistent theme is that formal 
housing programmes, even large and well-funded ones, tend to 
serve the lower middle class rather than the poorest. The truly 
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low-income population — the informal-sector workers, the rural-
to-urban migrants, the communities in the favelas and barrios — 
remain largely outside the reach of both the private market and 
government programmes. The construction methods and 
financing instruments discussed in the Africa chapter — 
incremental housing, housing Microfinance, supported self-build, 
appropriate-technology manufacturing — are equally applicable 
here.
*   *   *
The Caribbean: Where Climate Is Not a Future Threat 
but a Present Reality
The Caribbean islands face a housing challenge that is unlike any 
other in the Americas: their homes are destroyed and rebuilt with 
appalling regularity.
Hurricane seasons are intensifying. The 2024 season saw severe 
destruction across multiple islands. In the United States, severe 
weather disasters caused 180 billion dollars in damages in that 
year alone, a significant portion in the Gulf Coast and Caribbean-
facing states. For small island nations — Barbados, the Bahamas, 
Dominica, Antigua, St Lucia — a single hurricane can destroy a 
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substantial percentage of the national housing stock in a matter 
of hours.
This reality demands a fundamentally different approach to 
housing design and construction. Homes in the Caribbean must 
be designed to survive sustained winds exceeding 150 miles per 
hour. They must be resistant to flooding and storm surge. They 
must be rebuildable quickly when they are destroyed, because 
they will be destroyed. And they must be affordable for 
populations whose economies are based primarily on tourism 
and agriculture.
Lightweight steel-framed and panelised construction systems, 
engineered for high wind loads and designed for rapid assembly, 
offer clear advantages in this context. A factory-manufactured, 
steel-framed home that can be assembled on a prepared 
foundation in days or weeks, that is engineered to withstand 
Category 5 winds, and that can be replaced component-by-
component when damaged, represents a fundamentally better 
approach than traditional concrete block construction that, when 
it fails, fails catastrophically and takes years to rebuild.
The challenge, as always, is economics. Caribbean island nations 
have small populations, limited construction industries, and 
minimal manufacturing capacity. Modular components must be 
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shipped by sea, adding transport costs. International 
development finance, regional manufacturing partnerships — 
perhaps with factories in Trinidad, Jamaica, or the Dominican 
Republic serving the wider Caribbean — and climate-resilience 
funding from international climate finance mechanisms all have 
roles to play.
*   *   *
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The Americas at a Glance

	Country/
Region
	Housing 
Context
	Primary 
Challenge
	MMC Opportunity

	United States
	1.5–3.7m home 
deficit, 771,480 
homeless, 
prices up 60% 
since 2019
	Zoning 
restrictions, 
federal budget 
cuts, prescriptive 
building codes
	$189bn prefab 
market; LA wildfire 
recovery proving 
modular at speed; 
regulatory reform 
needed

	Canada
	Housing 
emergency 
declared, Build 
Canada Homes 
launched
	Affordability in 
major cities, 
insufficient 
construction 
volume
	4,000 modular 
homes on federal 
land from 2026; 
deliberate policy-led 
adoption

	Brazil
	6m home 
deficit, 25m 
families in 
inadequate 
housing
	Formal housing in 
wrong locations; 
90% of deficit 
population earns 
<$1,000/month
	Incremental housing 
systems; housing 
microfinance; 
community-located 
delivery

	Chile
	Reduced 
inadequate 
housing from 
23% to 10% 
(1992–2011)
	Maintaining 
progress; quality 
and location of 
housing
	Incremental model 
as regional template; 
subsidy-linked 
prefab

	Mexico
	Public rental 
limited to 
armed forces; 
INFONAVIT 
serves formal 
workers
	Informal economy 
excluded from 
formal housing 
finance
	Worker housing 
modernisation; 
informal-sector 
finance innovation

	Caribbean
	Repeated 
hurricane 
destruction of 
housing stock
	Climate resilience, 
small economies, 
limited 
manufacturing
	Engineered wind-
resistant systems; 
regional 
manufacturing hubs; 
climate finance
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*   *   *
What the Americas Teach the World
The Americas demonstrate five truths that resonate globally.
First, national wealth does not automatically translate 
into housing for all. The United States is the wealthiest 
country in the world and has record homelessness. The issue is 
not resources. It is priorities. Every country examined in this 
book faces a version of this question: do we treat housing as 
essential infrastructure, like roads and water, or as a commodity 
to be left to the market? The Americas show the consequences of 
each answer.
Second, regulatory frameworks determine whether 
innovation can scale. Sweden builds 45 per cent of homes in 
factories. The United States builds 3 per cent. The difference is 
not technology or capability. It is regulation. Prescriptive 
building codes that specify methods rather than outcomes are the 
single greatest barrier to modular construction in North America. 
Performance-based codes, which specify what the building must 
achieve rather than how it must be built, would unlock the sector 
overnight.
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Third, crisis accelerates adoption. The LA wildfires, the 
Maui fires, the Caribbean hurricanes — modular construction 
gains its biggest foothold in the Americas not through policy but 
through disaster. This is not a sustainable pathway to adoption. 
The lesson is that governments should create the conditions for 
modular construction before the crisis, not after it.
Fourth, housing must be built where people live and 
work. Brazil’s Minha Casa Minha Vida, Egypt’s desert cities, and 
countless other programmes have demonstrated that housing in 
the wrong location is not a solution. It is a different problem. 
Social housing must be integrated with employment, transport, 
and services, or it fails the very people it is designed to serve.
Fifth, the informal economy cannot be ignored. Across 
Latin America, the Caribbean, and increasingly in the United 
States, the people who most need affordable housing are those 
whose income is informal, undocumented, or variable. Housing 
finance systems designed for salaried employees with payslips 
and tax records are structurally incapable of reaching these 
populations. The financial innovations described in the Africa 
chapter — housing microfinance, mobile savings, cooperative 
lending — are not just African solutions. They are universal 
necessities.
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*   *   *
The Americas span the full spectrum of the global housing 
challenge. The United States demonstrates the consequences of 
treating housing as a commodity. Canada demonstrates the 
potential of treating it as an emergency. Brazil demonstrates the 
limitations of programmes that build in the wrong places. Chile 
demonstrates the power of incremental approaches. The 
Caribbean demonstrates that climate resilience is not optional. 
And across the hemisphere, the pattern is consistent: modern 
construction methods exist, financial instruments can be 
designed, regulatory frameworks can be reformed. What is 
needed is political will.
In the next chapter, we turn to our final regional deep-dive: 
Oceania — where Australia faces its own affordability crisis, New 
Zealand is pursuing reforms, and the Pacific Islands confront an 
existential climate threat that may require entirely new 
conceptions of what housing can be.
*   *   *
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Chapter Summary
United States: 1.5–3.7 million home deficit. 771,480 homeless 
(record high, up 33% since 2020). Home prices at 5x median 
income. Only 35 affordable rental homes per 100 extremely low-
income households. Proposed 44% HUD budget cut. Builds 3% of 
homes in factories vs. Sweden’s 45%. LA wildfire recovery 
proving modular at speed.
Canada: Housing emergency declared. Build Canada Homes 
programme: $25bn in loans, $1bn equity, 4,000 modular homes 
on federal land from 2026. The first deliberate national-scale 
modular housing programme in North America since the 1970s.
Brazil: 6 million home deficit. 25 million families in inadequate 
housing. São Paulo homes cost 16x annual income. Minha Casa 
Minha Vida delivered millions but often in wrong locations. 
Favelas are permanent communities, not temporary settlements.
Caribbean: Repeated hurricane destruction demands 
engineered, climate-resilient, rapidly deployable housing. 
Regional manufacturing hubs and climate finance mechanisms 
are needed.
Five lessons: Wealth does not equal housing. Regulatory 
frameworks determine whether innovation scales. Crisis 
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accelerates adoption. Housing must be where people live and 
work. The informal economy cannot be ignored.
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CHAPTER EIGHT
Oceania : Australia, New Zealand and the Pacific Islands
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Oceania is a region of extraordinary contrasts. Australia, one of 
the wealthiest countries on earth, has a house price-to-income 
ratio of eight — meaning the median home costs eight years of 
median household income — and is forecast to fall 375,000 
homes short of its own construction target. New Zealand, a 
country that prides itself on quality of life, has 219,000 homes 
worth 180 billion New Zealand dollars sitting in coastal flood 
zones, many of which will become uninsurable within a decade. 
And across the Pacific, entire island nations are watching their 
homelands disappear beneath the rising sea, facing a question 
that no construction manual has ever been designed to answer: 
what do you build when the land itself is being lost?
This chapter is the shortest of the regional deep-dives, reflecting 
the smaller populations involved. But the issues it addresses — 
extreme affordability pressure in wealthy nations, the emerging 
crisis of climate-uninsurable housing, indigenous housing needs, 
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and the existential threat to Pacific Island communities — are 
among the most urgent and globally significant in this book.
*   *   *
Australia: The Crisis That Wealth Cannot Solve
Australia is, by any conventional measure, in a housing crisis. 
The National Housing Supply and Affordability Council’s State of 
the Housing System 2025 report describes a system under 
immense pressure. Home prices rose by 4.9 per cent in 2024. 
Rents increased by 4.8 per cent in the same year. Both outpaced 
household income growth, worsening affordability that was 
already at breaking point. Households with a new mortgage now 
spend 50 per cent of their income on repayments. The average 
time to save for a deposit has blown out to over ten years. The 
house price-to-annual-wages ratio sits at nearly fourteen times — 
double what it was before 2000, and significantly above global 
peers.
Only 177,000 homes were built in 2024, far below the 223,000 
the Council says were needed to meet demand. The National 
Housing Accord’s target of building 1.2 million new homes by 
mid-2029 is projected to fall short by between 262,000 and 
400,000 dwellings, depending on the estimate. The Council’s 
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Chair, former Mirvac CEO Susan Lloyd-Hurwitz, put it plainly: 
‘Australia is still very much in a housing crisis that has been 
decades in the making.’
The causes are familiar from every other wealthy nation 
examined in this book. Labour shortages in construction. Rising 
material costs. Complex planning systems that delay approvals. 
Limited land availability in the locations where demand is 
greatest. A social housing sector that has been run down for 
decades — only about 4 per cent of dwellings were social or 
affordable housing in 2021. And, crucially, a commercial viability 
gap: the single biggest constraint on supply is that many housing 
projects are simply not commercially viable given current land, 
financing, and development costs relative to expected sale prices.
The federal government’s response has been substantial by 
Australian standards. The 2025–26 Budget allocated 54 million 
dollars to accelerate the uptake of modern methods of 
construction, including 49.3 million to support state and territory 
programmes that grow the prefabricated and modular housing 
sector, and 4.7 million to develop a national certification process 
for prefabricated homes. The 10 billion dollar Housing Australia 
Future Fund is supporting a pipeline of 55,000 social and 
affordable homes. A 120 million dollar allocation from the 
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National Productivity Fund incentivises states and territories to 
remove red tape preventing the uptake of modern construction 
methods. Nine billion in funding flows to states and territories 
for homelessness support, crisis housing, and social housing 
maintenance.
And yet, as the Council’s report acknowledges, prefab building 
methods make up just 8 per cent of new housing developments in 
Australia, compared with over 80 per cent in Sweden. The 
national certification initiative is designed to address a key 
barrier — the fragmented state-by-state approval process that 
means a modular home certified in Victoria cannot be 
automatically deployed in New South Wales — but it will take 
time to implement. Australia has the policy intent. It has the 
funding commitment. What it does not yet have is the 
manufacturing capacity, the regulatory alignment, or the cultural 
shift needed to move prefabricated construction from niche to 
mainstream.
*   *   *
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New Zealand: Climate Adaptation as Housing Policy
New Zealand faces its own affordability crisis, but it is 
increasingly defined by something that no other country 
examined in this book has confronted quite so directly: the 
intersection of housing policy with climate adaptation.
The country’s oceans are warming 34 per cent faster than the 
global average, accelerating sea-level rise. According to the 
Ministry for the Environment’s Our Marine Environment 2025 
report, 219,000 homes worth 180 billion New Zealand dollars are 
located in coastal inundation and inland flood zones, along with 
26 billion dollars’ worth of infrastructure. Twelve of the fifteen 
largest towns and cities in New Zealand are coastal, with 65 per 
cent of communities and major infrastructure lying within five 
kilometres of the sea.
The implications for housing are profound. Research has found 
that some coastal homes in Wellington and Christchurch will be 
impossible to insure from 2030, with similarly exposed homes in 
Auckland and Dunedin following shortly after. In those four cities 
alone, at least 10,000 properties may be uninsurable by 2050. In 
South Dunedin, nearly 2,700 homes sit less than 500 millimetres 
above the spring high-tide mark. The council is actively 


165 of 401



A world without enough homes


Andrew J Bannister

examining managed retreat — the planned withdrawal of housing 
from areas that can no longer be safely occupied.
New Zealand’s climate adaptation policies are now directly 
shaping housing policy. Building code regulations are being 
updated to ensure new housing is resilient to climate impacts. 
Public housing will not be built near areas prone to climate 
hazards. Developers are being incentivised to build away from 
high-risk areas. Potential buyers and builders must be informed 
about climate risks affecting properties. This is housing policy 
driven not by market demand or social need in the traditional 
sense, but by the physical reality that parts of the country are 
becoming uninhabitable.
For the construction industry, the New Zealand experience points 
towards a future that many other coastal nations will eventually 
face: homes that must be designed for relocation, not 
permanence. Modular construction, with its inherent capacity for 
disassembly and reassembly, may prove more relevant in this 
context than in any other. A home that can be dismantled and 
moved to higher ground when its original site becomes untenable 
is not a compromise. It is an adaptation. Hong Kong’s Nam 
Cheong 220 project, discussed in Chapter 5, demonstrated that 
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modular deconstruction and relocation is technically feasible. 
New Zealand may be the first country where it becomes routine.
*   *   *
Indigenous Housing: A Separate and Urgent Need
Both Australia and New Zealand have indigenous populations 
whose housing needs are distinct from the broader market and 
whose historical experience of housing policy has been one of 
neglect, dispossession, and cultural erasure.
Aboriginal and Torres Strait Islander Australians experience 
homelessness and overcrowding at rates dramatically higher than 
the general population. Remote indigenous communities often 
have housing that is structurally inadequate, lacking basic 
services, and designed without reference to the cultural practices 
and family structures of the communities they serve. The 2025–
26 Budget allocated an additional 12.3 million dollars to improve 
housing outcomes for First Nations people, but advocates argue 
that the scale of investment falls far short of what is needed.
In New Zealand, Māori are disproportionately represented in 
homelessness statistics and on social housing waiting lists. 
Historical land confiscations, urban migration patterns, and 
structural disadvantage have created housing inequities that 
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decades of policy have failed to close. The Whānau Ora approach 
to indigenous wellbeing, which treats housing as one element of 
holistic family and community health, represents a model that 
many other countries with indigenous populations could learn 
from.
Indigenous housing demands culturally appropriate design — 
housing that reflects the way communities actually live, their 
family structures, their cultural practices, and their connection to 
land. This is not a cosmetic consideration. Housing designed by 
and for indigenous communities, with community involvement at 
every stage from design through construction to management, 
consistently outperforms housing designed externally and 
imposed. Modern construction methods can support this: 
modular systems are inherently adaptable to different 
configurations, and community-based assembly offers a pathway 
to local employment and skills development. But the design must 
be led by the community, not by external agencies. The history of 
indigenous housing policy is littered with well-intentioned 
projects that failed because the people they were designed for 
were never asked what they needed.
*   *   *
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The Pacific Islands: When the Land Disappears
The Pacific Island nations face a housing challenge that is unlike 
anything else examined in this book. It is not primarily about 
affordability, construction methods, or funding models. It is 
about whether the land on which homes can be built will 
continue to exist.
Pacific sea levels have risen by as much as 15 centimetres over the 
past three decades. Some Pacific Island countries are 
experiencing sea-level rise at up to four times the global average. 
NASA predicts a further 15 centimetres of rise in the next thirty 
years, even if greenhouse gas emissions are brought under 
control. Predictions suggest that around 50,000 Pacific people 
across the region could lose their homes each year as the climate 
crisis reshapes their environments. In the past decade, one in ten 
people from Kiribati, Nauru, and Tuvalu have already migrated.
In Tuvalu, king tides regularly flood homes and infrastructure. 
Roads are scarred with debris from the last storm. Vegetable 
gardens have been destroyed by saltwater intrusion, forcing 
dependence on expensive imported food. The infrastructure is 
exhausted, continuously battered by climate events it was never 
designed to withstand. In Kiribati, half of all households on the 
most vulnerable atolls have already suffered from sea-level rise. 
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The government purchased 6,000 acres of land in Fiji as a 
potential relocation site. In Fiji itself, 42 villages have been 
recommended for relocation, and six have already been moved to 
higher ground.
Australia’s Falepili Union Treaty with Tuvalu saw the first group 
of Tuvaluan migrants relocate to Australia towards the end of 
2025, sparking debate about whether this represents climate 
solidarity or the beginning of a managed abandonment of entire 
nations. New Zealand accepts small numbers of Pacific Islanders 
through the Pacific Access Category visa — 250 from Fiji, 75 from 
Kiribati, 250 from Tonga, 75 from Tuvalu each year — but has no 
dedicated visa category for climate displacement.
The housing questions for the Pacific Islands are existential in a 
way that no other region faces. What do you build when the land 
is subsiding? How do you provide a stable home when stability 
itself is being eroded? What happens to a nation’s sovereignty, 
citizenship, and cultural identity when its territory becomes 
uninhabitable?
Construction responses range from the practical to the visionary. 
Seawalls and coastal defences are being built across the Marshall 
Islands, though their effectiveness against sustained sea-level rise 
is limited. Elevated housing on stilts or raised platforms offers a 
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near-term adaptation for communities that wish to remain in 
place as long as possible. The Maldives is investing in floating 
island projects — an idea that sounds futuristic but may become a 
necessity. Modular, lightweight, relocatable housing, designed for 
disassembly and reassembly at new sites as communities are 
forced to move, offers a practical solution for managed 
relocation.
But ultimately, the Pacific Islands’ housing crisis cannot be 
solved by construction technology alone. It requires the 
international community to acknowledge that climate change, 
caused overwhelmingly by the emissions of wealthy 
industrialised nations, is destroying the homes and homelands of 
people who contributed virtually nothing to the problem. Climate 
finance, migration pathways, and the preservation of cultural 
identity for displaced communities are as much a part of the 
housing solution as concrete, steel, and timber.
*   *   *
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Oceania at a Glance

*   *   *
 
 
	Country/
Region
	Housing 
Context
	Primary 
Challenge
	MMC Opportunity

	Australia
	Price-to-income 
ratio 14x. 
375,000 homes 
short of 1.2m 
target. Only 8% 
prefab.
	Viability gap, 
planning 
delays, 4% 
social housing 
stock
	$54m federal prefab 
investment; national 
certification; $120m 
to remove red tape

	New Zealand
	219,000 homes 
in flood zones 
($180bn). 10,000 
uninsurable by 
2050.
	Climate 
adaptation 
driving housing 
policy; 
managed 
retreat
	Relocatable modular 
housing; climate-
resilient design; 
building code reform

	Indigenous 
(AU/NZ)
	Disproportionate 
homelessness 
and 
overcrowding
	Historical 
neglect, 
culturally 
inappropriate 
design, remote 
delivery 
challenges
	Community-led 
design with modular 
delivery; local skills 
development

	Pacific Islands
	Sea levels rising 
up to 4x global 
average. 50,000 
may lose homes 
annually.
	Land 
disappearing. 
Existential 
threat to entire 
nations.
	Elevated/relocatable 
housing; floating 
structures; managed 
relocation systems
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What Oceania Teaches the World
Oceania’s housing challenges are a preview of what much of the 
world will face in the coming decades.
First, wealth does not protect against housing crisis. 
Australia is one of the richest countries in the world, yet its 
housing system is in crisis by its own government’s assessment. 
The viability gap — where construction costs exceed what the 
market will pay — is a structural problem that only intervention, 
innovation, and modern construction methods can address.
Second, climate change is already a housing issue, not a 
future one. New Zealand’s 219,000 homes in flood zones, the 
uninsurability threshold approaching in multiple cities, and the 
active discussion of managed retreat are not projections. They are 
current policy challenges. Every coastal nation will face versions 
of this within decades.
Third, indigenous housing needs cannot be addressed 
by generic solutions. Culturally appropriate, community-led 
design is not optional. It is the precondition for housing that 
actually works for indigenous communities. This lesson applies 
not only in Australia and New Zealand but in every country with 
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indigenous or minority populations whose housing needs have 
been historically neglected.
Fourth, the Pacific Islands represent the moral frontier 
of the housing crisis. When entire nations face the loss of 
their territory, the concept of housing takes on a meaning that 
transcends anything in the conventional construction vocabulary. 
Relocatable, modular, lightweight housing is part of the answer. 
But the larger answer requires international solidarity, climate 
finance, and migration pathways that most wealthy nations have 
so far been reluctant to provide.
Fifth, national certification of prefabricated housing is a 
critical enabler. Australia’s decision to invest in a national 
certification process for modular homes, removing the state-by-
state fragmentation that has constrained adoption, is a model 
that every country with a federal or devolved planning system 
should consider. A modular home should not need to be re-
approved every time it crosses an administrative boundary.
*   *   *
With this chapter, we complete the regional survey that has taken 
us across every continent. From Europe’s established models 
under pressure, through Africa’s extraordinary deficit and 
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opportunity, Asia’s density and government-led solutions, the 
Middle East’s wealth and contradictions, the Americas’ deep 
structural failings, and now Oceania’s climate-existential frontier, 
the pattern is consistent. The housing crisis is universal. The 
details differ. The construction technology exists. The financial 
instruments can be designed. What is missing — everywhere — is 
coordination, ambition, and sustained political will.
In Part C, we turn from diagnosis to prescription. The next five 
chapters examine the construction methods themselves — the full 
spectrum of modern construction, structural systems, climate-
responsive design, energy and services — and then in Part D, the 
financial and procurement frameworks that can deliver them. 
And in Part E, we bring everything together in the GUILD 
philosophy and the universal framework for action.
The regional story is told. Now we build.
*   *   *
Chapter Summary
Australia: House price-to-income ratio of 14x. 50% of median 
income needed for new mortgage. 375,000 homes short of 1.2 
million target. Only 8% prefab (vs. Sweden’s 80%). $54 million 
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federal investment in modern construction methods. National 
certification process in development.
New Zealand: 219,000 homes in flood zones worth $180 
billion. 10,000 properties potentially uninsurable by 2050. 
Building codes being updated for climate resilience. Managed 
retreat under active discussion. Relocatable modular housing 
may become routine.
Indigenous: Aboriginal, Torres Strait Islander, and Māori 
communities face disproportionate housing deprivation. 
Culturally appropriate, community-led design is the precondition 
for effective housing delivery.
Pacific Islands: Sea levels rising at up to 4x global average. 
50,000 people may lose homes annually. Entire nations face 
potential loss of territory. Elevated, relocatable, and floating 
housing solutions required alongside international climate 
finance and migration pathways.
Five lessons: Wealth doesn’t protect against crisis. Climate 
change is a present housing issue. Indigenous needs require 
culturally specific solutions. The Pacific is the moral frontier. 
National certification unlocks prefabricated adoption.
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PART C — Construction Methods for a 
Global Housing Solution
 
CHAPTER NINE
The Spectrum of Modern : Construction Methods
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Modern methods of construction (MMC) is not a single 
technology. It is a spectrum — a continuum that runs from fully 
factory-built, six-sided volumetric modules at one end to 
innovative site-based processes at the other, with panellised 
systems, insulated concrete panel systems, hybrid approaches, 
sub-assemblies, pods, 3D printing, and earth-based technologies 
distributed along the way. Each method has strengths and 
limitations. Each is suited to different contexts. And each has a 
role to play in addressing the global housing crisis described in 
the preceding chapters.
This chapter is the practitioner’s guide to that spectrum. It is 
written for academics and policymakers and for the people who 
will actually decide which method to use on a specific project, in a 


177 of 401



A world without enough homes


Andrew J Bannister

specific location, with a specific budget, workforce, and climate. 
It explains what each method is, how it works, where it performs 
best, and crucially, where it should not be used. Because the 
fastest way to discredit modern construction methods is to apply 
the wrong one to the wrong context.
The chapter is structured around the seven-category framework 
established by the UK’s Ministry for Housing, expanded to 
include insulated concrete panel systems — a family of 
technologies that bridges the gap between traditional concrete 
construction and full factory-based production — and the 
construction methods most relevant to the developing world: 
compressed earth blocks, bamboo systems, and incremental 
housing.
*   *   *
Category 1: Volumetric (3D) Modular Construction
Volumetric modular construction is the method that most people 
mean when they say ‘modular building.’ It involves the 
production of complete three-dimensional units in a factory — 
entire rooms or sections of a building, with walls, floors, ceilings, 
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internal finishes, services, and sometimes even furniture installed 
before the module leaves the production line. These finished 
modules are then transported to site and lifted into position, 
typically by crane, where they are connected to foundations, to 
each other, and to external services.
The advantages are substantial. Construction time on site is 
drastically reduced — the University of Hong Kong found that 
MiC reduces construction time by 30 to 50 per cent and increases 
on-site productivity by 100 to 400 per cent. Quality control is 
superior because manufacturing takes place in a controlled 
factory environment, unaffected by weather. Waste is 
significantly lower than site construction. Safety is improved 
because the most labour-intensive work happens in a factory 
rather than at height on a construction site.
The limitations are equally clear. Volumetric modules are large 
and must be transported by road, rail, or sea. Transport 
dimensions are governed by highway regulations, which 
constrain module size. A vehicle that could carry many panels in 
flatpack form might carry only one or two volumetric modules, 
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making transport a significant cost component. Volumetric 
construction requires substantial upfront investment in factory 
facilities and is economically viable only with a guaranteed 
pipeline of work. Globally significant examples include Japan’s 
Sekisui House producing 50,000 homes annually, Hong Kong’s 
MiC programme with over 80 projects and 200,000 planned 
units, and Scandinavian manufacturers like Lindbäcks producing 
timber volumetric apartments.
*   *   *
Category 2: Panellised (2D) Systems
Panellised construction uses flat, pre-manufactured panels 
— walls, floors, and roof sections — that are produced in a factory 
and assembled on site. The panels can range from basic 
structural frames to fully enhanced elements that arrive with 
insulation, internal linings, external cladding, windows, and even 
pre-installed services already in place.
The great advantage of panellised systems over volumetric is 
logistics. Flat panels can be stacked and transported far more 
efficiently than three-dimensional modules. A single lorry that 
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carries one volumetric module might carry the panels for an 
entire house. This makes panellised systems more cost-effective 
for projects with limited transport infrastructure, and more 
practical in countries where roads are narrow, unpaved, or 
mountainous. Panellised systems also offer greater design 
flexibility than volumetric, because the building is assembled 
from flat components rather than pre-formed rooms.
Panellised construction is the dominant form of prefabricated 
housing in Sweden, where it accounts for the bulk of the 
country’s 45 per cent factory-built housing sector. For the 
developing world, panellised systems offer perhaps the most 
practical entry point into modern construction. A panel 
manufacturing workshop can be established at lower capital cost 
than a volumetric factory. Panels can be transported on smaller 
vehicles. And the on-site assembly process can be performed by 
semi-skilled workers with appropriate training, making it 
compatible with local employment strategies.
*   *   *
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Category 2A: Insulated Concrete Panel Systems — M2, 
ICF, and SIPs
Between the fully factory-manufactured systems described above 
and the traditional cast-in-situ concrete construction that 
dominates the developing world, there exists a family of 
construction methods that this book argues deserve far greater 
attention than they have received. These are the insulated 
concrete panel systems — technologies that combine 
industrialised panel production with on-site or factory-applied 
concrete, creating a hybrid approach that delivers many of the 
benefits of factory-based construction while remaining 
compatible with the skills, materials, and supply chains that 
already exist in concrete-dominant markets.
The Emmedue M2 System is the most widely deployed of 
these technologies, with over one million buildings constructed 
worldwide across a 40-year commercial history. Its core element 
is a modular panel comprising an expanded polystyrene core 
enclosed between two layers of galvanised steel wire mesh, 
connected by steel wire connectors. The panels are industrially 
produced, lightweight, and manoeuvrable — they can be carried 
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by hand without crane equipment. On site, they are positioned, 
reinforced at junctions and openings, and finished with shotcrete 
(pneumatically applied concrete) sprayed onto both faces, or 
alternatively with precast concrete applied in a factory before 
delivery. The result is a monolithic, reinforced concrete structure 
with continuous thermal insulation throughout its envelope, 
eliminating the thermal bridges that plague conventional 
construction.
The system is genuinely comprehensive: Emmedue produces 
panels for load-bearing walls (buildings up to four storeys with 
single panels, six or more with double panels), floor and roof 
slabs, staircases, landings, and even curved architectural 
elements. A standard Emmedue PSM80 wall with a finished 
thickness of approximately 15 centimetres provides the same 
thermal insulation as an insulated solid masonry wall of 
approximately 40 centimetres — a dramatic advantage in usable 
internal space. The system has been tested and certified for 
seismic resistance, hurricane-force winds exceeding 200 
kilometres per hour, and fire resistance of up to two hours. The 
EPS core, buried within the concrete shell, is inaccessible to 
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termites. Emmedue operates through 60 plus manufacturing 
plants worldwide, with licensees producing panels on every 
inhabited continent.
Insulated Concrete Formwork takes a different approach to 
the same objective. Hollow blocks or panels made of insulating 
foam — typically expanded polystyrene — are stacked on site like 
oversized building blocks, reinforced with steel, and filled with 
poured concrete. The foam remains permanently in place, 
providing continuous insulation on both sides of the concrete 
core. The global ICF market reached approximately 949 million 
US dollars in 2024 and is projected to reach 1.3 billion by 2030. 
The thermal mass of the concrete core, sandwiched between 
continuous insulation, makes ICF particularly effective in 
climates with large diurnal temperature swings — which 
describes much of the Middle East, North Africa, the Indian 
subcontinent, and large parts of Latin America and Sub-Saharan 
Africa. ICF blocks are lightweight and can be assembled by 
workers with relatively basic training.


184 of 401



A world without enough homes


Andrew J Bannister

Structural Insulated Panels consist of an insulating foam 
core bonded between two structural facings of oriented strand 
board. SIPs are fully factory-manufactured, delivered to site, and 
assembled rapidly. They provide excellent thermal performance 
in cold and temperate climates. Their limitations include lower 
thermal mass than concrete-based systems (making them less 
effective in hot climates), susceptibility to moisture damage if not 
properly protected, and combustible OSB facings.
For much of the world — particularly Africa, the Middle East, 
South Asia, and Latin America, where concrete is the dominant 
construction material, where the workforce already possesses 
concrete skills, and where cultural expectations associate 
concrete with permanence — insulated concrete panel systems 
represent the most immediately deployable, culturally acceptable, 
and practically achievable route to modern construction. They do 
not require the workforce to learn an entirely new trade. They do 
not require unfamiliar materials. They meet the world where it is 
and show it how to build better.
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Crucially, insulated concrete panel systems serve as platforms for 
hybrid integration with factory-manufactured pods and sub-
assemblies. An Emmedue or ICF shell can receive a factory-built 
bathroom pod, a pre-assembled kitchen module, a prefabricated 
service riser, or a complete volumetric room unit. The panel 
provides the envelope. The pods provide the precision services. 
Together, they deliver a hybrid construction approach that 
captures the best of both worlds — and this hybrid approach is 
explored further in the next section.
*   *   *
Category 3: Hybrid Systems — The Pragmatic Centre
Hybrid construction combines different methods within a 
single building. The most common application is to manufacture 
the technically complex parts — bathrooms and kitchens — as 
complete volumetric pods, while constructing the rest of the 
building using panellised, insulated concrete panel, or traditional 
methods.
This approach makes economic and practical sense because 
bathrooms and kitchens are the most services-intensive, quality-
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critical parts of any home. A bathroom pod manufactured in a 
factory, with every joint pressure-tested, every surface sealed, 
and every fitting installed under controlled conditions, will 
consistently outperform a bathroom built on site by different 
tradespeople over several weeks.The hybrid approach is 
particularly powerful when combined with insulated concrete 
panel systems. Consider a social housing project using Emmedue 
M2 panels for the structural shell, finished with locally applied 
shotcrete by the existing concrete workforce, with factory-
manufactured bathroom pods craned or carried into the shell and 
connected to pre-planned service routes. The shell uses local 
materials and local skills, maximising employment and cultural 
acceptance. The pods use factory precision for the quality-critical 
areas. The result is a completed home that is faster, higher 
quality, and more cost-certain than either full site-construction 
or full factory-construction alone. This is the pragmatic centre of 
the construction methods spectrum, and for many developing 
markets it may be the most realistic pathway to modern 
construction.
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Hybrid construction also allows builders to adopt MMC 
incrementally. A developer who is not ready to commit to full 
volumetric construction can begin with bathroom pods in a 
conventional or insulated panel structure, then progress to 
closed-panel wall systems, then to fully enhanced panels, 
building expertise and confidence step by step.
*   *   *
Category 4: Additive Manufacturing (3D Printing)
3D printing in construction involves computer-controlled 
machines depositing building material — typically a form of 
concrete — layer by layer, creating structural walls and 
components directly from digital models. The scale of 3D-printed 
concrete projects is expanding rapidly: Vilia-Sprint2 in France, 
Europe’s largest 3D-printed residential building, had its 800-
square-metre load-bearing walls printed in just 34 working days 
using fibre-reinforced concrete.
The genuine advantages are significant: dramatic reduction in 
labour for structural shell construction, complex geometries 
impossible with traditional formwork, and minimal material 
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waste. The limitations, as of 2026, are equally significant. 
Current technology is largely limited to structural shells — the 
internal fit-out, services, windows, doors, and roof still require 
conventional installation. Questions about long-term durability 
remain. And wind resistance of printed structures typically maxes 
out at 100 to 150 miles per hour — below the threshold for 
hurricane-prone regions, where ICF or M2 insulated panel 
systems, tested to over 200 kilometres per hour, provide superior 
protection.
For social housing at global volume, 3D printing is a technology 
to invest in and monitor, not one to stake a national housing 
programme on. Where it may prove transformative is in 
combination with other methods — a 3D-printed shell fitted with 
factory-manufactured pods, or printed wall sections integrated 
with insulated panel roofing and floor systems.
*   *   *
Category 5: Sub-Assemblies and Pods
This category encompasses pre-manufactured components that 
do not form the primary structure but consolidate materials and 
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processes that would otherwise be completed on site. Bathroom 
pods, kitchen pods, and pre-assembled MEP modules are the 
most important examples.
Bathroom and kitchen pods are arguably the single most practical 
and widely adoptable form of modern construction. They can be 
integrated into buildings constructed by any method — 
traditional masonry, concrete frame, steel frame, timber frame, 
insulated concrete panels, or modular. They deliver measurable 
benefits in quality, speed, and defect reduction without requiring 
the builder to fundamentally change their approach to the rest of 
the building.
For the global social housing market, pods and sub-
assemblies represent the lowest-risk entry point into modern 
construction. They require no change to the structural approach. 
They can be sourced from specialist manufacturers and 
integrated into projects led by traditional builders. And they 
deliver immediate, measurable improvements in the areas of the 
building where quality matters most to the occupant: the kitchen 
and the bathroom. When integrated with an insulated concrete 
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panel shell — M2, ICF, or precast — pods complete the hybrid 
system that this book identifies as the most pragmatic pathway 
for concrete-dominant markets.
*   *   *
Beyond the Framework: Construction for the 
Developing World
The MMC framework was developed for industrialised 
economies. It does not adequately capture three additional 
approaches that are essential for the developing world.
Compressed Earth Blocks. CEBs use locally sourced 
soil, stabilised with a small percentage of cement, compressed in 
manual or motorised presses. CEB production requires low 
capital investment, creates local employment, dramatically 
reduces dependence on imported materials, and produces 
buildings with excellent thermal mass for hot climates. The 
technology is proven and well-documented. Its main barrier is 
regulatory and cultural: building codes in many countries do not 
recognise earth-based construction.
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Bamboo-Based Structural Systems. Engineered 
bamboo grows to harvestable maturity in three to five years, has 
tensile strength comparable to steel, sequesters carbon rapidly, 
and grows abundantly in the tropical regions where housing 
demand is greatest. Engineered bamboo products are being 
developed that meet international structural performance 
standards. The challenge is scaling production and overcoming 
cultural perceptions.
Incremental Housing Systems. A structurally 
complete core unit provides a safe, serviced home from day one, 
with pre-designed expansion points that allow the household to 
add rooms over time. This is engineered incompleteness — a 
deliberate design strategy that matches construction to the 
financial reality of households who cannot afford a complete 
home at once. When the core structure uses insulated concrete 
panels — M2 or ICF — the expansion can be achieved by adding 
further panels to the pre-designed connection points, 
maintaining structural and thermal continuity as the home 
grows.
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*   *   *
Categories 6 and 7: Site-Based Innovations
Category 6 includes large-format building products that 
reduce site labour: pre-cut timber systems, brick slip panels, 
modular wiring looms, flexible pipework, and component-level 
systemisation. Category 7 encompasses innovative site-based 
processes: advanced scheduling, lean construction, self-climbing 
formwork, on-site robotics, and drone-based survey and 
inspection.
These categories are often overlooked but their cumulative 
impact on productivity is significant. For the global construction 
industry, incremental improvements in site-based productivity 
may deliver more housing, sooner, than waiting for factory-based 
methods to achieve scale. The two approaches are not 
alternatives. They are complements.
*   *   *
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Choosing the Right Method: Context Is Everything
The single most important message of this chapter is that there is 
no universally best construction method. There is only the 
method that is best suited to the specific context of a specific 
project.
A reader in Stockholm, considering multi-storey social 
housing with excellent road infrastructure and a guaranteed 
pipeline, should be looking at timber volumetric modular or 
closed-panel systems.
A reader in Nairobi, working with a community land trust 
on settlement upgrading, should be looking at compressed earth 
blocks, panellised systems from a regional workshop, 
incremental housing designs — and insulated concrete panels 
with shotcrete finish, which use the concrete skills the local 
workforce already possesses and can integrate factory-
manufactured bathroom pods for quality-critical services.
A reader in Hong Kong should be looking at full MiC with 
factory production in the Greater Bay Area.
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A reader in the Caribbean, planning hurricane-resilient 
housing, should be looking at ICF or Emmedue M2 insulated 
concrete panel systems, tested to withstand winds exceeding 200 
kilometres per hour, with integrated pods for rapid service 
installation.
A reader in the Gulf States, facing extreme heat and a 
concrete-dominant construction culture, should be looking at 
Emmedue M2 or ICF systems with their exceptional thermal 
mass and insulation performance, combined with factory-
manufactured pods for bathrooms and kitchens where quality 
control in extreme conditions is paramount.
A reader in post-earthquake Turkey should be looking at 
Emmedue M2 panels — seismically tested, lightweight, rapidly 
deployable, and compatible with the skilled shotcrete workforce 
that Turkey’s construction industry already provides.
Context determines method, not the other way around. The 
role of this book is not to advocate for one construction method. 
It is to equip practitioners with the knowledge to choose the right 
one.
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The Spectrum at a Glance
	Method
	Factory 
Content
	Best For
	Key 
Limitation
	Global 
Relevance

	Volumetric (3D)
	Very high — 
complete 
rooms
	Hotels, 
apartments, 
dormitories
	Transport, 
capital, pipeline
	Developed 
markets with 
crane access

	Panelised (2D)
	Medium to 
high — flat 
panels
	Houses, low-
rise, schools
	More on-site 
work
	Universal — 
most 
practical 
entry point

	M2 Emmedue 
(shotcrete/
precast)
	Industrial 
panels; 
concrete on 
site or 
factory
	All building 
types to 6 
storeys
	Requires 
shotcrete skill or 
precast facility
	Concrete-
dominant 
markets: 
Africa, 
MENA, Asia, 
Latin 
America

	ICF (insulated 
concrete 
formwork)
	Foam 
blocks; 
concrete 
poured on 
site
	Disaster-
prone, hot 
climates
	Heavier walls; 
pour skill 
needed
	N. America, 
MENA, 
Caribbean, 
seismic zones

	SIPs (structural 
insulated 
panels)
	Factory-
made foam 
+ OSB
	Cold/
temperate 
residential
	Lower thermal 
mass; moisture 
risk
	N. America, 
N. Europe, 
Oceania

	Hybrid (panels/
M2/ICF + pods)
	Shell + 
factory pods
	Quality-
critical 
services in 
any shell
	Coordination 
complexity
	The 
pragmatic 
centre for 
developing 
markets
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*   *   *
The spectrum of modern construction methods is now wide 
enough to address every housing context described in this book. 
From the precision of Japanese factory production to the 
	3D Printing
	High for 
shell; low for 
fit-out
	Single-storey, 
low-labour
	Shells only; 
wind resistance 
limited
	Future 
technology; 
invest and 
monitor

	Pods & Sub-
assemblies
	High for 
components
	Bathrooms, 
kitchens, 
MEP
	Does not 
address 
structure
	Lowest-risk 
MMC entry 
point 
anywhere

	Compressed 
Earth Blocks
	Low — local 
production
	Hot, dry 
climates
	Regulatory/
cultural barriers
	Africa, S. 
Asia, Latin 
America

	Bamboo 
Systems
	Low to 
medium
	Tropical 
regions
	Supply chain; 
code recognition
	Emerging; 
high tropical 
potential

	Incremental 
Housing
	Core factory-
made; 
expand over 
time
	Low-income 
communities
	Requires tenure 
+ microfinance
	Essential for 
Africa, S. 
Asia, Latin 
America

	Site Innovations 
(6&7)
	Low — 
improved 
processes
	All traditional 
construction
	Incremental, not 
transformative
	Universal — 
improves 
productivity 
everywhere
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community-based simplicity of compressed earth block making, 
from Hong Kong’s crane-lifted MiC modules to insulated 
concrete panel homes in East Africa finished with shotcrete and 
fitted with factory-manufactured bathroom pods, the technology 
exists. The challenge has never been whether modern 
construction can deliver the homes the world needs. The 
challenge is matching the right method to the right place, at the 
right scale, with the right financial and regulatory support.
For much of the world — the billions of people who live in 
concrete-construction economies — the insulated concrete panel 
systems described in this chapter represent the most immediately 
deployable pathway to modern construction. Not because they 
are the most advanced. But because they meet the world where it 
is, use the materials and skills it already possesses, and deliver 
measurably better outcomes in speed, cost, quality, and building 
performance. When combined with factory-manufactured pods 
for bathrooms, kitchens, and services, they become the pragmatic 
centre of the global housing construction strategy that this book 
advocates.      In the next chapter, we examine how design must 
adapt to serve these methods — how the principles of Design for 
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Manufacture and Assembly apply across the global spectrum, 
from a volumetric factory in Sweden to a shotcrete-finished M2 
panel in Kenya.
*   *   *
 
Chapter Summary
MMC is a spectrum, not a single method. From volumetric 
modules to insulated concrete panels to site-based process 
improvements, the range spans every level of technology, capital 
investment, and economic context.
Volumetric modular: 30–50% faster, 100–400% productivity 
gains. Requires transport infrastructure, capital, and guaranteed 
pipeline.
Panellised systems: Most universally applicable factory-based 
method. Efficient logistics, design flexibility. The entry point for 
most countries.
Insulated concrete panels (M2/ICF/SIPs): The bridge 
between traditional concrete and modern construction. M2 
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Emmedue: 40+ years, 1 million buildings, 77 plants worldwide, 
seismic/cyclonic/fire tested. ICF: $949m market, exceptional 
thermal mass. SIPs: excellent for cold/temperate. All serve as 
platforms for pod integration. The most immediately deployable 
route for concrete-dominant markets.
Hybrid (panels/M2/ICF + pods): The pragmatic centre. 
Insulated panel shell provides structure, thermal mass, seismic 
resistance. Factory pods provide precision bathrooms, kitchens, 
services. Together: faster, higher quality, more cost-certain than 
either alone.
3D printing: Genuine promise but limited to shells. Wind 
resistance below hurricane threshold. Watch and invest; do not 
yet rely upon.
Pods and sub-assemblies: Lowest-risk MMC entry point for 
any builder, anywhere. Integrate with any structural system 
including M2, ICF, and traditional concrete.
Developing-world methods: CEBs, bamboo, incremental 
housing. Essential where the framework does not fit. Incremental 
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housing using M2/ICF core structures enables expansion while 
maintaining structural and thermal continuity.
Context determines method: No universally best method. Six 
reader scenarios from Stockholm to the Gulf demonstrate that 
climate, economy, skills, transport, and governance determine 
the choice.￼
 
 
 
 
 
 
 


201 of 401


[image: casa_prototipo_2023_con watermark.jpg]

A world without enough homes


Andrew J Bannister

CHAPTER TEN
 
Designing for Manufacture : Assembly — and Context
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Design for Manufacture and Assembly is a phrase that originated 
in the automotive and consumer electronics industries. It refers 
to a design approach that considers, from the very first sketch, 
how a product will be manufactured and how it will be assembled 
into its final form. The aim is to simplify both processes — to 
reduce the number of components, to ensure each component 
can be made efficiently, and to design the product so that it goes 
together easily, quickly, and with minimal opportunity for error.
Applied to construction, DfMA is the discipline that 
transforms a building from something that is designed and then 
figured out on site, into something that is designed specifically to 
be manufactured and assembled at its destination. It is not an 
optional enhancement. It is the precondition for every form of 
modern construction described in the previous chapter — from 
volumetric modular systems to insulated concrete panels to 
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factory-manufactured pods. Without DfMA thinking, you are not 
doing modern construction. You are doing traditional 
construction with industrialised components, and you will not 
achieve the speed, quality, or cost benefits that modern methods 
promise.
But here is what the textbooks do not tell you. DfMA as codified 
in the UK, Hong Kong, and Scandinavia assumes precision 
manufacturing facilities, reliable road networks, crane 
availability, a skilled factory workforce, digital design tools, and a 
dependable supply chain. These assumptions hold in Stockholm, 
London, and Hong Kong. They do not hold in Nairobi, Dhaka, or 
rural Mozambique — places where the housing crisis is most 
acute and the need for manufacturing-based methods is greatest. 
This chapter takes the universal principles of DfMA and 
examines how they must be adapted to work across the full range 
of global contexts, including the insulated concrete panel systems 
and hybrid approaches that the previous chapter identified as the 
most immediately deployable route for concrete-dominant 
markets.
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*   *   *
The Universal Principles
Certain DfMA principles are universal. They apply whether you 
are designing a timber volumetric module in a Swedish factory, 
an Emmedue M2 insulated panel system for shotcrete finishing 
in East Africa, or a compressed earth block house kit for 
community assembly in Ghana.
Reduce the number of components. Every additional part is 
an additional opportunity for error, delay, and cost. DfMA 
thinking relentlessly asks: can two components become one? Can 
a joint be eliminated? The Emmedue M2 system exemplifies this 
principle: a single panel element serves simultaneously as 
structure, insulation, and reinforcement substrate, reducing the 
component count from three separate trades to one integrated 
product. The fewer the parts, the faster the assembly.
Design for repetition. Repetition makes production efficient. 
When the same component is manufactured hundreds of times, 
the production line optimises, workers develop expertise, quality 
improves, and unit costs fall. In housing, repetition means 
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standardising room sizes, structural grids, window positions, 
service routes, and connection details. This does not mean every 
home must look identical — Sweden’s BoKlok demonstrates 
standardised components producing varied homes. For insulated 
concrete panel systems, repetition means standardising panel 
dimensions, reinforcement patterns, and junction details across 
an entire housing programme so that the shotcrete or concrete 
application follows the same sequence on every building.
Design for tolerance. Tolerance management is the most 
technically critical aspect of DfMA in construction. A factory-
made component is produced to millimetre precision. A site-
prepared foundation is, at best, produced to centimetre precision. 
The interface between factory and site must accommodate the 
difference. For insulated concrete panel systems, tolerance is 
managed differently from steel or timber systems: the panels are 
positioned and braced to the required alignment, and the 
shotcrete application itself accommodates minor foundation 
irregularities by building up thickness where needed. This is one 
of the system’s advantages in developing markets where 
foundation precision may be variable — the concrete finish is 
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inherently tolerant in a way that dry-fixed mechanical 
connections are not.
Design for transport. Every component manufactured away 
from its final location must be transported. Transport imposes 
dimensional constraints, structural requirements, and logistical 
considerations. In developing markets where the last mile may be 
an unpaved track, transport design is a fundamental constraint. 
Insulated concrete panel systems have a specific transport 
advantage here: unfinished Emmedue panels are lightweight, 
flat-packable, and can be carried by hand, loaded onto pickup 
trucks, or shipped in standard containers. A single truck can 
carry the panels for an entire house. The heavy material — 
concrete — is sourced locally and applied on site, eliminating the 
need to transport the weight that makes volumetric modules 
logistically challenging.
Design for the assembly workforce. DfMA requires that 
connections, sequences, and processes are designed for the 
people who will actually perform them. For insulated concrete 
panel systems, this is a particular strength: the shotcrete 
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application process uses concrete skills that exist in every 
construction market in the world. A builder who has spent a 
career working with concrete does not need to retrain to apply 
shotcrete to an Emmedue panel. The panel positioning requires 
basic alignment skills. The reinforcement detailing at junctions 
follows standard concrete reinforcement practice. The system is 
designed for the workforce that already exists, not the workforce 
the designer wishes existed. Visual assembly instructions, 
modelled on the approach IKEA has refined for consumer 
furniture, have direct applicability for the panel positioning and 
bracing sequence in multilingual contexts.
Design for the climate. A building component designed for 
temperate Europe will not necessarily perform in 50-degree Gulf 
heat, tropical humidity, or sub-zero cold. Adhesives and sealants 
have temperature ranges. Curing times vary dramatically. For 
shotcrete-finished insulated panels, climate affects the concrete 
curing process: in extreme heat, water evaporates from the mix 
too quickly, requiring curing compounds or shading; in extreme 
cold, concrete must be protected from freezing during curing. 
These are well-understood challenges in concrete construction, 
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manageable with standard practice, but they must be specified in 
the DfMA documentation for each climate zone rather than 
assumed.
*   *   *
Three Worlds of Manufacturing: The Factory, the Panel 
Plant, and the Workshop
When DfMA literature discusses manufacturing, it typically 
envisions a facility like Lindbäcks in Sweden or Sekisui House in 
Japan: a large, climate-controlled factory with production lines, 
overhead cranes, robotic equipment, and a workforce operating 
in conditions familiar to an automotive manufacturer. This is one 
end of the manufacturing spectrum.
At the other end is the regional workshop: a covered space 
equipped with a concrete floor, basic power tools, and a 
workforce trained in the specific assembly processes required. 
This workshop can produce panellised wall sections, compressed 
earth blocks, and pre-assembled service modules for a regional 
market.
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Between these two extremes sits a third manufacturing 
environment that is critical to the global housing strategy this 
book advocates: the insulated concrete panel production facility. 
An Emmedue M2 panel plant, for example, requires industrial-
scale EPS moulding and steel mesh welding equipment but 
operates at significantly lower capital cost than a volumetric 
modular factory. It produces standardised panels that are 
industrially consistent but not finished — the concrete 
application happens either in a precast yard attached to the plant 
or on site by the shotcrete crew. This three-stage model — factory 
panel production, optional precast finishing, and on-site 
assembly with local concrete application — distributes the 
manufacturing process across locations and skill sets in a way 
that neither the full factory nor the basic workshop can.
DfMA principles apply to all three environments, but the design 
decisions differ at each stage. For the panel plant, DfMA means 
optimising the panel dimensions, EPS core profiles, and 
reinforcement mesh patterns for efficient industrial production. 
For the precast yard, it means designing mould systems and 
curing processes that produce consistent concrete finishes. For 
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the on-site crew, it means specifying shotcrete mix designs, 
application thicknesses, reinforcement details at junctions, and 
the sequence of panel erection, bracing, and finishing that the 
crew will follow. The DfMA documentation for an insulated 
concrete panel project is therefore more distributed than for a 
volumetric module (where almost all the DfMA is concentrated in 
the factory) but less distributed than for traditional site 
construction (where almost nothing is designed for manufacture 
at all).
*   *   *
Designing for Real Transport Routes
Transport design in developed markets is a solved problem. In 
much of the developing world, it is a fundamental constraint that 
shapes every other design decision. A component that must travel 
from a coastal factory to a rural site may face unpaved roads, 
bridges with weight limits, river crossings with no bridges, and 
rainy seasons that make routes impassable for months.
Designing for these conditions means designing smaller and 
lighter components. It means panellised rather than volumetric. 
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It means flat-packing everything possible. And it is precisely here 
that insulated concrete panel systems demonstrate their 
transport logic most clearly. An unfinished Emmedue panel 
weighs a fraction of the finished wall it will become. The heavy 
material — concrete, sand, aggregate, water — is sourced locally, 
often within kilometres of the site. Only the engineered 
components — the EPS core and the steel mesh — need to be 
transported from the panel plant. This separation of lightweight, 
transportable manufactured components from heavy, locally 
sourced finishing materials is a DfMA strategy that is ideally 
suited to markets with limited transport infrastructure.
Indonesia’s archipelagic geography presents a specific case: 
panels manufactured on Java can be shipped by sea in standard 
ISO containers to sites on Sumatra, Kalimantan, or the thousands 
of smaller islands. The concrete for finishing is sourced locally on 
each island. The transport cost is a fraction of what shipping 
finished concrete panels or volumetric modules would require.
*   *   *
Designing for the Workforce You Have
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The construction workforce in Sweden is highly trained and 
experienced in factory-based methods. The workforce in Sub-
Saharan Africa is predominantly informal and experienced in 
traditional masonry and concrete. The Gulf workforce includes a 
high proportion of migrant workers with varying skill levels. Each 
is capable. None is interchangeable.
DfMA for insulated concrete panel systems has a specific 
advantage in this context: it splits the skill requirements between 
two distinct operations. Panel positioning requires basic 
alignment and bracing skills — comparable to erecting formwork, 
a skill every concrete worker possesses. Shotcrete application 
requires a pneumatic spray technique that can be learned in days 
by anyone experienced in concrete work. Neither operation 
requires the precision welding, millimetre-tolerance mechanical 
fixing, or CNC-guided assembly that volumetric modular or 
advanced panellised systems demand.
Where factory-manufactured pods are integrated into the 
insulated panel shell, the skill separation becomes even clearer. 
The shell is built by the local concrete workforce. The pods are 
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manufactured in a regional factory by trained operatives. The pod 
is delivered to site and connected to pre-planned service routes 
by a small specialist team. Each group uses the skills they already 
have. The DfMA challenge is not training the workforce to do 
something new. It is designing the interfaces between the three 
groups — the panel crew, the shotcrete crew, and the pod 
installation team — so that each group’s work connects 
seamlessly to the others.
Visual assembly instructions remain critical for the panel 
positioning and bracing sequence. Colour-coded reinforcement 
details for junctions, corners, and openings eliminate the need 
for workers to interpret structural drawings on site. Numbered 
panel sequences, matching the site layout plan, ensure that the 
right panel goes in the right location. These are DfMA techniques 
that make the difference between a system that works in practice 
and one that works only in theory.
*   *   *
Digital Tools: From BIM to Mobile
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Building Information Modelling is the standard digital design 
and coordination platform for DfMA in developed markets. A 
BIM model containing the precise geometry, material 
specification, and services coordination of every component 
enables automated manufacturing and quality verification. For 
insulated concrete panel systems, BIM can define the exact panel 
layout, reinforcement schedule, junction details, shotcrete 
thickness specifications, and pod connection points for an entire 
building, generating both the panel manufacturing instructions 
and the on-site assembly sequence from a single digital model.
In much of the developing world, BIM is not the starting point. 
Mobile-based design and instruction applications, GPS-enabled 
site survey tools, simple CAD platforms on tablets, and video-
based training materials are more immediately applicable. For 
M2 panel projects in developing markets, the most effective 
digital tool may be a tablet application that shows the site crew a 
3D visualisation of each panel’s position, bracing requirements, 
and reinforcement details, updated in real time as each panel is 
installed and checked off.
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The UK’s Digital Kit of Parts concept — a library of standardised, 
digitally defined building components — has direct global 
applicability. A digital library of insulated concrete panel 
configurations, optimised for regional manufacturing capabilities 
and local building codes, could be made available to practitioners 
worldwide. The design intelligence would be embedded in the 
components themselves, reducing the expertise required of the 
individual designer. This is the GUILD’s Innovation pillar in 
digital form.
*   *   *
Repetition Without Monotony: Achieving Architectural 
Quality
The greatest cultural resistance to DfMA and modern 
construction comes from the fear that standardisation produces 
monotonous housing. This fear is based on real experience from 
post-war Europe. But the technology now exists to achieve mass 
customisation — individualised products from standardised 
manufacturing processes.
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An insulated concrete panel system with a standardised 
structural grid and standardised panel dimensions can produce 
houses that vary in layout, size, orientation, and external 
appearance. The structural grid is invisible inside the finished 
concrete walls. The standardised panels are hidden beneath the 
rendered surface. What the resident sees and experiences is 
variety and architectural quality. The Emmedue system’s curved 
panel capability adds a dimension that rectangular panellised 
systems cannot offer: curved walls, arched openings, and organic 
forms that give buildings individual character while using 
industrially produced components.
The constraint of the manufacturing system is not the enemy of 
creativity. It is the framework within which creativity operates 
most productively — like a jazz musician improvising within a 
harmonic structure. Some of the most beautiful social housing in 
Europe has been produced using standardised, factory-
manufactured systems. The method is neutral. The design is 
everything.
*   *   *
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The Platform Approach: Designing Systems, Not 
Buildings
The most significant conceptual advance in DfMA for 
construction is the shift from project-based design to platform-
based design. Instead of designing a house, you design a housing 
system. Instead of a one-off production run, you create a product 
line.
For insulated concrete panel systems, the platform approach is 
natural. A government or housing authority that invests in 
developing a standardised platform of Emmedue or ICF panel 
configurations — a set of wall heights, thicknesses, opening 
positions, junction details, and pod connection specifications — 
can deploy that platform across hundreds of sites. The upfront 
investment in platform development is significant but is a one-
time cost that yields returns across every subsequent project. 
Wales’s pattern book, Singapore’s HDB standards, and Hong 
Kong’s MiC standardisation programme are all platform 
approaches. An African regional housing authority that develops 
a platform of insulated concrete panel configurations, designed 
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for local materials and local shotcrete skills, could achieve the 
same economies of repetition.
This is how the housing deficit gets closed at scale: not by 
designing every home individually, but by designing a system 
that produces homes.
*   *   *
DfMA Across Climate Zones
In hot arid climates, insulated concrete panels deliver exceptional 
performance: the EPS insulation prevents external heat from 
entering, while the concrete thermal mass absorbs residual heat 
during the day and releases it at night. The factory-sealed panel 
eliminates the gaps and joints through which hot air infiltrates 
traditional masonry. DfMA for this climate means specifying 
high-density EPS, reflective external renders, and shaded 
connection details at junctions.
In hot humid climates, the DfMA priorities shift to moisture 
management and ventilation. Panel systems must incorporate 
vapour barriers, ventilation openings, and elevated base details 
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that prevent floodwater from reaching the EPS core. Factory-
manufactured pods for bathrooms are particularly valuable in 
humid climates, where waterproofing quality is critical and 
difficult to achieve consistently on site.
In temperate climates, insulated concrete panels compete directly 
with timber-frame panellised systems and SIPs. The choice 
between them is often determined by local material availability, 
workforce skills, and cultural preference. In seismic zones, the 
reinforced concrete shell of an M2 or ICF system provides the 
ductility and mass that seismic design requires, validated by 
decades of earthquake performance data from Emmedue 
buildings worldwide.
In cold climates, the continuous insulation of ICF and M2 
panels eliminates the thermal bridging that causes condensation 
and heat loss in conventional construction. Shotcrete curing must 
be managed carefully in sub-zero temperatures, but the 
techniques are well-established in cold-climate concrete practice.
*   *   *
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Design for Manufacture and Assembly is the fundamental shift in 
thinking that makes modern construction methods work. 
Without it, components do not fit, assemblies take longer than 
traditional methods, and quality fails to meet the promise. With 
it, construction delivers the speed, cost, and quality advantages 
that the global housing crisis demands.
But DfMA must be adapted to context. Designing for a high-tech 
Scandinavian factory is not the same as designing for an M2 
panel plant in Kenya. Designing for transport on a motorway is 
not the same as designing lightweight panels for an unpaved 
track in rural India. Designing for a trained Japanese factory 
workforce is not the same as designing for a shotcrete crew in a 
Kenyan settlement upgrading programme.
The designer who understands both the universal principles and 
the local context — who can apply DfMA thinking to a volumetric 
module in Stockholm, an insulated concrete panel system in 
Lagos, and a compressed earth block kit in rural Ghana — is the 
designer who will produce housing that actually gets built, that 
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actually works, and that actually serves the people it was 
designed for.
In the next chapter, we examine the structural systems — steel, 
timber, concrete, earth, bamboo, and their insulated panel 
derivatives — that form the bones of every construction method 
described.
*   *   *
Chapter Summary
DfMA is not optional. It is the precondition for every form of 
modern construction, from volumetric modules to insulated 
concrete panels to factory-manufactured pods.
Six universal principles: Reduce components (M2 integrates 
structure, insulation, and reinforcement in one panel), design for 
repetition, design for tolerance (shotcrete inherently 
accommodates foundation variability), design for transport 
(lightweight panels, heavy concrete sourced locally), design for 
the assembly workforce (concrete skills already universal), and 
design for the climate.
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Three worlds of manufacturing: The high-tech factory, the 
insulated concrete panel plant (lower capital, distributed 
finishing), and the regional workshop. DfMA must be designed 
for the facility that actually exists.
Transport advantage of insulated panels: Lightweight 
manufactured panels shipped; heavy concrete sourced locally. 
Only the engineered components travel. The ideal logistics model 
for markets with limited transport infrastructure.
Workforce advantage: Panel positioning, shotcrete 
application, and pod connection each use existing skills. DfMA 
designs the interfaces between the three crews, not new skills for 
any of them.
Platform approach: Standardised insulated panel 
configurations deployed across hundreds of sites. One-time 
platform development investment yields returns across every 
subsequent project.
Repetition is not monotony: M2’s curved panel capability 
adds organic forms impossible with rectangular systems. The 
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constraints of the manufacturing system are the framework 
within which creativity operates most productively.
￼ 
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CHAPTER ELEVEN
 
Structural Systems : Choosing the Right Frame for the 
Region
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Every building has bones. The structural system — the frame, the 
skeleton, the load-bearing elements that hold everything up and 
hold everything together — is the most consequential decision a 
designer or engineer makes. It determines the building’s weight, 
cost, carbon footprint, fire performance, seismic behaviour, 
acoustic properties, thermal characteristics, build-ability, and 
lifespan. Get the structural system wrong and nothing else 
matters. Get it right and everything else becomes easier.
For the global social housing challenge, the choice of structural 
system connects directly to regional context: which materials are 
locally available, which can be manufactured at affordable cost, 
which are appropriate to the climate and seismic conditions, 
which can be assembled by the available workforce, and which 
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meet the regulatory and cultural expectations of the communities 
they serve.
This chapter examines six structural families — steel, timber, 
concrete, insulated concrete panel systems, earth, and bamboo — 
and maps each to the global regions where it is most applicable. A 
recent landmark study found that when steel, concrete, and 
timber are each designed well, they achieve remarkably similar 
costs and environmental performance. The choice is not about 
finding the universally superior material. It is about finding the 
right material for the right place.
*   *   *
Light Gauge Steel Framing: The Versatile Workhorse
Light gauge steel framing uses cold-formed steel sections — C-
sections and U-sections formed from thin sheet steel — to create 
walls, floors, and roof structures. It is the structural system used 
in the majority of volumetric modular buildings and the 
backbone of prefabricated panel systems across Europe, Asia, the 
Middle East, and increasingly Africa.
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The advantages are considerable. Dimensional precision essential 
for factory production and DfMA tolerances. Lightweight, 
reducing foundation requirements and making modules easier to 
transport. Non-combustible. Impervious to termites and rot. One 
hundred per cent recyclable. In seismic zones, light gauge steel 
performs well because of its inherent ductility — it flexes rather 
than fractures under lateral loads. Japan’s Sekisui House uses 
steel framing extensively, and Japan’s seismic record provides 
definitive evidence of performance under extreme conditions.
The primary limitation is carbon-intensive production, though 
recycled steel and low-carbon products like ArcelorMittal’s XCarb 
are closing the gap. For the developing world, roll-forming 
facilities can be established at lower capital cost than heavy steel 
mills, using imported coil steel and local production. FrameCAD 
provides turnkey roll-forming systems specifically designed for 
this purpose. Light gauge steel also forms the reinforcement 
mesh in insulated concrete panel systems like the Emmedue M2 
— the same material family serving two different structural 
approaches.
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*   *   *
Mass Timber: The Carbon Case and the Cultural Shift
Mass timber — cross-laminated timber, glued laminated timber, 
nail-laminated timber, and dowel-laminated timber — has 
emerged as the most significant structural innovation in 
construction this century. The global market was valued at 
approximately 1 billion US dollars in 2024, projected to reach 1.3 
billion by 2030.
The carbon case is compelling. Timber is a carbon sink: a tree 
absorbs CO2 as it grows, and that carbon remains locked in the 
structural product for the life of the building. Research finds 
mass timber reduces global warming potential by 20 to 60 per 
cent compared with reinforced concrete. Cross-laminated timber 
offers exceptional strength, stiffness, and dimensional stability 
with two-way spanning capability similar to a reinforced concrete 
slab. CLT can be manufactured to extremely tight tolerances 
using CNC cutting, making it ideally suited to DfMA.
Timber leads the UK prefabricated buildings market with 33 per 
cent share. In Sweden, approximately 45 per cent of new housing 
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is factory-built, predominantly timber-frame. In Germany, 26 per 
cent of new single and two-family homes were prefabricated in 
2024 with timber dominant. The fire safety concern is addressed 
by modern fire engineering: mass timber chars at a predictable 
rate, forming an insulating layer that protects the structural core.
For social housing, mass timber is most directly applicable in 
regions with established forestry: Scandinavia, Canada, the 
Pacific Northwest, parts of Eastern Europe, and Oceania. In 
regions without forestry infrastructure, insulated concrete panel 
systems offer an alternative that achieves comparable thermal 
performance through a different material pathway.
*   *   *
Precast Concrete: The Developing World’s Default, 
Modernised
Reinforced concrete is the most widely used structural material 
in the world — the default across Africa, the Middle East, South 
Asia, and large parts of Latin America and East Asia. The raw 
materials are available almost everywhere. The workforce knows 
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how to work with it. And for many communities, concrete 
represents permanence and progress.
The challenges are threefold: cement production is responsible 
for approximately 8 per cent of global CO2 emissions; cast-in-situ 
construction is slow, labour-intensive, and quality-variable; and 
cement costs in the developing world are often inflated by import 
duties and supply chain inefficiencies. Precast concrete addresses 
the second and third challenges by manufacturing elements in 
controlled environments. Precast panel systems are the structural 
backbone of Singapore’s HDB programme and China’s mass 
housing delivery.
The carbon problem is being addressed through low-carbon 
mixes using fly ash, ground granulated blast furnace slag, and 
calcined clay, reducing carbon intensity by 30 to 50 per cent. For 
social housing in the developing world, the modernisation of 
concrete construction — through precasting, lower-carbon mixes, 
insulated panel systems, and integration with modular pods — 
rather than its replacement, is the most realistic pathway.
*   *   *
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Insulated Concrete Panel Systems: Structure and 
Insulation as One
Insulated concrete panel systems occupy a unique position in the 
structural spectrum. They are not merely concrete with insulation 
added. They are integrated structural systems in which the 
insulating core, the reinforcement, and the concrete work 
together as a single composite element. Three technologies define 
this category.
The Emmedue M2 System uses an expanded polystyrene core 
enclosed between two layers of galvanised steel wire mesh, 
connected by steel wire connectors. The panels are industrially 
produced and completed on site with shotcrete or precast 
concrete. The result is a monolithic reinforced concrete structure 
with continuous thermal insulation and zero thermal bridging. A 
standard PSM80 wall at 15 centimetres thickness provides the 
same thermal insulation as a 40-centimetre solid masonry wall. 
The system is load-bearing to four storeys with single panels and 
six or more with double panels. It has been tested and certified 
for seismic resistance, hurricane-force winds exceeding 200 
kilometres per hour, and fire resistance of two hours. Over one 
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million buildings have been constructed worldwide across 40 
years, through 77 manufacturing plants on every inhabited 
continent.
Insulated Concrete Formwork uses hollow EPS blocks 
stacked on site, reinforced with steel, and filled with poured 
concrete. The foam remains permanently, providing continuous 
insulation on both sides of a solid concrete core. The global ICF 
market reached 949 million dollars in 2024, projected to reach 
1.3 billion by 2030. ICF walls provide a nominal R-value of 23, 
with performance R-values reaching 50 due to the thermal mass 
effect. They resist winds up to 250 miles per hour and provide 
fire resistance that exceeds conventional concrete. The 
interlocking block assembly is intuitive and compatible with 
semi-skilled labour. ICF is particularly effective in climates with 
large diurnal temperature swings — the concrete core absorbs 
heat during the day and releases it at night.
Structural Insulated Panels consist of an insulating foam 
core bonded between two OSB facings. SIPs are fully factory-
manufactured, lightweight, and provide excellent thermal 
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performance in cold and temperate climates. Their limitations 
include lower thermal mass than concrete-based systems, 
susceptibility to moisture damage, and combustible OSB facings. 
SIPs are most widely used in North America, Northern Europe, 
and Australasia.
The structural significance of insulated concrete panel systems 
for this book’s global argument is profound. In the concrete-
dominant markets of Africa, the Middle East, South Asia, and 
Latin America, these systems offer a structural approach that 
uses the same material the workforce already knows (concrete), 
the same material the supply chain already provides (cement, 
aggregate, sand, water), and the same material the community 
already trusts (a concrete building that looks, sounds, and feels 
like concrete) — while delivering thermal performance, 
construction speed, and quality consistency that traditional 
concrete construction cannot match.
Furthermore, the insulated concrete panel shell serves as an ideal 
platform for integrating factory-manufactured pods and sub-
assemblies. The concrete shell provides robust structural support 
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for bathroom pods, kitchen modules, and service risers. The 
connection between pod and shell uses standard concrete fixings 
— resin-anchored bolts, cast-in brackets — that any concrete 
contractor can execute. This hybrid approach, described in the 
previous chapter, is the pragmatic centre of the global 
construction strategy.
*   *   *
Compressed Earth: Ancient Material, Modern 
Engineering
Earth is the oldest building material and the most abundant. An 
estimated one-third of the world’s population lives in earthen 
structures. Compressed earth blocks change the equation: by 
stabilising locally sourced soil with 5 to 10 per cent Portland 
cement and compressing it in manual or motorised presses, CEBs 
produce blocks that are significantly stronger, more 
dimensionally consistent, and more water-resistant than 
traditional sun-dried bricks.
The thermal properties are outstanding for hot climates: high 
thermal mass absorbs heat during the day and releases it at night, 
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moderating temperatures without mechanical cooling. In arid 
and semi-arid regions where energy costs for cooling burden low-
income households, this passive performance is a fundamental 
contribution to affordability. The barriers are regulatory and 
perceptual: building codes in many countries do not recognise 
earth-based construction, and cultural perceptions associate 
earth with poverty rather than innovation.
Where compressed earth is used for walls, insulated concrete 
panel systems can complement it for roofing and flooring, where 
earth’s spanning capability is limited. A house with CEB walls 
and an Emmedue panel roof combines the thermal mass of earth 
with the spanning and weatherproofing capability of an insulated 
concrete panel — a hybrid that uses each material where it 
performs best. ( Roof weight to be engineered suitable for wall thickness ) 
*   *   *
Bamboo: The Fastest-Growing Structural Material on 
Earth
Bamboo grows to harvestable maturity in three to five years, has 
tensile strength comparable to mild steel, sequesters carbon 
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rapidly, and grows abundantly across the tropical belt where 
housing demand is greatest. Engineered bamboo products — 
laminated bamboo lumber, beams, columns, and panels — are 
achieving structural performance that meets international 
standards. ISO 22156 provides an international standard for 
bamboo structural design.
For social housing, bamboo’s advantages include low material 
cost, local availability in tropical regions, rapid renewability, and 
simple processing. Treatment technologies address durability. 
The most promising pathway is as an engineered laminated 
product manufactured in regional facilities. Like compressed 
earth, bamboo can be combined with insulated concrete panel 
systems in hybrid configurations — bamboo structural framing 
with M2 panel infill, or bamboo roof structures over ICF walls.
*   *   *
Hybrid Systems: The Best of Each Material
In practice, the most effective structural solutions for social 
housing combine materials rather than relying on a single one. 
Hybrid systems use each material where it performs best: steel 
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for connections requiring high strength-to-weight ratio; timber 
for walls and floors where carbon performance is the priority; 
concrete for foundations, cores, and fire-critical elements; 
insulated concrete panels for the building envelope where 
thermal performance and seismic resistance are paramount; 
earth for walls where passive thermal performance and local 
material use are the objectives; and factory-manufactured pods 
for the service-intensive areas where quality control is critical.
A recent landmark Canadian study comparing steel, concrete, 
and mass timber found that when each material was designed to 
its strengths, costs were remarkably similar: steel at 3.1 million 
dollars, concrete at 3.1 million, and timber at 3.0 million for 
equivalent buildings. The environmental performance was also 
close, though timber had a slight carbon advantage. The most 
important conclusion was not that one material was superior but 
that good design with any material can meet sustainability 
targets.
For social housing globally, the most powerful hybrid is the 
insulated concrete panel shell with factory-manufactured pods. A 
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house in coastal Kenya might use an M2 panel shell for seismic 
and cyclone resistance, with a factory-produced bathroom pod 
for quality assurance. A mid-rise apartment in Eastern Europe 
might use an ICF structural system with CLT floor panels for 
carbon performance. A home in the Gulf might use M2 double 
panels for extreme thermal performance with pre-assembled 
MEP modules. The designer’s job is not to be loyal to a material. 
It is to be loyal to the performance requirements of the building 
and the context in which it will stand.
*   *   *
Foundation Strategies for Manufactured and Panel 
Buildings
The interface between a manufactured building and the ground is 
one of the most critical details. Factory-produced modules and 
panels are manufactured to millimetre precision. Foundations 
are site-specific and subject to ground condition variability.
For insulated concrete panel buildings, foundation requirements 
differ from those of volumetric modular systems. M2 and ICF 
panels are anchored to the foundation with dowel bars or starter 
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reinforcement that is cast into or drilled into the foundation slab. 
The panel’s shotcrete application then encases these connections, 
creating a monolithic joint between foundation and wall. This 
connection method is more tolerant of minor foundation 
irregularities than the precision-bolted connections required by 
steel-framed modular systems, which is a significant advantage in 
developing markets where foundation quality may be variable.
Screw pile foundations — steel helical piles driven 
mechanically — work well with lightweight panellised and 
modular systems for relocatable buildings. For insulated concrete 
panel buildings, which are heavier when finished, conventional 
strip or pad foundations are more appropriate. The choice of 
foundation system connects directly to the structural system and 
the site conditions, and must be determined together, not 
separately.
*   *   *
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Structural Systems Compared
	Material
	Carbon
	Seismic
	Fire
	Cost
	Best Regional 
Fit

	Light Gauge Steel
	High (virgin); 
low recycled
	Excellent — 
ductile
	Non-
combustible
	Moderate
	Universal; 
seismic; tropics

	Mass Timber CLT
	Carbon-
negative
	Good with 
design
	Chars 
predictably
	Competitive
	Scandinavia, N. 
America, 
Oceania

	Precast Concrete
	High; 
improving 
with low-C 
mixes
	Good low/
mid-rise
	Excellent
	Variable
	S/E Asia, 
MENA, Africa, 
Lat. Am.

	M2 Emmedue 
(EPS + shotcrete/
precast)
	Moderate 
(EPS + 
concrete); 
improving
	Excellent — 
tested 
globally
	2-hour rated
	Competitive
	All concrete-
dominant 
markets; 
seismic/
cyclonic zones

	ICF (EPS + 
poured concrete)
	Moderate; 
improving
	Good
	Excellent
	Moderate
	N. America, 
MENA, 
Caribbean, 
disaster-prone

	SIPs (EPS/PUR + 
OSB)
	Moderate
	Good 
lightweight
	Combustible 
facings
	Competitive
	Cold/
temperate: N. 
America, N. 
Europe

	Compressed Earth
	Very low
	Low-rise 
only
	Non-
combustible
	Very low
	Africa, S. Asia, 
MENA — hot 
arid

	Engineered 
Bamboo
	Very low; 
rapid 
sequestration
	Good 
lightweight
	Requires 
treatment
	Low
	Tropical belt
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*   *   *
The choice of structural system for social housing is not an 
abstract engineering exercise. It is a decision with direct 
consequences for cost, carbon, resilience, build-ability, and the 
lived experience of the people who call the building home.
A steel-framed modular dormitory in the Gulf serves a different 
purpose from a CLT apartment in Helsinki, which serves a 
different purpose from an Emmedue M2 insulated panel house in 
rural Ghana, which serves a different purpose from an ICF 
hurricane-resistant home in the Caribbean, which serves a 
different purpose from a bamboo-framed house in the 
Philippines. All of them are valid. All can meet the universal 
definition of social housing: permanently affordable, publicly 
accountable, dignified, safe, and stable.
When each material is designed to its strengths, the costs are 
comparable and the environmental performance converges. The 
	Hybrid (any 
combination)
	Depends on 
mix
	Optimised 
per element
	Optimised
	Optimised
	Universal — 
best of each 
material
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choice should be driven by what is locally available, culturally 
accepted, climatically demanded, seismically required, and 
buildable by the available workforce. For the billions of people 
who live in concrete-construction economies, insulated concrete 
panel systems — M2 Emmedue, ICF, and their integration with 
factory-manufactured pods — offer a structural pathway that is 
immediately deployable, culturally appropriate, and technically 
superior to the traditional concrete construction it is designed to 
modernise.
In the next chapter, we turn from structure to performance: how 
buildings across the global climate spectrum deliver the energy, 
ventilation, water, and service systems that transform a 
structural frame into a liveable home.
*   *   *
Chapter Summary
Light gauge steel: Precise, lightweight, non-combustible, 
termite-proof, 100% recyclable. Excellent seismic. Also forms M2 
panel reinforcement mesh. Universal; particularly suited to 
tropical, seismic, and cyclonic regions.
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Mass timber (CLT/Glue-lam): Carbon-negative, $1bn+ 
market. Reduces GWP 20–60% vs concrete. Best in regions with 
forestry infrastructure. Where timber is unavailable, insulated 
concrete panels achieve comparable thermal performance.
Precast concrete: Global default, locally available. 8% of CO2 
from cement. Modernisation through precasting, low-carbon 
mixes, and insulated panel systems is the realistic pathway.
Insulated concrete panels (M2/ICF/SIPs): Structure and 
insulation integrated as one composite element. M2: 40+ years, 
1m buildings, 77 plants, seismic/cyclonic/fire tested. ICF: $949m 
market, R-value 23–50, 250mph wind resistance. SIPs: excellent 
cold/temperate. All serve as platforms for pod integration. The 
most deployable route for concrete-dominant markets.
Compressed earth: Outstanding thermal mass, very low cost. 
Can combine with M2 panel roofing for hybrid using each 
material at its best.
Engineered bamboo: Tensile strength comparable to steel, 
3-5yr growth. Can combine with insulated panel infill in hybrid 
configurations.
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Hybrid systems: Canadian study: steel, concrete, timber 
achieve near-identical costs. The most powerful hybrid for 
developing markets: insulated concrete panel shell + factory-
manufactured pods. The material matters less than the 
competence of the design.
Foundations: M2/ICF connections are more tolerant of 
foundation irregularities than precision-bolted modular systems 
— a significant advantage in developing markets.
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CHAPTER TWELVE
 
Energy, Services and Building : Performance Across 
Climates
 
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
A home in Helsinki needs heating for eight months of the year. A 
home in Dubai needs cooling for ten. A home in Dhaka needs 
flood resilience and natural ventilation. A home in Kibera needs 
clean water. A home in rural Mozambique may need to generate 
its own electricity because the grid does not reach it. And in every 
case, the energy and services strategy — the heating, cooling, 
ventilation, water supply, sanitation, and electrical systems — is 
what transforms a structural frame into a place where human 
beings can actually live.
This is the chapter that many construction professionals skip, 
because services are less glamorous than structure and less 
visible than architecture. That is a mistake. In social housing, 
where the occupants are by definition on limited incomes, the 
running cost of a home is as important as the construction cost. A 
home that is cheap to build but expensive to heat, cool, or provide 
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with water is not affordable housing. It is a cost trap. And in 
much of the developing world, where the provision of basic 
services — clean water, sanitation, electricity — cannot be 
assumed, the services strategy is not an addition to the housing 
design. It is the design.
This chapter examines how building performance must flex 
across the world’s climate zones, how modern construction 
methods offer specific advantages in delivering high-performance 
envelopes and integrated services, and how to approach energy 
and services design in contexts that range from Scandinavian 
passive houses to off-grid communities in Sub-Saharan Africa.
*   *   *
The Fabric-First Principle: Universal, But Differently 
Applied
The most important principle in building energy performance is 
also the simplest: reduce the demand before providing the 
supply. A well-insulated, well-sealed building envelope requires 
less energy to heat or cool than a poorly insulated one. This is as 
true in Riyadh as it is in Reykjavík, though the physics work 
differently.
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In cold and temperate climates, the fabric-first approach focuses 
on minimising heat loss. High levels of insulation in walls, roofs, 
and floors; thermally broken windows and doors; airtight 
construction that prevents warm air leaking out; and controlled 
ventilation that recovers heat from exhaust air before it is 
expelled. The Passive House standard, which originated in 
Germany and has been adapted for North American climates 
through the Phius standard, demonstrates that energy demand 
for heating and cooling can be reduced by 70 to 90 per cent 
through envelope design alone, without any renewable energy 
generation. The building becomes a thermos rather than a kettle 
— it holds its temperature with minimal input.
Factory-manufactured panels and modules are extraordinarily 
well-suited to achieving these performance levels. Insulation can 
be installed in controlled conditions to exact specifications. 
Airtightness membranes can be sealed with a precision that site 
construction rarely achieves. Thermal bridges — the cold spots 
where structural elements penetrate the insulation layer — can be 
engineered out at the design stage rather than discovered and 
remedied after the building is complete. Scandinavian panellised 
housing systems routinely achieve airtightness levels below 1.0 
air changes per hour at 50 Pascals, which is the threshold for 
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Passive House certification. Achieving the same level on a 
traditional construction site requires exceptional care and 
supervision.
In hot climates, the fabric-first principle reverses: the goal is to 
prevent heat from entering the building rather than to prevent it 
from leaving. High thermal mass walls that absorb heat during 
the day and release it at night. Reflective roofing and wall 
surfaces that reject solar radiation. Deep overhangs and shading 
devices that prevent direct sunlight from reaching windows and 
walls during peak heat hours. Insulation that keeps external heat 
out as effectively as it keeps internal heat in. And in hot-humid 
climates, the additional challenge of managing moisture — 
preventing condensation within the building envelope when the 
temperature difference between inside and outside is significant.
The traditional architecture of hot-climate regions — the 
courtyard houses of the Middle East, the mashrabiya screens of 
Egypt, the wind towers of the Gulf, the verandah houses of 
tropical Asia, the thick-walled adobe of North Africa — embodies 
centuries of accumulated knowledge about passive cooling and 
natural ventilation. Modern construction methods should learn 
from this tradition, not ignore it. A factory-manufactured panel 
that incorporates the thermal mass principles of traditional 
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adobe and the precision sealing of Scandinavian practice would 
combine the best of both worlds.
*   *   *
Ventilation: The Strategy That Changes With Every 
Climate
Ventilation is the building service that varies most dramatically 
across climate zones, and it is the one most frequently 
misunderstood when construction methods are transferred from 
one region to another.
In cold and temperate climates, the goal is to provide fresh air 
without losing heat. Mechanical ventilation with heat recovery — 
MVHR — is the standard solution. An MVHR unit continuously 
extracts stale air from kitchens and bathrooms and replaces it 
with filtered outdoor air, passing both streams through a heat 
exchanger that recovers 80 to 90 per cent of the heat from the 
outgoing air and transfers it to the incoming air. This provides 
constant fresh air, excellent indoor air quality, and minimal heat 
loss. MVHR is a core component of every Passive House and is 
increasingly standard in well-insulated social housing across 
Northern Europe and Canada.
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In hot-dry climates, natural ventilation may be impossible during 
the hottest months because the outdoor air itself is hotter than 
the desired indoor temperature. Mechanical cooling is not a 
luxury in a Gulf summer. It is a necessity for human survival. In 
these contexts, the building envelope must be sealed and 
insulated to maintain the cooled air inside, and ventilation must 
be mechanically controlled. The airtightness that factory 
manufacturing delivers is therefore not just an energy efficiency 
measure. It is the precondition for habitable indoor 
temperatures.
In hot-humid climates, natural ventilation is the primary strategy 
for much of the year. Cross-ventilation — allowing air to flow 
through the building from one side to the other — requires 
openings on opposite walls, a clear internal airflow path, and 
appropriate orientation to the prevailing wind. Stack ventilation 
— using the natural tendency of hot air to rise — requires high 
internal spaces or dedicated ventilation stacks. Ceiling fans 
supplement natural airflow. The design of window openings, 
their size, position, and operability, is as important in a tropical 
house as the insulation thickness is in a northern European one.
For factory-manufactured housing, the ventilation strategy must 
be designed into the product from the outset. A panellised system 
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designed for Scandinavian MVHR cannot simply be shipped to 
West Africa and expected to work. The panel dimensions may be 
the same, but the ventilation openings, the internal airflow paths, 
and the absence of a heat recovery unit fundamentally change the 
building’s performance. This is the kind of context-specific design 
adaptation discussed in Chapter 10. The structural system may be 
universal. The ventilation system is always local.
*   *   *
Water and Sanitation: Where Nothing Can Be Assumed
In the developed world, water and sanitation are invisible 
services. You turn a tap and clean water flows. You flush a toilet 
and waste is carried away. These systems are so reliable and so 
ubiquitous that designers barely think about them.
In much of the developing world, they are the most critical 
services that a home can provide. The provision of clean water 
and basic sanitation is, by any measure, the intervention that has 
the greatest impact on human health, child mortality, and quality 
of life. A home with safe water and a functioning toilet is not just 
more comfortable than one without. It is fundamentally 
healthier, safer, and more dignified.
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For social housing programmes in Africa, South Asia, and other 
regions where piped water and mains sewerage cannot be 
assumed, the services design must address water supply, storage, 
treatment, distribution, wastewater collection, and disposal as 
integral parts of the housing design, not as external 
infrastructure that someone else will provide. Rainwater 
harvesting systems, rooftop collection, storage tanks, gravity-fed 
distribution, solar-powered pumping, composting toilets, 
constructed wetlands, and small-bore sewer systems are all 
proven technologies that can be integrated into manufactured 
housing designs.
Pod-based bathroom and sanitation modules, manufactured in a 
factory with all plumbing, drainage, and waterproofing installed 
and tested before delivery, offer particular advantages in this 
context. A bathroom pod that arrives on site with its own water 
storage, gravity-fed plumbing, and self-contained wastewater 
management reduces the dependence on external infrastructure 
that may not exist. This is not a compromise solution. It is a 
design solution that matches the reality of the context.
Water efficiency is a universal concern but an existential one in 
water-scarce regions. Low-flow fixtures, dual-flush toilets, grey 
water recycling for toilet flushing and irrigation, and drought-
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resistant landscaping are not optional extras in arid regions. They 
are fundamental requirements. A social housing development in 
the Gulf or North Africa that does not incorporate water 
efficiency is a development that will become unaffordable as 
water scarcity intensifies.
*   *   *
Energy Generation: From Grid-Connected to Off-Grid
The energy landscape for social housing spans the full range from 
grid-connected urban apartments in developed countries to 
completely off-grid homes in remote communities that may never 
be reached by centralised electricity infrastructure.
In grid-connected contexts, the strategy is increasingly 
straightforward: reduce demand through the fabric-first 
approach; electrify heating, cooling, and cooking using heat 
pumps, induction cooktops, and efficient appliances; and 
generate renewable energy on site using photovoltaic panels, 
ideally paired with battery storage to maximise self-consumption 
and provide resilience during grid outages. California’s 2025 
Energy Code, which expands the use of heat pumps in new 
residential buildings and encourages electric readiness, 
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represents the direction of travel for developed-world building 
regulations globally.
Solar photovoltaic panels are particularly well-suited to factory-
manufactured housing because they can be integrated into the 
roof or wall system during manufacturing, with wiring pre-
installed and tested, rather than being added as a separate trade 
on site. A panellised roof section with pre-integrated PV and pre-
wired connections can be lifted into place and connected in hours 
rather than the days required for a traditional site-installed solar 
system.
In off-grid contexts, the energy strategy must be self-contained. 
Solar panels with battery storage can provide sufficient electricity 
for lighting, phone charging, basic appliances, and water 
pumping in a typical developing-world household. A 500-watt 
solar system with a lithium-ion battery pack can transform the 
daily life of a family that previously had no electricity — providing 
light for children to study after dark, power for a phone to access 
mobile banking and information, and energy for a small fan or 
water pump. The cost of such systems has fallen dramatically 
over the past decade and continues to fall.
Micro-grid and mini-grid systems, where a cluster of homes 
shares a solar array and battery bank, offer economies of scale 
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and improved reliability compared with individual household 
systems. For social housing developments in remote areas, a 
micro-grid designed and installed as part of the housing delivery 
— rather than as a separate infrastructure project — ensures that 
homes are liveable from the day they are occupied.
*   *   *
The Factory Advantage: Pod Bathrooms, Pod Kitchens, 
and Pre-Assembled Services
As discussed in Chapter 9, bathroom and kitchen pods are 
perhaps the most impactful and universally applicable form of 
modern construction. Their relevance to building performance 
and services integration deserves emphasis here.
A bathroom pod manufactured in a factory arrives on site with 
every pipe joint pressure-tested, every drain properly graded, 
every waterproof membrane sealed, every electrical connection 
certified, and every fixture installed. The quality control is 
inherent in the manufacturing process. Contrast this with a 
traditional site-built bathroom, where the waterproofing is 
applied by one tradesperson, the plumbing by another, the tiling 
by a third, and the electrical by a fourth, over a period of weeks, 
with each trade dependent on the preceding one having done 
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their work correctly. The factory-made pod eliminates the 
interfaces between trades, eliminates the weather dependency, 
and eliminates the quality variation that is the root cause of most 
bathroom defects.
For social housing, where bathroom leaks and plumbing failures 
are among the most common and most damaging defects, the 
quality improvement from pod construction is not marginal. It is 
transformative. Housing associations in the UK that have 
adopted bathroom pods report dramatically reduced defect rates, 
reduced maintenance costs, and improved tenant satisfaction. 
These benefits are equally applicable in any country, at any 
income level, and with any structural system.
Pre-assembled MEP modules — service risers, distribution 
boards, ventilation units, and plant room components 
manufactured and tested in a factory — extend the same principle 
to the building’s services infrastructure. In multi-storey social 
housing, the service riser is one of the most complex elements to 
coordinate and install on site. A factory-manufactured service 
riser, delivered as a complete unit and dropped into position by 
crane, can save weeks of on-site work and eliminate the 
coordination failures that frequently cause delays and defects.
*   *   *
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Building Performance by Climate Zone

*   *   *
 
	Climate
	Primary 
Challenge
	Envelope 
Priority
	Ventilation
	Energy 
Strategy

	Cold / 
Temperate
	Heat retention, 
cold bridging, 
condensation
	High insulation, 
airtightness, 
thermal-bridge-
free
	MVHR (80–
90% heat 
recovery)
	Heat pumps, 
PV + battery, 
Passive House 
achievable

	Hot Arid
	Solar gain, 
extreme heat, 
water scarcity
	Thermal mass, 
reflective 
surfaces, deep 
shading, sealed 
envelope
	Mechanical 
cooling 
essential in 
peak months; 
night 
ventilation
	Solar PV 
excellent 
resource; 
water 
efficiency 
critical

	Hot Humid
	Moisture, 
mould, 
overheating, 
flooding
	Vapour barriers, 
elevated 
construction, 
reflective roof
	Cross-
ventilation 
and stack 
ventilation 
primary; fans 
supplemental
	Solar PV; 
flood-resilient 
systems; 
rainwater 
harvesting

	Seismic
	Structural 
resilience 
under lateral 
loads
	Lightweight, 
ductile systems; 
flexible 
connections
	System must 
survive 
seismic events 
intact
	Resilient 
systems with 
manual 
override 
capability

	Off-Grid / 
Remote
	No mains 
water, 
electricity, or 
sewerage
	Self-contained 
water, waste, 
and energy 
systems
	Natural 
ventilation; no 
grid-powered 
systems
	Solar + battery 
micro-grid; 
rainwater 
harvest; 
composting 
sanitation
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Energy Performance as an Affordability Issue
In social housing, energy performance is not primarily an 
environmental issue. It is an affordability issue. A home that 
costs 30 per cent less to build but 50 per cent more to heat or 
cool has not saved the occupant money. It has transferred the 
cost from the construction budget to the energy bill — a budget 
that the occupant, by definition, can least afford to absorb.
The concept of whole-life cost — the total cost of a building over 
its entire life, including construction, maintenance, energy, 
water, and eventual disposal — is well-established in construction 
economics but rarely applied to social housing procurement. 
Most social housing is procured on the basis of capital cost: the 
cheapest building that meets the minimum specification wins the 
contract. This incentivises low upfront cost at the expense of high 
running cost, which is precisely the wrong trade-off for occupants 
on low incomes.
A DfMA research project at Birmingham City University 
demonstrated that a well-designed, factory-manufactured, 
lightweight steel-framed social home could achieve a 10 per cent 
reduction in build cost, a 50 per cent reduction in design and 
construction time, a 30 per cent reduction in household energy 
consumption, and a 50 per cent reduction in carbon intensity. 
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These are not theoretical projections. They are measured 
performance from a prototype that was built and tested. The key 
was that the design integrated energy performance from the 
outset — the insulation, the airtightness, the services, and the 
renewable energy generation were all part of the manufactured 
product, not afterthoughts added on site.
For the developing world, the affordability equation is even more 
stark. A home with no electricity costs nothing to run, but it 
provides none of the services — lighting, communication, food 
storage, water pumping — that enable its occupants to participate 
in the modern economy. A home with an integrated solar system 
and efficient appliances has a higher construction cost but 
provides the services that enable economic participation, 
education, and health. The additional construction cost is an 
investment, not an expense.
*   *   *
Smart Home Readiness: Designing for the Future, Not 
Just the Present
The digital infrastructure of a home — broadband connectivity, 
smart metering, home energy management systems, and IoT-
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ready wiring — may seem irrelevant to social housing in the 
developing world. It is not.
Mobile phone penetration in Sub-Saharan Africa exceeds 80 per 
cent. Mobile banking, telemedicine, distance education, and e-
commerce are already part of daily life for hundreds of millions of 
people who have never had a fixed-line telephone, a bank 
account, or a library card. A home that does not provide the 
electrical infrastructure for phone charging, internet connectivity, 
and basic digital services is a home that limits its occupants’ 
participation in the digital economy.
In developed markets, smart home readiness means designing 
conduit routes, data cables, smart meters, and control systems 
into the factory-manufactured product rather than retrofitting 
them later. It means ensuring that the home can accommodate 
future technologies — electric vehicle charging, battery storage, 
demand-response heating — without structural modification. A 
panellised wall system with integrated conduit for future wiring 
costs negligibly more to manufacture than one without, but saves 
significantly if the wiring is ever needed.
In developing markets, smart home readiness may be as simple 
as ensuring that every room has a power outlet, that the wiring 
supports a modest solar system with battery storage, and that 
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there is a location for a wireless router. These are minimal 
interventions in manufacturing terms but meaningful ones in the 
daily lives of the occupants.
*   *   *
The services and energy strategy of a social home is what makes 
the difference between a building and a liveable home. Structure 
provides safety. Services provide life. Heating, cooling, 
ventilation, clean water, sanitation, electricity, and digital 
connectivity are not luxuries to be added when the budget 
permits. They are the services that the universal definition of 
social housing — dignified, safe, and stable — demands.
Modern construction methods offer specific and measurable 
advantages in delivering these services: factory-controlled 
airtightness for energy performance, pre-tested plumbing in pod 
bathrooms for quality assurance, integrated solar panels for 
energy generation, and pre-wired conduits for digital readiness. 
These advantages are not theoretical. They are demonstrated in 
practice, from Passive House social housing in Helsinki to solar-
powered modular homes in rural Kenya.
The challenge, as with every chapter in this book, is matching the 
strategy to the context. A MVHR system belongs in Scandinavia, 
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not in Lagos. A composting toilet is appropriate in a remote 
African village, not in a Hong Kong tower. Natural cross-
ventilation is the right strategy in tropical Manila but lethal in a 
Riyadh summer. The principles are universal: reduce demand, 
provide supply efficiently, use renewable resources where 
possible, and design for the whole-life cost rather than just the 
construction cost. The application is always, always local.
With this chapter, Part C of the book is complete. We have 
examined the spectrum of construction methods, the principles 
of DfMA adapted for global contexts, the structural systems 
mapped to regions, and the energy and services strategies that 
bring buildings to life. In Part D, we turn to the question that 
underlies everything: how do you pay for it?
*   *   *
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Chapter Summary
Fabric first: Reduce energy demand before providing supply. 
Applies in all climates: insulate to retain heat in cold climates; 
insulate, shade, and reflect to reject heat in hot climates. Factory 
manufacturing delivers superior airtightness and insulation 
quality.
Ventilation varies: MVHR in cold/temperate (80–90% heat 
recovery). Mechanical cooling essential in hot arid. Natural cross-
ventilation primary in hot humid. The ventilation system is 
always local, even when the structural system is universal.
Water and sanitation: Cannot be assumed in much of the 
developing world. Rainwater harvesting, solar-powered pumping, 
composting sanitation, and pod-based bathroom modules with 
self-contained systems are all proven solutions.
Energy generation: Grid-connected: PV + battery + heat 
pumps. Off-grid: solar micro-grids, integrated into housing 
delivery. Factory-integrated PV panels eliminate a separate trade 
and accelerate installation.
Pods and pre-assembled services: Bathroom pods eliminate 
the trade interfaces that cause most defects. Pre-assembled 
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service risers save weeks and eliminate coordination failures. The 
quality improvement is transformative, not marginal.
Energy is an affordability issue: Whole-life cost, not just 
capital cost, determines whether social housing is truly 
affordable. A cheap building with high running costs is a cost trap 
for low-income occupants.
Smart readiness: Conduits, outlets, and connectivity 
infrastructure cost almost nothing to include in manufacturing 
but save significantly if ever needed. In the developing world, 
phone charging and internet access are economic participation 
tools, not luxuries.
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PART D — Financing the Global Housing Solution
 
CHAPTER THIRTEEN
How the World Pays for Social Housing
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Every chapter in this book, every construction method, every 
structural system, every design principle, every regional analysis 
ultimately arrives at the same question: who pays? Construction 
technology can deliver the homes the world needs. Design can 
ensure they are dignified, climate-resilient, and culturally 
appropriate. Regulatory reform can remove the barriers. But 
without money — the right kind of money, from the right sources, 
deployed through the right instruments, at the right scale — 
nothing gets built.
The global housing financing gap is immense. The International 
Finance Corporation estimates Africa’s housing finance gap alone 
at 1.4 trillion US dollars. Annual global financing needs for 
sustainability, including housing infrastructure, reach an 
estimated 6.9 trillion dollars through 2030. Emerging and 
developing economies face an estimated 4.2 trillion dollar annual 
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financing gap to meet the Sustainable Development Goals, of 
which housing is a critical component.
These numbers are so large that they can paralyse action. They 
should not. Because the money exists. Global financial assets 
exceed 286 trillion dollars. The issue is not the absence of capital. 
It is the absence of financial structures that connect available 
capital with housing need. This chapter examines those 
structures — from direct government funding to blended finance, 
from conventional mortgages to housing Microfinance, from 
international development banks to community savings groups — 
and maps them to the global contexts in which they are most 
applicable.
*   *   *
Government Grant Funding: The Foundation
In every country where social housing has been delivered at 
meaningful scale, government grant funding has been the 
foundation. Not the only source. Not always the largest source. 
But the essential source that makes everything else possible.
The UK’s £11.5 billion Affordable Housing Programme provides 
grants to housing associations and local authorities that bridge 
the gap between construction costs and the subsidised rents that 
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social housing tenants can afford. Without this grant, the housing 
association cannot build, because the rental income alone does 
not cover the cost of construction and borrowing. The new Social 
and Affordable Housing Programme running from 2026 to 2036 
continues this model, explicitly welcoming bids where modern 
construction methods support delivery.
Australia’s 10 billion dollar Housing Australia Future Fund 
operates differently, investing the capital and using the returns to 
fund social housing delivery. The 2025–26 Budget supported a 
pipeline of 55,000 social and affordable homes through this and 
related initiatives. Canada’s Build Canada Homes programme 
allocates 25 billion dollars in loans and 1 billion in equity for 
modular housing on federal land.
The EU’s response has been unprecedented in scale. Over 43 
billion euros mobilised for 2021–2027, topped up by an 
additional 10 billion for 2026–2027. The EIB action plan 
committed 10 billion euros specifically for affordable housing. 
The mid-term revision of cohesion funds doubled the allocation 
for affordable and social housing. MEPs called on member states 
to at least double their national funding.
Singapore’s model is the most comprehensive: more than 40 per 
cent of social expenditure goes to housing provision through the 
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HDB, and housing investment has averaged 7 per cent of GDP 
and 23 per cent of total investment. This level of commitment is 
what enabled Singapore to house 80 per cent of its population in 
public housing within three decades.
The lesson is consistent across every successful model: 
government grant funding is the catalytic ingredient. It is not 
charity. It is infrastructure investment. Roads, water systems, 
electricity grids, and schools are all funded through public 
expenditure because the market alone will not deliver them at the 
scale and accessibility that society requires. Housing is no 
different. The countries that treat social housing as infrastructure 
invest accordingly. The countries that treat it as a market failure 
offer token subsidies and wonder why the crisis deepens.
*   *   *
Cross-Subsidy Models: Making the Market Work for 
Affordable Housing
Cross-subsidy uses the profits from market-rate development to 
fund affordable housing within the same project or programme. 
The most common mechanism is the planning obligation: a 
developer who receives permission to build market-rate housing 
on a site is required to include a proportion of affordable or social 
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units within the development, or to make a financial contribution 
to affordable housing elsewhere.
The UK’s Section 106 agreements are the most well-known 
example. These planning obligations have delivered hundreds of 
thousands of affordable homes over the past three decades by 
requiring developers to include typically 20 to 40 per cent 
affordable housing in larger developments. The mechanism 
works because the land value created by the planning permission 
is sufficiently large to absorb the cost of the affordable units while 
still delivering a profitable development.
France’s SRU law takes a different approach: municipalities with 
more than 3,500 inhabitants must maintain at least 20 to 25 per 
cent social housing in their total housing stock, with financial 
penalties for non-compliance. Vienna’s 2018 Building Code 
amendment introduced a ‘subsidised housing’ zoning category 
that ensures new developments in designated areas include 
affordable units.
Cross-subsidy works best in markets where land values are high 
enough to generate the surplus that funds the affordable 
component. In lower-value markets, and in most of the 
developing world, the mechanism is less effective because the 
margin between development cost and market value is thin or 
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non-existent. In these contexts, direct government subsidy or 
international development finance must fill the gap that cross-
subsidy cannot.
*   *   *
Public-Private Partnerships: Sharing Risk, Sharing 
Reward
Public-private partnerships in housing take many forms, but they 
share a common logic: the public sector contributes what it can 
provide most effectively — land, planning permission, regulatory 
certainty, sometimes subsidy — while the private sector 
contributes what it does best — capital, construction expertise, 
and management capacity.
Vienna’s limited-profit housing model is one of the most 
successful PPPs in the world. Housing associations, which are 
private non-profit entities, build and manage social housing 
using a combination of public subsidies, tenant deposits, and 
their own borrowing. The associations operate independently but 
under government regulation that ensures rents remain 
affordable and quality standards are maintained. Any profits 
must be reinvested in housing. The model has produced and 
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maintained 46 per cent of Vienna’s housing stock at a quality that 
is consistently rated among the best in Europe.
Saudi Arabia’s Vision 2030 Housing Programme explicitly 
positions the government as an enabler rather than a direct 
provider, creating frameworks through which private developers 
deliver affordable housing with government support through 
subsidies, land provision, and financing mechanisms. The Sakani 
programme provides ownership support to Saudi nationals 
through partnerships with private developers and financial 
institutions.
For modern construction, PPPs have a specific and important 
role: providing the pipeline certainty that manufacturing 
requires. A government that enters into a long-term framework 
agreement with a modular manufacturer, guaranteeing a 
minimum volume of orders over a five-to-ten-year period, 
provides the commercial certainty that the manufacturer needs to 
invest in factory capacity. Without this commitment, the 
manufacturer faces the boom-and-bust risk that has caused 
multiple modular companies to fail. The public partner provides 
the demand certainty. The private partner provides the 
manufacturing capacity. Both benefit.
*   *   *
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International Development Finance: The Catalytic 
Capital
For the developing world, where domestic government budgets 
are insufficient to fund social housing at the required scale, 
international development finance plays a critical catalytic role. 
Not as the primary funder of individual homes, but as the 
provider of patient capital that creates the conditions for other 
investment to flow.
The World Bank Group is the largest single source of 
development finance for housing globally. Its Guarantee Platform 
targets 20 billion dollars in annual guarantees by 2030, enabling 
commercial capital to invest in developing-country housing 
projects with reduced risk. The IDA Private Sector Window has 
mobilised 5.4 billion dollars, unlocking over 31 billion in private 
investment through first-loss capital and credit guarantees that 
absorb the risk that commercial investors will not.
Regional development banks serve similar functions within their 
territories. The African Development Bank finances housing 
infrastructure across the continent. The Asian Development Bank 
supports housing programmes in South and South-East Asia. The 
Inter-American Development Bank’s FIRRe initiative, launched 
in 2025, commits to expanding climate-resilient debt clauses and 
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promoting risk-transfer solutions that connect climate finance 
with housing delivery.
The Green Climate Fund and other climate finance mechanisms 
are increasingly relevant to housing, as the link between climate 
resilience and adequate housing becomes impossible to ignore. A 
home that is destroyed by a cyclone, rebuilt inadequately, and 
destroyed again in the next cyclone is not just a housing problem. 
It is a climate adaptation failure. Funding that enables climate-
resilient housing construction addresses both agendas 
simultaneously.
The critical principle for international development finance in 
housing is leverage. A dollar of public or concessional capital that 
enables ten dollars of private investment has ten times the impact 
of a dollar spent directly. De-risking tools — guarantees, first-loss 
capital, subordinated debt, currency hedging — are the 
mechanisms through which this leverage is achieved. The 
development finance community has refined these tools over 
decades. Applying them systematically to housing is the 
opportunity.
*   *   *
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Blended Finance: The Structure That Connects Capital 
with Need
Blended finance is the strategic use of public or concessional 
capital to mobilise private investment in contexts where 
commercial returns alone would not attract sufficient funding. It 
is the financial architecture that connects the 286 trillion dollars 
in global financial assets with the 1.4 trillion dollar housing 
finance gap in Africa alone.
A typical blended finance structure for housing might work as 
follows. A development finance institution provides first-loss 
capital and a partial credit guarantee, absorbing the risk of the 
first 15 to 20 per cent of any losses. This de-risks the investment 
sufficiently for a commercial bank to provide the senior debt at a 
manageable interest rate. A government provides the land and 
regulatory approvals. An impact investor or philanthropic fund 
provides patient equity that accepts a lower return in exchange 
for social impact. And a housing developer or modular 
manufacturer delivers the homes, using the combined capital to 
fund construction.
The result is a capital stack that no single source could provide 
alone, but that collectively delivers affordable housing at a cost 
that the occupants can sustain and a return that the investors can 
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accept. The public capital is catalytic: it does not replace private 
capital but makes private capital investable by reducing risk to 
acceptable levels.
Blended finance in housing faces significant challenges. Private 
investors often shy away from low-income housing due to 
informal land tenure, low repayment capacity, and regulatory 
uncertainties. There is a limited pipeline of bankable, scalable 
housing projects. Many local developers lack the technical and 
financial capacity to meet investor requirements. And measuring 
social impact in housing — demonstrating that the investment 
has achieved its intended social outcome — remains 
methodologically difficult.
Despite these challenges, the momentum is growing. Climate-
focused blended finance transactions totalled 15.5 billion dollars 
across 84 deals in recent years. NatWest committed to 10 billion 
pounds in social housing lending between 2026 and 2028. The 
structures are proven. The capital is available. What is needed is 
a systematic pipeline of housing projects that are structured for 
investment — which requires the construction expertise, 
regulatory certainty, and institutional capacity discussed 
throughout this book.
*   *   *
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Housing Microfinance: Reaching the Unreachable
The conventional mortgage — discussed and dismissed in 
Chapter 4 for the African context — serves the formal economy 
well but is structurally incapable of reaching the majority of the 
world’s population that earns informally, saves irregularly, and 
has no documentable credit history. Housing Microfinance fills 
this gap.
Housing Microfinance loans are smaller than mortgages — 
typically hundreds or thousands of dollars rather than tens of 
thousands. They are repaid over shorter periods. They are often 
secured against the incremental improvement of the home rather 
than against the land title. And they are designed for the way 
informal-economy households actually manage their money: 
small, frequent payments rather than large, scheduled 
instalments.
In Tanzania, Habitat for Humanity and the Tanzania Mortgage 
Refinance Company launched new housing Microfinance 
products in early 2026 specifically designed for informal-sector 
workers. In Kenya, blended finance mechanisms channel 
domestic savings into climate-resilient housing through 
Microfinance institutions. In Mexico, INFONAVIT combines 
worker contributions and public subsidies to expand housing 
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access for low- and middle-income households. In India, the 
Pradhan Mantri Awas Yojana includes a credit-linked subsidy 
scheme that makes formal housing finance accessible to lower-
income households for the first time.
Housing Microfinance Investment Vehicles — structured funds 
that aggregate capital from international investors and deploy it 
through local Microfinance institutions as housing loans to low-
income households — represent a scalable model for connecting 
global capital with local housing need. These vehicles are still at 
an early stage but are growing in sophistication and scale.
For modern construction methods, housing Microfinance has a 
specific synergy. A factory-manufactured panellised housing kit, 
with a known, fixed cost and a predictable quality outcome, is far 
more suitable for Microfinance lending than traditional self-
build, where the cost is uncertain and the quality variable. The 
lender can assess the value of the product with confidence, 
reducing risk and enabling more competitive lending terms. The 
manufactured housing product and the Microfinance instrument 
are mutually reinforcing: each makes the other more viable.
*   *   *
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Community-Based Finance: Savings Groups, 
Cooperatives, and Self-Help
Across the developing world, and particularly in Sub-Saharan 
Africa and South Asia, community-based financial mechanisms 
provide housing capital where no formal institution reaches.
Savings groups — sometimes called tontines, chamas, or rotating 
credit associations — pool small regular contributions from 
members and make them available for housing investment on a 
rotating basis. These groups operate without formal registration, 
without bank accounts, and without regulatory oversight, yet they 
mobilise enormous volumes of capital in aggregate. They work 
because they are based on social trust, peer accountability, and 
the intimate knowledge of each member’s circumstances that no 
bank can replicate.
Housing cooperatives, as practised in Denmark, Norway, 
Uruguay, and parts of Canada, formalise this collective approach. 
Members contribute equity and share ownership of the housing, 
with governance structures that give residents a direct voice in 
management decisions. The cooperative model combines the 
affordability of collective ownership with the security and quality 
of formal housing provision. It is one of the few models that 
simultaneously achieves all three pillars of the universal 
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definition: permanently affordable, publicly accountable, and 
dignified.
Community land trusts separate the ownership of land from the 
ownership of the buildings on it. The trust holds the land in 
perpetuity and leases it to residents at affordable terms, while 
residents own the homes they build or buy on the land. When a 
resident moves, the home is sold at a price that reflects the 
building’s value but not the land speculation that inflates housing 
costs in most markets. This model, used in the UK, the US, and 
increasingly in Africa, ensures permanent affordability by 
removing land from the speculative market.
Mobile money platforms, discussed in the Africa chapter, add a 
digital dimension to community-based finance. Mobile savings 
accounts, peer-to-peer lending, and digitally managed savings 
groups make it possible to formalise the savings and lending 
processes that communities have practised informally for 
generations, improving transparency, security, and scalability.
*   *   *
The Cost Certainty Advantage of Modern Construction
One of the most significant but often overlooked advantages of 
modern construction methods in a financing context is cost 
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certainty. A factory-manufactured home has a known, fixed 
production cost. It is manufactured indoors, unaffected by 
weather delays. Its material requirements are precisely 
calculated, with minimal waste and no on-site material theft. Its 
labour content is stable and predictable, not subject to the wage 
fluctuations and subcontractor disputes that plague site-based 
construction. And its production timeline is controlled by factory 
scheduling, not by the cascading delays that are endemic on 
traditional construction sites.
For a lender — whether a government grant body, a development 
finance institution, a commercial bank, or a Microfinance 
provider — cost certainty dramatically reduces the risk of the 
loan. The most common reason that housing development 
projects exceed their budgets is construction cost overruns. A 
modular or panellised housing project that can demonstrate a 
fixed, factory-controlled cost profile is a fundamentally more 
bankable proposition than a traditional construction project with 
an aspirational budget and a history of variation orders.
This advantage extends to the timing of capital expenditure. In 
traditional construction, capital is drawn down over an extended 
and often unpredictable period as work progresses on site. In 
factory-based construction, the capital requirement is front-
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loaded into the manufacturing phase and the remaining site work 
is short and predictable. This more compressed and certain 
capital profile is easier for lenders to manage and reduces the 
interest cost of the borrowing.
When making the case for modern construction methods to 
finance providers — whether government, institutional, or 
commercial — the cost certainty argument is often more 
compelling than the speed or quality arguments. Lenders 
understand risk. A method that reduces risk reduces cost. And in 
housing finance, where margins are thin and the social cost of 
failure is high, every reduction in risk matters.
*   *   *
Global Housing Finance Instruments Compared
	Instrument
	How It Works
	Best Context
	MMC Synergy

	Government 
Grant
	Direct subsidy 
bridges gap between 
cost and affordable 
rent/price
	All contexts where 
government has 
fiscal capacity
	Pipeline certainty 
through framework 
agreements

	Cross-Subsidy
	Market-rate 
development profits 
fund affordable units
	High-value land 
markets (Europe, 
N. America, Gulf)
	Standardised 
affordable units 
reduce cross-subsidy 
cost
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*   *   *
	PPP
	Public land/subsidy 
+ private capital/
expertise
	Middle-income 
countries with 
institutional 
capacity
	Long-term 
framework 
agreements 
guarantee factory 
volume

	Development 
Finance
	Guarantees, first-loss 
capital, concessional 
lending from MDBs
	Developing 
countries, emerging 
markets
	De-risks investment 
in MMC 
manufacturing 
capacity

	Blended 
Finance
	Concessional + 
commercial capital 
in structured stack
	Any context where 
risk deters private 
investment
	Fixed-cost MMC 
products improve 
bankability of 
blended deals

	Mortgage
	Long-term secured 
loan for 
homeownership
	Formal economies 
with property 
registration systems
	Factory-built homes 
with certified quality 
improve mortgage 
assessment

	Housing 
Microfinance
	Small, short-term 
loans for incremental 
building/
improvement
	Informal 
economies, 
developing world
	Fixed-cost panel kits 
ideal for 
microfinance lending

	Community 
Finance
	Savings groups, 
cooperatives, 
community land 
trusts
	Community-led 
development, all 
income levels
	Community assembly 
of panels enables 
self-help + quality

	ESG/Impact 
Investment
	Capital seeking 
measurable social/
environmental 
return
	Institutional 
investors, social 
housing bonds
	MMC’s measurable 
carbon/speed/quality 
benefits attract ESG 
capital

	Climate 
Finance
	Funds from GCF, 
adaptation 
mechanisms for 
resilient housing
	Climate-vulnerable 
regions, SIDS, 
flood/cyclone zones
	Climate-resilient 
MMC housing 
qualifies for climate 
adaptation funding
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No Single Instrument, No Single Source
The 1.4 trillion dollar housing finance gap in Africa will not be 
closed by government grants alone. Nor by blended finance 
alone, nor Microfinance alone, nor community savings alone. It 
will be closed by all of them together, operating in a coordinated 
ecosystem where each instrument serves the segment of the 
market it is best suited to reach.
Government grants fund the infrastructure and the social 
housing that the market will never deliver. Cross-subsidy 
captures the value of market-rate development and redirects it to 
affordable provision. PPPs share risk between public and private 
partners. Development finance de-risks investment in markets 
where commercial capital will not go alone. Blended finance 
connects concessional and commercial capital in structured 
deals. Mortgages serve the formal economy. Housing 
Microfinance reaches the informal economy. Community finance 
mobilises the savings and solidarity of the communities 
themselves. ESG and impact investment channels institutional 
capital towards measurable social outcomes. And climate finance 
addresses the intersection of housing and climate resilience.
Modern construction methods sit at the centre of this ecosystem, 
not at the periphery. Their cost certainty, their speed, their 
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measurable quality, and their demonstrated carbon performance 
make them inherently more financeable than traditional 
construction. A manufactured housing product with a known 
cost, a guaranteed quality standard, and a verified carbon 
performance is a product that every instrument in the table above 
can finance with greater confidence than a traditional building 
site with an uncertain budget, a variable quality outcome, and an 
unmeasured environmental impact.
The construction industry’s job is to build the homes. The finance 
industry’s job is to fund them. This chapter argues that modern 
construction makes the finance industry’s job easier. And the 
finance industry, when it commits to housing at the scale the 
crisis demands, makes the construction industry’s job possible.
In the next chapter, we examine the procurement and regulatory 
frameworks that connect finance with delivery — the mechanisms 
through which money becomes buildings and buildings become 
homes.
*   *   *
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Chapter Summary
Government grant funding: The catalytic foundation. 
Present in every successful social housing system. UK £11.5bn 
AHP. Australia $10bn HAFF. EU €43bn+ mobilised. Singapore 
invests 7% of GDP. Housing is infrastructure, not charity.
Cross-subsidy: Uses market-rate development profits to fund 
affordable housing. UK Section 106, France SRU law, Vienna 
subsidised zoning. Works in high-value markets; less effective in 
developing world.
PPPs: Public land/subsidy + private capital/expertise. Vienna’s 
limited-profit model, Saudi Vision 2030 enabler model. Critical 
for providing MMC manufacturers with pipeline certainty.
Development finance: World Bank Guarantee Platform 
targeting $20bn annual by 2030. IDA Private Sector Window: 
$5.4bn mobilising $31bn+. Critical for de-risking housing 
investment in developing markets.
Blended finance: Concessional + commercial capital in 
structured stacks. First-loss capital, guarantees, and 
subordinated debt enable private investment. Growing rapidly 
but limited pipeline of bankable housing projects.
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Housing Microfinance: Reaches informal economies where 
mortgages cannot. Small loans for incremental building. Factory-
manufactured housing kits with known costs are ideal for 
Microfinance lending.
Community finance: Savings groups, cooperatives, 
community land trusts. Based on social trust and collective 
action. Mobile money adds digital scalability.
Cost certainty: MMC’s fixed, factory-controlled costs reduce 
lending risk across every finance instrument. The cost certainty 
argument is often more compelling to lenders than speed or 
quality.
No single instrument: The gap is closed by all instruments 
together in a coordinated ecosystem, with modern construction 
at the centre making every instrument more effective.
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CHAPTER FOURTEEN
Procurement, Insurance and : Regulatory Frameworks 
Worldwide
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
Finance provides the money. Construction provides the method. 
But it is procurement, insurance, and regulation that determine 
whether money actually becomes buildings and buildings actually 
become homes. These are the mechanisms that sit between 
intention and delivery — the contracts that allocate risk, the 
warranties that provide confidence, the building codes that 
ensure safety, and the approval processes that either enable or 
obstruct the deployment of modern construction at scale.
This is the chapter where more good housing projects die than in 
any other. Not because the design was wrong, or the finance 
unavailable, or the construction method inappropriate, but 
because the procurement route did not match the delivery 
method, because the insurance market could not assess the risk, 
because the building code was written for bricks and mortar, or 
because the planning approval took so long that the market had 
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changed. For insulated concrete panel systems — the M2 
Emmedue, ICF, and hybrid panel-plus-pod approaches that this 
book identifies as the most deployable route for concrete-
dominant markets — the procurement and regulatory landscape 
presents both specific barriers and specific advantages that this 
chapter examines in detail.
*   *   *
Procurement Routes for Modern Construction
Traditional construction procurement follows a familiar 
sequence: design is completed, work is tendered competitively, a 
contractor is appointed on price, and construction proceeds on 
site. This sequential model is fundamentally incompatible with 
factory-based construction, because the manufacturer must be 
engaged during the design process to ensure the design is 
developed around the manufacturing system’s capabilities, 
dimensions, and tolerances.
The procurement routes that work are those enabling early 
manufacturer engagement. Design-and-build contracts, two-
stage tendering, and framework agreements all achieve this. For 
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social housing programmes, framework agreements are the most 
effective: a housing authority that establishes a five-to-ten-year 
framework with a manufacturer provides the pipeline certainty 
that the factory needs to invest in capacity. This is how Hong 
Kong’s MiC programme, Homes England’s MMC mandate, and 
Sweden’s municipal housing companies operate.
For insulated concrete panel systems, procurement has a specific 
characteristic that distinguishes it from volumetric or panellised 
procurement: the delivery is inherently split between two or three 
suppliers. The panel manufacturer produces the industrialised 
panels. The shotcrete contractor (or precast yard) applies the 
concrete finishing. And where pods are integrated, a specialist 
pod manufacturer delivers bathroom and kitchen modules. This 
split-supply procurement requires the kind of design-stage 
coordination described in Chapter 10 — but it also offers 
flexibility that single-source modular procurement does not.
If a volumetric modular manufacturer fails or cannot deliver, the 
entire building is stalled. If the panel manufacturer delivers but 
the shotcrete contractor is delayed, a local alternative can be 
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found — shotcrete application is a generic concrete skill available 
in every market. If the pod manufacturer is delayed, the shell can 
proceed, and the pods can be installed later without requiring the 
structural work to wait. This supply chain resilience is a 
procurement advantage that insulated concrete panel systems 
offer over single-source manufacturing approaches, and it should 
be reflected in the procurement strategy.
In the developing world, where procurement must accommodate 
international development funding requirements for competitive 
tendering and transparency, the split-supply model works 
particularly well. The panel supply can be competitively tendered 
among licensed Emmedue manufacturers or ICF system 
providers. The shotcrete application can be competitively 
tendered among local concrete contractors. The pods, if used, can 
be procured from regional specialist manufacturers. Each 
package is transparent, competitive, and auditable — satisfying 
donor requirements while still enabling the early engagement 
that modern construction demands.
*   *   *
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Risk Allocation: Factory, Site, and the Panel-Pod 
Interface
Risk allocation in modern construction projects differs 
fundamentally from traditional construction. The manufacturer 
carries factory risk. The contractor carries site risk. The designer 
carries design risk. The critical interface risk — where factory 
meets site — must be explicitly allocated.
For insulated concrete panel systems, the interface risks are 
specific and must be understood. The panel-to-foundation 
interface: if the foundation is not within tolerance, the panel 
alignment must compensate, and the shotcrete application must 
bridge any gaps. This risk sits with the site contractor, not the 
panel manufacturer. The panel-to-panel interface at junctions, 
corners, and openings: the structural reinforcement at these 
points must be correctly installed before shotcrete is applied. This 
is a shared risk between the panel manufacturer (who specifies 
the reinforcement details) and the site contractor (who installs 
them). The pod-to-shell interface: the service connections 
between a factory-manufactured bathroom pod and the insulated 
panel shell must align precisely. This is a design risk that must be 
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managed through BIM coordination during the design stage, with 
physical tolerance built into the connection details.
The most critical commercial risk in panel-plus-pod procurement 
is programme coordination: the panels must be erected and the 
shell must be at the right stage of completion before the pods can 
be installed. If the shell is delayed, the pods are manufactured 
and ready but have nowhere to go. If the pods are delayed, the 
shell stands empty and the programme stalls. The procurement 
contract must include programme coordination clauses that 
synchronise the two supply streams, with liquidated damages 
allocated proportionally to whichever party causes delay.
Standard construction contracts — JCT and NEC in the UK, 
FIDIC internationally — do not adequately address these multi-
supplier interface risks. Bespoke contract amendments are 
required, and the cost of developing these amendments should be 
factored into the procurement budget rather than discovered as a 
problem during construction.
*   *   *
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Insurance and Warranty: The Certification Advantage
Insurance and warranty provision for modern construction has 
been one of the most persistent barriers to adoption worldwide. 
Insurers assess risk based on historical claims data, and for novel 
construction methods, historical data is limited.
Insulated concrete panel systems have a specific advantage here 
that sets them apart from more novel MMC methods: they have 
extensive certification and performance data spanning decades. 
The Emmedue M2 system holds European Technical Assessment 
certification in Europe, ESR evaluation reports from ICC-ES in 
the United States, TER certification from the Department of 
Regulatory Services, and Agrément certification in South Africa. 
These are not experimental approvals. They are full, recognised 
certifications obtained through rigorous testing programmes 
covering structural performance, fire resistance, seismic 
behaviour, thermal performance, and durability. The system has 
been tested by accredited laboratories on every continent.
This certification portfolio gives insulated concrete panel systems 
a regulatory head start over newer MMC technologies. A 
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warranty provider assessing an M2 building has access to 40 
years of performance data from over one million buildings. An 
insurer evaluating an ICF structure has access to decades of 
North American claims history from a market where ICF is well-
established. The risk data that insurers need already exists. This 
contrasts sharply with volumetric modular construction, where 
the UK market’s limited track record and the failures of 
companies like Legal and General and Katerra have made 
insurers cautious.
For developing markets where formal warranty systems are often 
absent, the M2 system’s global certification portfolio provides a 
foundation for building local insurance confidence. A 
government housing programme in East Africa using Emmedue 
panels can point to ETA certification, South African Agrément 
approval, and decades of global deployment as evidence of 
system reliability. This is a fundamentally stronger insurance 
proposition than a system that has been used in a handful of pilot 
projects.
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In the UK, PAS 8700:2025 provides a specification framework 
for MMC in new-build residential properties, against which 
warranty providers, insurers, and regulators can assess 
compliance. Insulated concrete panel systems that comply with 
PAS 8700 benefit from the same warranty pathways as other 
MMC methods, with the additional advantage of their existing 
certification portfolio strengthening the insurer’s confidence 
assessment.
*   *   *
Building Codes: Prescriptive, Performance, and the 
Concrete Advantage
The distinction between prescriptive and performance-based 
building codes is the single most important regulatory factor for 
modern construction. Prescriptive codes specify materials and 
methods. Performance codes specify outcomes. Innovation 
thrives under performance codes and is constrained by 
prescriptive ones.
Sweden’s performance-based code underpins its world-leading 
45 per cent factory-built housing sector. The March 2026 US 
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Executive Order on Removing Regulatory Barriers to Affordable 
Home Construction directly addresses prescriptive restrictions 
on manufactured and modular housing. The EU’s updated 
Construction Products Regulation, with its Digital Product 
Passports, represents an emerging middle path: standardised 
documentation that can facilitate cross-border acceptance.
For insulated concrete panel systems, prescriptive building codes 
present a paradox. In most jurisdictions, these codes are written 
for traditional concrete construction — specifying minimum 
concrete cover, reinforcement ratios, curing requirements, and 
wall thicknesses based on conventional cast-in-situ methods. 
Insulated concrete panel systems use concrete but in a non-
traditional configuration: the EPS core occupies the centre of the 
wall, with shotcrete or poured concrete on the exterior faces. This 
does not match the prescriptive assumption of a solid or hollow 
concrete wall.
The solution lies in the certification pathway. Where an M2 or 
ICF system holds an ETA (Europe), ESR (US), or Agrément 
(South Africa) certificate, the system is accepted as a certified 
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alternative to the prescriptive code. The certification 
demonstrates that the system meets the performance 
requirements — structural capacity, fire resistance, thermal 
performance — through testing, even though the construction 
method differs from the prescriptive specification. This is 
performance-based acceptance within a prescriptive framework, 
and it is the mechanism by which insulated concrete panel 
systems have achieved global deployment within regulatory 
environments that were not designed for them.
In developing countries where building codes are being written or 
rewritten, there is an opportunity to incorporate insulated 
concrete panel systems directly into the code as a recognised 
construction method. Kenya’s National Building Code 2024, 
Lagos State’s Urban Planning Regulations 2020, and South 
Africa’s National Housing Code Part 3 all provide regulatory 
frameworks that could accommodate these systems either 
through specific inclusion or through performance-based 
assessment pathways. The advocacy required is to ensure that 
code-drafting committees are aware of the technology and its 
certification status, rather than allowing codes to default to 
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prescriptive specifications that exclude systems the committee 
has never encountered.
*   *   *
Mortgage Lender Acceptance: Concrete Helps
In markets where homeownership depends on mortgage finance, 
lender willingness to accept non-traditional construction is a 
critical barrier. Lenders assess resale risk, and unfamiliar 
construction methods create perceived risk.
Insulated concrete panel systems have an advantage here that 
timber-frame and light gauge steel systems do not: the finished 
building looks, sounds, and feels like a conventional concrete 
structure. The rendered external walls are visually 
indistinguishable from traditionally constructed concrete 
buildings. The internal walls feel solid to the touch. The acoustic 
performance is comparable to or better than conventional 
masonry. A surveyor inspecting the building for mortgage 
valuation purposes encounters a concrete structure with 
rendered finishes — exactly what the valuation methodology is 
designed to assess.
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This is not a trivial point. Mortgage valuation surveys in many 
markets use standardised categories that distinguish between 
‘traditional’ and ‘non-traditional’ construction, with the latter 
triggering additional scrutiny and sometimes reduced valuations. 
A building constructed with insulated concrete panels, finished 
with render, can in many jurisdictions be classified as a concrete 
structure — because it is a concrete structure. The EPS core and 
steel mesh are contained within the concrete shell and do not 
affect the surveyor’s assessment of the external and internal 
finishes. This regulatory camouflage is not dishonest — the 
building genuinely is a reinforced concrete structure — but it 
eliminates the lender acceptance barrier that constrains other 
MMC methods.
*   *   *
Emerging Standards and Certification Pathways
PAS 8700:2025 (UK): Specification framework for MMC in 
new-build residential properties. Covers design, manufacture, 
transport, storage, assembly, and completion. Insulated concrete 
panel systems that comply benefit from the same warranty 
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pathways as other MMC, strengthened by their existing 
certification portfolios.
ETA / European Technical Assessment: The Emmedue M2 
system holds ETA certification for use as a load-bearing wall 
system across European markets. This certification, issued under 
the European Assessment Document framework, provides a pan-
European acceptance pathway that avoids the need for country-
by-country approval.
ESR / ICC Evaluation Service Report (US): The M2 system 
holds ESR certification from the International Code Council’s 
Evaluation Service, confirming compliance with the International 
Building Code and International Residential Code. This is the 
standard acceptance pathway for alternative construction 
systems in the US.
Agrément (South Africa): Agrément South Africa provides 
independent technical assessment and certification of non-
standard building systems. The Agrément model — an 
independent body evaluating new systems against performance 
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criteria — has been replicated in many countries and offers a 
template for developing markets.
BCA Code (Singapore): Integrates modern construction into a 
comprehensive regulatory framework. Singapore’s approach — 
mandating MiC adoption, providing pre-acceptance, offering 
gross floor area concessions — represents the most integrated 
regulatory support for modern construction.
HUD Code (US): Governs manufactured housing under a 
federal standard pre-empting state and local codes. The March 
2026 Executive Order signals potential reform to remove 
restrictions on manufactured and modular housing.
EU Digital Product Passports: Standardised, machine-
readable documentation for construction products facilitating 
cross-border acceptance. Strategically significant for panel 
manufacturers seeking multi-market deployment.
ISO 22156 and national CEB standards: The regulatory 
framework for bamboo and earth construction. Combined with 
insulated panel certification, these enable hybrid construction 
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approaches using alternative materials with M2/ICF roofing and 
flooring.
*   *   *
Lessons from Failures: What Goes Wrong and Why
The history of modern construction is punctuated by high-profile 
failures. Legal and General’s modular factory in the UK closed 
after reportedly losing 176 million pounds because it could not 
secure sufficient pipeline. Katerra in the United States went 
bankrupt after raising 2 billion dollars in venture capital because 
it scaled too fast across too many functions. Several smaller UK 
modular companies entered administration during 2022–2024 
as rising costs and uncertain demand squeezed margins.
The common themes are instructive. Pipeline uncertainty is the 
most frequent killer: factories have high fixed costs that continue 
whether orders flow or not. Overambitious in scaling is second: 
companies that build a new factory while simultaneously taking 
on first projects create compound risk. Misalignment between 
business model and industry is third: venture-capital-funded 
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companies expecting tech-startup returns discover construction 
is low-margin, high-volume, and relationship-dependent.
Insulated concrete panel systems are partially insulated from 
these failure modes. The Emmedue licensing model distributes 
risk: a licensee invests in a panel production facility at moderate 
capital cost, producing panels for a regional market. The 
investment is a fraction of a volumetric modular factory. The 
production is simpler. The local shotcrete finishing distributes 
further cost and risk to the site level. And the 77-plant global 
network means that the failure of one licensee does not affect the 
system’s availability in other markets. This distributed, licensing-
based model is inherently more resilient than the centralised, 
high-capital factory model that has caused the most visible 
failures in the MMC sector.
The lesson for the insulated panel sector is to avoid the errors 
that have damaged the volumetric sector: maintain realistic 
scaling timelines, ensure pipeline certainty before investing in 
capacity, and operate with construction-industry economics 
rather than technology-startup expectations. The 40-year 
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survival of the Emmedue system suggests that the licensing 
model achieves this discipline naturally — each licensee must 
prove local market viability before the investment is made.
*   *   *
Procurement, insurance, and regulation are not glamorous 
subjects. But they are the machinery through which technology 
becomes delivery and ambition becomes reality. For insulated 
concrete panel systems, the machinery is more developed than 
many practitioners realise: ETA certification in Europe, ESR in 
the US, Agrément in South Africa, and 40 years of global 
performance data provide an institutional foundation that newer 
MMC technologies cannot yet match.
The global direction is clear. Procurement is moving towards 
early engagement and long-term frameworks. Insurance is 
developing specific products for factory-built housing. Codes are 
shifting from prescriptive to performance-based. Certification 
pathways for insulated panel systems are established on every 
continent. The pace is too slow for the crisis. But the direction is 
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right, and the institutional infrastructure for deploying insulated 
concrete panel systems at scale already exists.
With this chapter, Part D is complete. In Part E, we bring 
everything together: the GUILD philosophy, the universal 
framework for action, the global manufacturing strategy, and the 
vision for the next twenty-five years.
*   *   *
Chapter Summary
Procurement: Traditional sequential procurement is 
incompatible with modern construction. Framework agreements 
provide pipeline certainty. For insulated panel systems, split-
supply procurement (panel + shotcrete + pods) offers supply 
chain resilience that single-source modular cannot match. Each 
package is independently competitive and auditable.
Risk allocation: Factory risk, site risk, design risk, and 
interface risk must be explicitly allocated. The panel-to-
foundation, panel-to-panel, and pod-to-shell interfaces each 
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carry specific risks requiring bespoke contract clauses. Standard 
JCT/NEC/FIDIC contracts are inadequate.
Insurance and certification: M2 holds ETA (Europe), ESR 
(US), Agrément (South Africa). 40 years, 1 million buildings of 
performance data. This certification portfolio gives insulated 
panels a regulatory head start over newer MMC. PAS 8700:2025 
provides the UK framework.
Building codes: Performance-based codes enable innovation. 
Prescriptive codes require certification pathways. M2/ICF 
systems achieve acceptance through ETA/ESR/Agrément as 
certified alternatives within prescriptive frameworks. Developing 
countries can incorporate these systems directly into new codes.
Mortgage lender acceptance: Insulated panel buildings are 
finished concrete structures — visually, acoustically, and 
structurally indistinguishable from traditional concrete. 
Surveyors assess a concrete building. This eliminates the ‘non-
traditional’ classification that constrains other MMC methods.
Resilience to failure modes: Emmedue’s licensing model 
distributes risk across 77 independent plants at moderate capital. 
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The split between panel production and local shotcrete 
application further distributes cost and risk. This is inherently 
more resilient than centralised high-capital factory models.
Lessons from failures: Pipeline uncertainty, overambitious 
scaling, misaligned business models. Insulated panel licensing 
avoids the highest-risk elements. Maintain realistic timelines, 
ensure pipeline before investing, and operate with construction-
industry economics.
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PART E — The GUILD Philosophy & A Universal 
Framework
 
CHAPTER FIFTEEN
 
The GUILD Model : A Collaborative Framework for 
Global Housing
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
The preceding fourteen chapters have examined the global 
housing crisis from every angle. The scale. The regional 
variations. The construction methods. The structural systems. 
The building performance strategies. The financing mechanisms. 
The procurement and regulatory frameworks. The data is 
comprehensive. The technology exists. The financial instruments 
can be designed. The standards are developing. And yet the crisis 
deepens.
The reason is not technical. It is not financial. It is not even 
primarily political, though political will is essential. The reason 
the global housing crisis persists is structural — structural in the 
way the construction industry operates, the way housing is 
procured, the way knowledge is siloed, the way the people who 
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design, manufacture, finance, build, and occupy homes are 
disconnected from one another. The construction industry is the 
most fragmented major industry on earth. Architects design 
buildings they do not build. Manufacturers produce components 
for buildings they did not design. Contractors assemble 
structures using products they did not specify. Financiers fund 
projects they do not understand technically. Communities receive 
homes they had no role in shaping. And governments set policies 
without the construction expertise to know whether those 
policies can be delivered.
This fragmentation is the root cause of the productivity 
stagnation that has plagued construction for fifty years. It is why 
the same person who showed up in 1910 with a hammer shows 
up in 2025 with the same hammer. It is why modular companies 
fail despite having excellent products, why governments set 
housing targets they cannot meet, and why 2.8 billion people lack 
adequate housing in a world that has the wealth, the technology, 
and the knowledge to house every one of them.
The GUILD model is my answer to this fragmentation. It is not a 
construction method. It is not a financing instrument. It is not a 
regulatory proposal. It is a philosophy of collaboration — a 
framework for connecting the people, the knowledge, the 
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resources, and the institutions that must work together if the 
global housing crisis is to be addressed at the scale and speed it 
demands.
*   *   *
Why a Guild?
The word ‘guild’ carries centuries of meaning. In medieval 
Europe, guilds were associations of craftsmen and merchants 
who came together to maintain standards, share knowledge, train 
apprentices, protect their members, and ensure the quality of 
their collective output. A guild was not a company. It was not a 
government body. It was an ecosystem — a community of 
practice that transcended individual organisations and aligned 
the interests of its members around shared standards and mutual 
benefit.
The medieval guilds built the cathedrals. Not because any single 
craftsman had the skill to build a cathedral alone, but because the 
guild connected the stonemasons with the carpenters, the 
carpenters with the glaziers, the glaziers with the ironworkers, 
and all of them with the patrons who funded the work and the 
communities who would worship within it. The guild provided 
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the framework within which specialised skills could be 
coordinated towards a shared purpose.
The global housing challenge is our cathedral. It is too large, too 
complex, and too important for any single organisation, 
discipline, or country to address alone. It requires the 
coordinated effort of designers, engineers, manufacturers, 
financiers, governments, communities, and the occupants 
themselves — working not in the fragmented, adversarial way 
that the construction industry currently operates, but 
collaboratively, around shared standards, mutual accountability, 
and a common purpose.
That is what the GUILD model proposes.
*   *   *
The Five Pillars of the GUILD
The GUILD framework rests on five pillars, each addressing a 
specific dimension of the fragmentation that prevents the 
housing crisis from being resolved. They are interdependent. 
Strengthening one without the others is insufficient. Together, 
they create the collaborative ecosystem that the global housing 
sector has never had.
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G — Governance with Accountability
 
Governance is not government. It is the system of decision-
making, oversight, and accountability that ensures housing 
delivery serves the people it is intended to serve. Effective 
governance means clear roles, transparent processes, measurable 
outcomes, and genuine accountability to the communities that 
receive the housing — not just to the institutions that fund or 
build it.
Every failure examined in this book — from Kenya’s 431 units 
delivered against a 500,000 target, to Brazil’s Minha Casa Minha 
Vida homes built in the wrong locations, to the UK’s modular 
companies collapsing under pipeline uncertainty — includes a 
governance failure. Either the decision-making process excluded 
the people whose input was essential, or the accountability 
mechanisms failed to detect and correct problems before they 
became crises, or the institutional capacity to deliver was never 
matched to the institutional ambition to promise.
The GUILD model proposes that every housing programme, at 
every scale, should establish a governance framework that 


311 of 401



A world without enough homes


Andrew J Bannister

includes: clear allocation of roles and responsibilities among all 
parties; transparent reporting on progress, cost, and quality 
against agreed benchmarks; genuine community participation in 
design and delivery decisions; independent oversight that can 
intervene when delivery deviates from intent; and accountability 
that has consequences — not reports that are filed and forgotten, 
but mechanisms that trigger action when outcomes fall short.
 
U — Unity of Purpose Across Disciplines
 
The construction industry’s fragmentation is not accidental. It is 
structural. Architects, engineers, manufacturers, contractors, 
financiers, and regulators each operate within their own 
professional silos, with their own training, their own language, 
their own incentives, and their own definitions of success. An 
architect’s success is measured by design quality. A contractor’s 
by programme and budget. A financier’s by return on investment. 
A manufacturer’s by production efficiency. A regulator’s by 
compliance. And a community’s by whether the home actually 
works for the people who live in it.
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These are not opposing objectives. They are complementary ones. 
A beautifully designed, efficiently manufactured, financially 
viable, fully compliant home that works for its occupants is not a 
contradiction in terms. It is what happens when all disciplines 
are aligned around a shared purpose from the outset, rather than 
negotiating their competing interests after the fact.
The GUILD model proposes that housing delivery teams should 
be assembled as cross-disciplinary partnerships from day one — 
with the designer, the manufacturer, the financier, the 
contractor, and the community representative all present at the 
table from the first conversation. This is not a radical concept. It 
is how integrated project delivery has been practised in the most 
successful construction projects for years. What is radical is 
applying it systematically to social housing at global scale, rather 
than reserving it for landmark commercial projects.
 
I — Innovation Through Shared Knowledge
 
The construction industry is the least knowledge-sharing of any 
major industry. A technique developed in Scandinavia takes 
decades to reach Africa. A financing innovation in Singapore is 
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unknown in Latin America. A regulatory solution in Hong Kong 
is not studied in the UK. Each country, each company, each 
project reinvents what has already been solved elsewhere, 
wasting time, money, and the lives of the people who wait for 
homes while the industry rediscovers what it already knows.
The medieval guilds solved this problem through the journeyman 
system. A young craftsman, having completed an apprenticeship, 
would travel from city to city, working with different masters, 
learning different techniques, absorbing the accumulated 
knowledge of the trade across a wide geography. When the 
journeyman returned home, he brought with him the best 
practices of every workshop he had visited.
The GUILD model proposes a modern equivalent: systematic 
knowledge transfer between regions, between countries, and 
between disciplines. Not conferences and white papers, though 
these have their place, but practical exchanges — factory visits, 
site placements, technology transfer partnerships, open-source 
design libraries, and shared training programmes that move 
construction knowledge from where it exists to where it is 
needed.
The Digital Kit of Parts concept, discussed in Chapters 10 and 11, 
is one vehicle for this. An open-source library of standardised, 
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digitally defined building components, optimised for different 
regional contexts and accessible to practitioners worldwide, 
would democratise access to design intelligence that is currently 
locked within proprietary systems or confined to developed-
market practitioners. The GUILD model envisions this library as 
a shared resource of the global housing community, not the 
intellectual property of any single organisation.
 
L — Local Adaptation with Global Standards
 
Every chapter of this book has insisted that context determines 
method. A construction solution that works in Stockholm will not 
work in Nairobi without adaptation. A financing instrument 
designed for London’s mortgage market is irrelevant to Dhaka’s 
informal economy. A building code written for temperate Europe 
is inappropriate for tropical Asia.
At the same time, certain standards are universal. A home should 
be structurally safe. It should provide shelter from the elements. 
It should have access to clean water and sanitation. It should be 
secure against intrusion. It should provide sufficient space for its 
occupants to live with dignity. These are not culturally relative 
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standards. They are human standards, enshrined in the Universal 
Declaration of Human Rights and reaffirmed in the Sustainable 
Development Goals.
The GUILD model holds these two truths simultaneously. Global 
standards define what housing must achieve. Local adaptation 
determines how it achieves it. The performance outcomes are 
non-negotiable. The methods, materials, and delivery 
mechanisms are context-specific. This is the principle that 
Chapter 2’s universal definition established — permanently 
affordable, publicly accountable, dignified, safe, and stable — and 
it runs through every chapter that followed.
In practice, this means that a GUILD-affiliated housing 
programme in Ghana would use different materials, different 
structural systems, different financing instruments, and different 
procurement routes from a programme in Denmark. But both 
would meet the same performance outcomes for their occupants: 
a home that is safe, affordable, dignified, and stable. The GUILD 
provides the global framework. The local team provides the 
contextual intelligence. Together, they produce housing that is 
both universally adequate and locally appropriate.
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D — Dignity as the Measure of Success
 
The construction industry measures success in square metres 
delivered, units completed, budgets achieved, and programmes 
met. These are necessary metrics. They are not sufficient ones.
The ultimate measure of whether a housing programme has 
succeeded is whether the people who live in the homes 
experience dignity. Do they feel safe? Can they afford to stay? Is 
the home warm enough in winter and cool enough in summer? 
Does it provide privacy? Can children study? Can adults work? Is 
it connected to employment, schools, healthcare, and 
community? Are the occupants proud to call it home?
These are not soft questions. They are the questions that 
determine whether a housing investment delivers its intended 
social return or whether it produces another Minha Casa Minha 
Vida — millions of units in the wrong places, technically adequate 
but practically failing the people they were built for. They are the 
questions that distinguish Singapore’s HDB, where 93 per cent of 
households are satisfied with their apartment, from the worst of 
post-war European social housing, where residents were housed 
but not served.
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The GUILD model proposes that every housing programme 
should include post-occupancy evaluation as a standard element 
— not as a research exercise but as a governance mechanism. If 
the occupants are not satisfied, if the homes are not performing 
as intended, if the community is not functioning, these findings 
should trigger corrective action, not just generate reports. Dignity 
is not a by-product of good construction. It is the purpose of it.
*   *   *
The GUILD in Practice
What does a GUILD-based approach look like in practice? It 
looks like this.
A government or housing authority identifies a housing need. 
Rather than designing a programme in isolation and then 
tendering for delivery, it convenes a GUILD partnership — a 
cross-disciplinary team comprising a designer, a manufacturer, a 
financier, a community representative, and a regulatory adviser. 
This team, working collaboratively from the outset, develops a 
programme that integrates design, manufacturing capability, 
financial viability, community need, and regulatory compliance 
from the first conversation.
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The design is developed using DfMA principles adapted to the 
local context, as described in Chapter 10. The structural system 
and materials are selected based on the regional analysis in 
Chapter 11 — what is locally available, climatically appropriate, 
and within the manufacturing capability of the local or regional 
production facilities. The energy and services strategy is designed 
for the specific climate zone, as described in Chapter 12. The 
financing draws on the instruments described in Chapter 13, 
matched to the economic context of the programme. And the 
procurement route, as described in Chapter 14, enables the early 
manufacturer engagement and long-term framework 
commitment that factory-based construction requires.
Throughout, the community — the people who will actually live 
in the homes — participates in decisions about layout, space, 
community facilities, and the features that matter to them. This is 
not tokenistic consultation. It is design partnership, informed by 
the principle that the people who know most about what makes a 
home liveable are the people who will live in it.
Post-completion, the GUILD partnership does not dissolve. It 
monitors performance, conducts occupant satisfaction surveys, 
addresses defects, and feeds the lessons learned back into the 
design of subsequent programmes. The knowledge generated by 
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each project becomes part of the shared intelligence of the 
GUILD network, available to inform and improve every 
subsequent programme.
*   *   *
The GUILD as a Global Network
The GUILD is not a single organisation. It is a network — a 
community of practice that connects housing practitioners across 
disciplines and across borders. A GUILD-affiliated housing 
authority in Kenya can access the design intelligence developed 
by a GUILD-affiliated manufacturer in Turkey. A GUILD-
affiliated financier in London can deploy blended finance 
structures refined by a GUILD-affiliated development bank in 
Manila. A GUILD-affiliated community organisation in Brazil can 
learn from the participatory design processes of a GUILD-
affiliated cooperative in Copenhagen.
The network operates through shared standards, shared 
knowledge platforms, and shared commitment to the five pillars. 
It does not impose uniformity. It enables coherence. Each GUILD 
partner operates independently within their own context, but 
they are connected by a common framework that ensures their 
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work contributes to a collective body of knowledge and a shared 
purpose.
In practical terms, a GUILD network might include: an open-
source digital design library of standardised building 
components; a shared training programme for factory assembly 
and site installation; a knowledge exchange platform for case 
studies, technical guidance, and lessons learned; a quality 
assurance framework that enables mutual recognition of 
manufacturing standards across borders; and a community of 
practitioners who meet, physically and virtually, to share 
experience and develop the discipline.
This is ambitious. It is also necessary. The medieval guilds built 
the cathedrals of Europe because they created a network of 
shared knowledge, shared standards, and shared purpose that 
transcended individual cities and individual craftsmen. The 
global housing crisis requires a network of the same kind — one 
that transcends individual countries and individual companies, 
and that aligns the extraordinary talent, resources, and 
technology that already exist towards the single purpose of 
housing every person on earth with dignity.
*   *   *
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What the GUILD Is Not
The GUILD is not a centralised authority. It does not dictate what 
should be built, where, or how. It provides a framework within 
which local decisions are made by local people with local 
knowledge, informed by global intelligence and held to global 
standards.
The GUILD is not a replacement for government. Governments 
must still fund social housing, set regulatory frameworks, provide 
land, and maintain political commitment. The GUILD 
supplements government capacity with cross-disciplinary 
expertise and cross-border knowledge that no single government 
possesses.
The GUILD is not a commercial entity. It does not manufacture 
homes, provide finance, or deliver projects. Its members do. The 
GUILD provides the connective tissue that makes their 
collaboration coherent, efficient, and accountable.
And the GUILD is not a utopian vision. It is a practical proposal, 
grounded in the evidence of fourteen chapters of analysis and 
informed by decades of experience in an industry that 
desperately needs a better way of working. The integrated 
delivery models that have produced the world’s best construction 
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outcomes — Singapore’s HDB, Vienna’s housing associations, 
Japan’s factory-built housing industry, Hong Kong’s MiC 
programme — all share the characteristics that the GUILD 
formalises: cross-disciplinary collaboration, shared standards, 
knowledge transfer, local adaptation, and a relentless focus on 
outcomes for the people the housing serves.
The GUILD simply proposes that these characteristics should not 
be the exception. They should be the norm.
*   *   *
From Philosophy to Framework
The GUILD model is a philosophy. In the next chapter, it 
becomes a framework. Chapter 16 translates the five pillars into a 
practical decision matrix that maps construction methods, 
financing instruments, and delivery models to specific regional 
contexts, guided by the five contextual axes — climate, economy, 
skills, transport infrastructure, and governance. The philosophy 
tells you why. The framework tells you how.
But before we proceed to the mechanics, let me say something 
personal. I developed the GUILD concept not from academic 
research, though the evidence supports it, but from a career spent 
working across disciplines, across borders, and across the 
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extraordinary range of contexts that the construction industry 
encompasses. I have seen what happens when collaboration 
works: projects that deliver quality, on time, on budget, and with 
occupants who are genuinely proud of their homes. And I have 
seen what happens when fragmentation prevails: projects that 
overrun, underperform, disappoint the communities they were 
meant to serve, and leave everyone involved worse off.
The construction industry does not lack talent. It does not lack 
technology. It does not lack capital. It lacks connection. The 
GUILD is my proposal for providing it.
*   *   *
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Chapter Summary
The root cause: The global housing crisis persists not because 
of technical or financial limitations but because of structural 
fragmentation — the disconnection between the disciplines, 
institutions, and communities that must work together to deliver 
housing at scale.
The GUILD model: A philosophy of collaboration that 
connects designers, manufacturers, financiers, governments, and 
communities around shared standards, shared knowledge, and 
shared purpose.
G — Governance with Accountability: Clear roles, 
transparent processes, genuine community participation, and 
accountability that triggers action.
U — Unity of Purpose Across Disciplines: Cross-
disciplinary teams assembled from day one, not fragmented silos 
negotiating after the fact.
I — Innovation Through Shared Knowledge: Systematic 
knowledge transfer between regions and disciplines. Open-source 
design libraries. The modern journeyman system.
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L — Local Adaptation with Global Standards: Performance 
outcomes are universal. Methods, materials, and delivery 
mechanisms are context-specific.
D — Dignity as the Measure of Success: Post-occupancy 
evaluation as governance, not research. The ultimate measure is 
whether occupants experience dignity.
The GUILD in practice: Cross-disciplinary partnership from 
first conversation. Community as design partner. Knowledge 
feeding forward to every subsequent programme.
The GUILD as network: Not a centralised authority but a 
global community of practice connected by shared standards, 
shared knowledge, and shared commitment to housing every 
person with dignity.
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CHAPTER SIXTEEN
A Universal Framework with Regional Flexibility
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
The GUILD philosophy tells you why collaboration matters. This 
chapter tells you how to apply it. It synthesises everything in the 
book — the regional analyses, the construction methods, the 
structural systems, the energy strategies, the financing 
instruments, and the procurement frameworks — into a practical 
decision-making tool that a practitioner can use to determine the 
right approach for any housing programme, in any context, 
anywhere in the world.
The framework is built around five universal principles and five 
contextual axes. The principles define what every social housing 
programme must achieve. The axes map the variables that 
determine how to achieve it. Together, they produce a decision 
matrix that connects the global ambition of this book with the 
local reality of every specific project.
*   *   *
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The Five Universal Principles
These principles are non-negotiable. They are the performance 
outcomes that every social housing programme must deliver, 
regardless of region, climate, economy, or construction method. 
They are drawn directly from the universal definition of social 
housing proposed in Chapter 2 and refined through the GUILD 
pillars of Chapter 15.
1. Dignity. The home must provide its occupants with a 
standard of living that enables human dignity. This means 
sufficient space, privacy, structural safety, protection from the 
elements, and a physical environment that the occupants are not 
ashamed of. Dignity is not a luxury specification. It is the 
minimum standard below which a building is shelter, not 
housing.
2. Affordability. The home must be affordable not only to build 
but to occupy. Construction cost, running cost (heating, cooling, 
water, maintenance), and tenure cost (rent or mortgage) must 
together be sustainable for the intended occupants over the long 
term. A home that is cheap to build but expensive to run fails this 
principle. A home that requires the occupant to spend more than 
30 per cent of income on housing costs fails it. Affordability is a 
whole-life measure, not a construction-budget target.
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3. Sustainability. The home must be designed for the climate it 
will exist in — not the climate of twenty years ago but the climate 
of twenty years ahead. It must minimise its environmental 
impact through material choice, energy performance, water 
efficiency, and waste reduction. And it must be resilient: capable 
of withstanding the specific environmental threats — heat, 
flooding, cyclones, earthquakes, sea-level rise — that its location 
presents.
4. Speed. The home must be deliverable at a speed that matches 
the pace of need. The global housing deficit is growing. Every 
year of delay adds millions to the backlog. Construction methods 
that take years to deliver what modern methods can deliver in 
months are not acceptable when the crisis demands urgency. 
Speed is not haste. It is the disciplined application of 
manufacturing-based construction to compress timelines without 
compromising quality.
5. Adaptability. The home must be capable of adaptation over 
its life. Families grow and shrink. Climates change. Technologies 
evolve. A home designed for a single, fixed configuration that 
cannot accommodate any change is a home that will become 
inadequate long before its structural life expires. Adaptability 
means designing for future modification — rooms that can be 
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added, services that can be upgraded, spaces that can be 
reconfigured — without requiring demolition and rebuilding.
*   *   *
The Five Contextual Axes
These axes represent the variables that differ from one housing 
context to another. Each axis operates on a spectrum, and the 
position of a specific project on each axis determines which 
construction methods, structural systems, financing instruments, 
and delivery models are most appropriate.
Axis 1: Climate. Where does this project sit on the spectrum 
from extreme cold to extreme heat? From arid to humid? From 
seismically stable to earthquake-prone? From sea-level coastal to 
high altitude? The climate axis determines the building envelope 
strategy (insulation vs. thermal mass vs. shading), the ventilation 
approach (MVHR vs. natural cross-ventilation vs. mechanical 
cooling), the structural requirements (seismic design, wind 
resistance, flood elevation), and the material suitability (timber 
in temperate forests, earth in arid regions, steel in seismic zones, 
bamboo in the tropics).
Axis 2: Economy. What is the economic context of this project? 
What can the intended occupants afford? What is the cost of 


330 of 401



A world without enough homes


Andrew J Bannister

construction materials and labour locally? What financing 
instruments are available? Is there a functioning mortgage 
market, or must housing finance operate through Microfinance, 
savings groups, and community mechanisms? The economy axis 
determines the price point of the housing, the financing 
structure, and the level of manufacturing sophistication that is 
economically viable.
Axis 3: Skills. What workforce is available? Are there trained 
factory operatives, or will assembly be performed by semi-skilled 
community workers? Is there a local tradition of a particular 
construction method that the workforce already understands? 
The skills axis determines whether the project should use high-
tech volumetric modules that require crane operators and 
precision installers, or panellised systems with interlocking 
connections that can be assembled with hand tools and visual 
instructions.
Axis 4: Transport Infrastructure. How will manufactured 
components reach the site? Are there motorways, or unpaved 
roads? Are there bridges with weight limits? Is the site accessible 
by sea, or only by narrow mountain tracks? The transport axis is 
one of the most practically determinative — a brilliant factory-
built module that cannot physically reach the site is worthless. 
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This axis often dictates the maximum component size and 
therefore the choice between volumetric, panellised, and kit-of-
parts delivery.
Axis 5: Governance. What is the institutional capacity of the 
government, the housing authority, and the local administration? 
Is there a functioning planning system? Is there a building code, 
and is it prescriptive or performance-based? Is there a warranty 
and insurance framework? Is there corruption risk? Are there 
established procurement routes, or must they be created? The 
governance axis determines the delivery model, the procurement 
route, and the level of institutional support that must be built 
alongside the housing itself.
*   *   *
The Decision Matrix: Mapping Method to Context
The decision matrix operates by plotting a specific project against 
all five contextual axes and then identifying which construction 
methods, structural systems, financing instruments, and delivery 
models are appropriate for that position. It is not a mechanical 
formula. It is a structured thinking tool that ensures the 
practitioner considers every relevant variable before committing 
to an approach.
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The following table illustrates how the framework applies to six 
representative scenarios drawn from the regional chapters of this 
book.
	Scenario
	Climate
	Economy
	Skills
	Transport
	Recommended 
Approach

	Multi-storey 
social housing, 
Northern 
Europe
	Cold 
temperate
	High income, 
developed 
finance
	Skilled 
factory 
workforce
	Excellent road/
crane
	Timber volumetric or 
CLT panelised. 
MVHR. Passive 
House achievable. 
Government grant + 
housing association 
borrowing. Long-
term framework.

	Settlement 
upgrading, 
Sub-Saharan 
Africa
	Hot humid / 
hot arid
	Very low 
income, 
informal 
economy
	Semi-skilled, 
community-
based
	Limited roads, 
no cranes
	Compressed earth 
blocks or panelised 
kits. Natural 
ventilation. 
Incremental design. 
Housing 
microfinance + 
community savings. 
Secure tenure first.

	High-density 
transitional 
housing, Hong 
Kong
	Hot humid, 
typhoon 
zone
	High income, 
government-
funded
	Specialist 
MiC 
workforce
	Cross-border 
maritime from 
GBA
	Full volumetric MiC 
from mainland 
factories. Designed 
for deconstruction 
and relocation. 
Government 
procurement 
framework. GFA 
incentives.

	Disaster 
recovery 
housing, 
Caribbean
	Hot humid, 
hurricane 
zone
	Low-middle 
income, 
limited fiscal 
capacity
	Basic 
construction 
skills
	Maritime 
shipping 
between 
islands
	Lightweight steel-
framed panelised, 
wind-rated to Cat 5. 
Container-format 
shipping. Climate 
finance + 
development bank 
support. Regional 
manufacturing hub.
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*   *   *
How to Use the Framework: A Step-by-Step Process
For any new housing programme, the framework operates 
through seven steps.
Step 1: Define the need. How many homes? What typology 
(individual houses, low-rise, mid-rise, high-rise)? What 
household sizes and compositions? What income levels? What is 
the timeline? These parameters set the scale and character of the 
programme.
Step 2: Map the five axes. For the specific project location, 
assess the position on each contextual axis. What is the climate? 
What is the economic context? What skills are available? What 
	Affordable 
housing 
programme, 
Saudi Arabia
	Extreme hot 
arid
	High income, 
Vision 2030 
funding
	Growing 
domestic + 
migrant 
workforce
	Excellent road 
network
	Precast concrete + 
steel hybrid. Factory-
sealed thermal 
envelope. Mechanical 
cooling essential. 
PPP with private 
developers. Sakani 
subsidy mechanism.

	Climate-
resilient 
housing, 
Pacific Islands
	Hot humid, 
rising sea 
levels
	Very low 
income, aid-
dependent
	Limited 
construction 
capacity
	Maritime only; 
small island 
ports
	Elevated, lightweight, 
relocatable panelised 
systems. Screw pile 
foundations. Solar + 
rainwater. Climate 
finance + managed 
relocation funding. 
Designed for 
disassembly.
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transport routes exist? What is the governance capacity? Be 
honest in this assessment. Optimistic assumptions about 
transport infrastructure or governance capacity are the root of 
most project failures.
Step 3: Select the construction method. Using the 
spectrum described in Chapter 9 and the axis mapping from Step 
2, identify which construction methods are technically feasible 
and contextually appropriate. Rule out methods that the 
transport cannot support, the workforce cannot assemble, or the 
economy cannot afford. What remains is the shortlist.
Step 4: Select the structural system. Using the guidance in 
Chapter 11, identify which structural materials are locally 
available, climatically appropriate, seismically adequate, and 
within the manufacturing capability of the region. Match the 
structural system to the construction method selected in Step 3.
Step 5: Design the energy and services strategy. Using 
Chapter 12, develop the building envelope, ventilation, water, 
sanitation, and energy generation approach that matches the 
climate axis position. Ensure the strategy delivers whole-life 
affordability, not just construction-stage savings.
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Step 6: Assemble the finance. Using Chapter 13, identify the 
financing instruments that match the economic context. 
Government grant? Blended finance? Housing Microfinance ? 
Community savings ? The finance strategy must match the 
income profile of the intended occupants and the risk appetite of 
the available investors.
Step 7: Establish the GUILD partnership. Assemble the 
cross-disciplinary team described in Chapter 15. Ensure the 
designer, manufacturer, financier, contractor, community 
representative, and regulatory adviser are all engaged from the 
outset. Establish the governance framework, the knowledge-
sharing protocols, and the post-occupancy evaluation process 
before the first line is drawn.
These seven steps are sequential but iterative. The construction 
method selected in Step 3 may prove unaffordable at Step 6, 
requiring a return to Step 3 with revised parameters. The 
structural system chosen in Step 4 may not be compatible with 
the transport axis, requiring reconsideration. The process is not 
linear. It is a structured conversation between constraints and 
possibilities, guided by the universal principles and informed by 
the contextual axes.
*   *   *
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A Model for Knowledge Transfer
The framework is not only a decision tool for individual projects. 
It is a knowledge transfer mechanism that connects lessons from 
one region with needs in another.
When a practitioner in Kenya uses the framework to design a 
settlement upgrading programme, they are drawing on the same 
structured thinking that a practitioner in Denmark uses to 
procure a multi-storey social housing project. The axes are 
different. The methods are different. The finance is different. But 
the process is the same. And the knowledge generated by each 
application of the framework feeds back into the shared 
intelligence of the GUILD network, enriching the guidance 
available to every subsequent practitioner.
This is how knowledge transfer works in practice: not through 
abstract principles imposed from outside, but through a shared 
framework that each user populates with their own context, their 
own constraints, and their own solutions. The Kenyan 
practitioner learns from the Danish experience not by copying 
the Danish method but by seeing how the Danish practitioner 
applied the same framework to a different set of axes and 
produced a different but equally valid solution. The knowledge 
that transfers is not the solution. It is the process.
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South-South knowledge transfer — between developing countries 
— is particularly valuable and particularly underused. A 
compressed earth block programme in Burkina Faso has more to 
teach a housing authority in Mozambique than a volumetric 
modular factory in Sweden does. A housing Microfinance 
programme in Bangladesh has more relevance to Peru than a UK 
mortgage market does. The framework facilitates these 
connections by providing a common language and a common 
structure through which practitioners in very different contexts 
can communicate their experience and learn from each other.
*   *   *
Templates, Checklists, and Practical Tools
The framework is supported by a set of practical tools that 
practitioners can use in the field. These are not theoretical 
models. They are working documents designed to be printed, 
filled in, and used in the meetings, site visits, and planning 
sessions where real decisions are made.
The Five-Axis Assessment Sheet. A single-page template for 
mapping a specific project against the five contextual axes. Each 
axis is rated on a five-point scale with descriptive anchors, 
producing a simple profile that immediately reveals the project’s 
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key constraints and opportunities. A project that scores ‘very 
limited’ on transport and ‘community-based’ on skills instantly 
narrows the construction method options to lightweight 
panellised or kit-of-parts systems with visual assembly 
instructions.
The Method Selection Matrix. A cross-reference table 
mapping each construction method from Chapter 9 against each 
axis position, showing at a glance which methods are feasible for 
which combinations of conditions. This is the reference table that 
a project team reviews at the start of the design process to 
identify their shortlist.
The Finance Matching Guide. A decision tree that leads from 
the economic axis position to the appropriate mix of financing 
instruments. Starting with the question ‘what is the income 
profile of the intended occupants?’ it branches through 
government funding capacity, private capital availability, and 
community finance tradition to arrive at a recommended finance 
stack.
The GUILD Partnership Checklist. A checklist for 
assembling and governing a GUILD-based delivery partnership, 
including required disciplines, governance protocols, community 
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engagement mechanisms, knowledge-sharing commitments, and 
post-occupancy evaluation framework.
The Post-Occupancy Evaluation Template. A standardised 
survey instrument for assessing occupant experience twelve 
months after occupation, covering satisfaction with space, 
privacy, thermal comfort, services, community, and overall 
dignity. Designed to be administered in any language, using a 
combination of scaled questions and open responses.
These tools are designed to be adapted, not adopted rigidly. A 
GUILD-affiliated housing programme in Indonesia will modify 
the assessment sheet to reflect the specific transport challenges of 
an archipelagic geography. A programme in the Gulf will weight 
the climate axis differently from one in Scandinavia. The tools 
provide the structure. The practitioner provides the judgment.
*   *   *
From Project to Programme to System
The framework is designed to operate at three scales.
At the project scale, it guides the decisions for a single housing 
development. What method? What materials? What finance? 
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What procurement route? This is the most immediate and most 
common application.
At the programme scale, it guides a government or housing 
authority that is planning a multi-year, multi-site housing 
delivery programme. The framework enables the authority to 
develop a platform-based approach, as described in Chapter 10 — 
standardising the construction system, the procurement route, 
and the financing structure across multiple projects, achieving 
economies of repetition and learning curve benefits that no single 
project can deliver. This is how Singapore’s HDB operates. This is 
how Hong Kong’s MiC programme is structured. This is how 
Sweden’s municipal housing companies procure.
At the system scale, it guides the development of national or 
regional housing delivery capacity. A country that applies the 
framework systematically can use it to identify the manufacturing 
capacity it needs to develop, the training programmes it needs to 
establish, the building codes it needs to reform, and the financing 
instruments it needs to create. This is the most ambitious 
application, and the one with the greatest long-term impact. A 
country that builds a housing delivery system — not just 
individual homes but the institutional, industrial, and financial 
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infrastructure to produce homes at scale — is a country that can 
close its housing deficit permanently.
*   *   *
This framework is the practical expression of everything this 
book contains. It connects the crisis described in Chapters 1 
through 8 with the solutions described in Chapters 9 through 14, 
through the collaborative philosophy described in Chapter 15, 
and delivers them in a form that a practitioner can hold in their 
hands and use in the field.
It does not pretend to have all the answers. No framework can 
substitute for the judgment, experience, and local knowledge of 
the people who use it. But it provides the structure within which 
that judgment can operate most effectively — ensuring that every 
relevant variable is considered, every available option is 
evaluated, and every decision is informed by the global body of 
knowledge that this book has assembled.
The five universal principles — dignity, affordability, 
sustainability, speed, and adaptability — are the north star. The 
five contextual axes — climate, economy, skills, transport, and 
governance — are the compass. The decision matrix is the map. 
And the GUILD partnership is the team that navigates.
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Together, they form a universal framework with regional 
flexibility. A single approach to a global challenge. Different in 
every application. Consistent in every purpose. A guide to 
building for the world.
In the next chapter, we examine the manufacturing infrastructure 
needed to deliver this framework at global scale — how to build 
the factories, train the workforces, and establish the supply 
chains that will produce the homes the world needs. And in the 
final chapter, we look ahead: the technologies, the climate 
imperatives, and the vision for the next twenty-five years.
*   *   *
Chapter Summary
Five universal principles: Dignity, Affordability, 
Sustainability, Speed, and Adaptability. Non-negotiable 
performance outcomes for every social housing programme 
worldwide.
Five contextual axes: Climate, Economy, Skills, Transport 
Infrastructure, and Governance. The variables that determine 
how the universal principles are achieved in any specific context.
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The decision matrix: Maps construction methods, structural 
systems, financing instruments, and delivery models to specific 
axis positions. Six representative scenarios illustrated from the 
regional chapters.
Seven-step process: Define need, map axes, select method, 
select structure, design services, assemble finance, establish 
GUILD partnership. Sequential but iterative.
Knowledge transfer: The framework is a shared language that 
connects practitioners across regions. South-South transfer is 
particularly valuable and underused. The process transfers, not 
the solution.
Practical tools: Five-Axis Assessment Sheet, Method Selection 
Matrix, Finance Matching Guide, GUILD Partnership Checklist, 
Post-Occupancy Evaluation Template. Designed to be adapted, 
not adopted rigidly.
Three scales: Project (single development), Programme (multi-
year, multi-site), System (national/regional delivery capacity). 
The system scale has the greatest long-term impact.
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CHAPTER SEVENTEEN
 
Manufacturing for the World : Building the Global 
Supply Chain
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
If the global housing crisis is to be resolved through modern 
construction methods, the world needs factories. Not a few 
showcase facilities in wealthy countries, but a distributed 
network of manufacturing capacity spanning every continent, 
calibrated to local materials, local skills, and local demand. The 
previous chapters have established what needs to be built, how it 
should be designed, how it can be financed, and what 
institutional frameworks must support it. This chapter addresses 
the industrial question that sits behind all of them: how do you 
build the supply chain that produces the homes?
The global modular construction market was valued at 
approximately 102 billion US dollars in 2024, projected to reach 
149 billion by 2029 at over 8 per cent annual growth. But this 
growth is concentrated in developed economies. Sub-Saharan 
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Africa, South Asia, Latin America, and the Pacific Islands have 
negligible factory-based housing production capacity. Closing the 
housing gap requires closing the manufacturing gap. And one 
proven model for closing that gap already exists: the Emmedue 
M2 licensing network of 77 manufacturing plants across every 
inhabited continent, demonstrating that distributed construction 
manufacturing is not theoretical. It is operational.
*   *   *
Three Factory Models: High-Automation, Panel Plant, 
and Regional Workshop
Chapter 10 described three worlds of manufacturing. This 
chapter builds the global strategy around each.
The high-automation factory is exemplified by Sekisui House 
in Japan, Lindbäcks in Sweden, and the growing number of 
volumetric manufacturers across Europe, North America, and 
East Asia. These facilities feature production lines, robotic 
cutting and welding, automated material handling, and digital 
quality control. They produce at high volume, high precision, and 
high capital cost. A modern volumetric modular factory requires 
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20 to 50 million pounds or more in investment, needs thousands 
of units per year to achieve economic viability, and needs a 
workforce closer to automotive manufacturing than traditional 
house building. This model serves the high-volume, high-
precision demands of developed-market social housing 
programmes.
The insulated concrete panel plant is the manufacturing 
model that this book argues is most immediately relevant for the 
developing world. An Emmedue M2 panel production facility 
requires industrial-scale EPS moulding and steel mesh welding 
equipment, but at capital costs that are a fraction of a volumetric 
modular factory. It produces standardised panels that are 
industrially consistent but not finished — the concrete 
application happens either in an attached precast yard or on site 
by a local shotcrete crew. The panel plant model separates the 
high-precision manufactured component (the panel) from the 
locally applied finishing material (concrete), keeping the 
engineered content in the factory and the commodity content 
local. Emmedue’s 77 plants demonstrate that this model scales 
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globally through licensing rather than through the massive 
centralised investment that volumetric manufacturing requires.
The regional workshop is appropriate for the simplest 
products: compressed earth blocks, basic timber panels, pre-
assembled bathroom and kitchen pods, and pre-wired electrical 
modules. A workshop can be established in a repurposed 
warehouse or purpose-built shed for a fraction of a panel plant’s 
cost. It uses basic power tools, manual or motorised equipment, 
and a workforce trained in specific assembly processes. It 
produces at volumes appropriate to the local market.
All three models are valid. All are necessary. The strategy is 
phased: a region might begin with workshops producing 
bathroom pods and CEBs, establish a panel plant as demand 
grows and skills develop, and eventually build a high-automation 
factory when the market can sustain the investment. Each stage 
builds the workforce, the supply chain, and the institutional 
capability for the next.
*   *   *
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The M2 Licensing Model: A Manufacturing Strategy 
That Already Works
The Emmedue M2 licensing model deserves specific examination 
because it offers a proven template for establishing construction 
manufacturing in new markets — a template that has been tested 
and refined over 40 years.
A licensee acquires the right to manufacture Emmedue panels 
using the company’s patented panel production technology, 
specifications, and quality control processes. The licensee invests 
in the production equipment and the facility. Emmedue provides 
the technology, the training, and the ongoing technical support. 
The licensee produces panels for its regional market, using locally 
sourced EPS and steel wire. The panels are sold to construction 
projects within the region, where they are finished with locally 
sourced and locally applied shotcrete or precast concrete.
This model has several characteristics that make it suitable as a 
global housing manufacturing strategy. First, the capital 
investment per plant is moderate — achievable for a regional 
construction company, a housing authority with development 
finance, or a government-backed industrial initiative, without 
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requiring the hundreds of millions that a volumetric factory 
demands. Second, the risk is distributed: each licensee bears its 
own commercial risk, and the failure of one plant does not affect 
the network. Third, the local content is high: the EPS may be 
sourced locally or imported, but the steel wire, the concrete, the 
aggregate, the sand, the water, and all the labour for finishing are 
local. Fourth, the technology transfer is structured and 
supported: Emmedue provides not just the production 
equipment but the training, the quality protocols, and the 
technical documentation that enable the licensee to produce to a 
consistent global standard.
Compare this with the centralised factory model that has caused 
the most visible failures in the MMC sector. Legal and General 
invested in a single large factory requiring 3,500 homes per year 
to break even — a pipeline that did not materialise. Katerra 
invested 2 billion dollars in vertical integration across multiple 
functions before proving any single one. The M2 licensing model 
avoids these risks by distributing investment, distributing 
production, and requiring each licensee to prove local market 
viability before scaling.
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For development finance institutions, the M2 licensing model 
offers a compelling investment proposition: a concessional loan 
or equity investment to establish a licensed panel plant in a target 
market, with the technology transfer, training, and quality 
assurance provided by the licensor. The plant produces panels for 
the regional social housing market. The shotcrete application and 
pod integration create additional local employment. The housing 
programme receives a reliable supply of certified, performance-
tested building components. The investment generates returns 
through panel sales while building permanent manufacturing 
capacity.
*   *   *
Regional Manufacturing Hubs: Where to Build
East Asia is the world’s most mature manufacturing region for 
construction. China’s Pearl River Delta is the production base for 
Hong Kong’s MiC programme. Japan produces tens of thousands 
of factory-built homes annually. The opportunity is to extend 
reach into South-East Asia. For insulated concrete panel systems, 
the Philippines and Indonesia are priority markets where M2’s 
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seismic and cyclonic performance, combined with lightweight 
panel shipping across archipelagic geographies, offers specific 
advantages over heavy modular systems.
Turkey and the Middle East represent a rapidly developing 
hub. Turkey’s manufacturing sector already exports across the 
Middle East, Africa, and Central Asia. Saudi Arabia’s Vision 2030 
is investing 181 billion dollars in construction by 2028. The Gulf 
States’ capital and strategic motivation can develop capacity for 
the entire MENA region and East Africa. Emmedue already 
operates multiple plants in this region. ICF is increasingly 
specified for Saudi residential developments. The extreme-heat 
performance of insulated concrete panel systems — thermal mass 
plus continuous insulation — gives them a natural market 
advantage.
Sub-Saharan Africa has the greatest need and the least 
capacity. The strategy is phased: establish regional panel plants 
(M2 licensed) and pod manufacturing workshops in anchor 
markets — Nigeria, Kenya, South Africa, Ethiopia, Rwanda. The 
panels use locally available EPS and imported steel wire. The 
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shotcrete application uses local concrete and local labour. The 
pods are produced in regional workshops. FrameCAD turnkey 
roll-forming systems can establish light gauge steel panel 
production within months. Compressed earth block production 
requires minimal capital. The combined strategy puts multiple 
manufacturing technologies into each regional hub, serving 
different market segments simultaneously.
South Asia faces severe housing shortages — India alone has a 
deficit in the tens of millions. Joint ventures and domestic 
capacity building are the entry routes. India’s Pradhan Mantri 
Awas Yojana programme has the scale to anchor manufacturing 
investment. Insulated concrete panel plants serving PMAY 
projects could leverage India’s established concrete construction 
workforce while delivering dramatically better thermal 
performance — a critical advantage in a country where extreme 
heat is an escalating threat to vulnerable populations.
Latin America has established manufacturing in Mexico and 
Brazil. Brazil’s 6-million-unit deficit provides demand. Mexico’s 
proximity to the US market and competitive labour costs position 
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it for cross-border production. Colombia’s engineered bamboo 
and Chile’s timber resources offer material advantages. For the 
hurricane-prone Caribbean, ICF and M2 panel plants serving 
island markets from regional bases in Jamaica, Trinidad, or the 
Dominican Republic could transform disaster-resilient housing 
delivery.
Europe and North America have mature manufacturing. The 
EU’s Digital Product Passports could unlock cross-border 
deployment. The US March 2026 Executive Order on removing 
regulatory barriers signals reform. Both markets are growing for 
ICF (5.8% annual growth globally) and for insulated panel 
systems as energy efficiency requirements tighten.
Oceania is investing through Australia’s 54 million dollar 
federal programme and pursuing a national certification 
initiative. For Pacific Island nations, lightweight insulated panels 
shipped from Australian or New Zealand panel plants and 
finished locally offer a viable manufacturing supply chain for 
climate-resilient housing.
*   *   *
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Local Content: Manufacturing as Economic 
Development
Many governments require minimum local content in 
construction projects. For insulated concrete panel systems, local 
content is inherently high. Consider a typical M2 housing project: 
the panels may be manufactured in a regional plant (using 
imported EPS and local steel wire — or all-local materials where 
EPS production exists). The concrete, sand, aggregate, and water 
for shotcrete are sourced within kilometres. The reinforcement 
steel at junctions is locally available. The bathroom pods, if used, 
can be manufactured in a regional workshop using local labour. 
The on-site assembly workforce is entirely local.
The only significantly imported components are the EPS beads (if 
not locally produced) and the panel production equipment. This 
means that 70 to 85 per cent of the total construction value can 
be local content — far higher than the typical local content of a 
volumetric modular system shipped from a distant factory. For 
governments and development institutions that evaluate housing 
programmes on local economic impact, insulated concrete panel 
systems score exceptionally well.
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*   *   *
Workforce Development: Three Crews, Three Training 
Pathways
The workforce for insulated concrete panel construction divides 
naturally into three groups, each requiring a distinct but 
manageable training pathway.
Panel production operatives work in the panel plant, 
operating EPS moulding, steel mesh welding, and panel assembly 
equipment. Training is industrial: machine operation, quality 
inspection, safety protocols. A new operative can reach 
productive competence within weeks under supervision. The 
panel plant should function as a permanent training centre, with 
experienced operatives mentoring newcomers.
Shotcrete and site assembly crews position, brace, and 
reinforce panels on site, then apply shotcrete to both faces. The 
skills required are extensions of standard concrete work: panel 
alignment uses formwork-setting skills; reinforcement detailing 
uses standard rebar tying; shotcrete application uses concrete 
spraying technique that can be learned in days by an experienced 
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concrete worker. Training is practical, visual, and competency-
based. Colour-coded reinforcement details and numbered panel 
sequences reduce the need for workers to interpret drawings.
Pod installation teams are specialist crews who connect 
factory-manufactured bathroom and kitchen modules to the 
insulated panel shell. Training covers lifting and positioning 
(manual or light crane), plumbing and electrical connections at 
the pod-to-shell interface, and waterproofing verification. These 
teams are small (2–4 people) and can serve multiple projects in a 
region.
Vocational training institutions co-located with panel plants and 
pod workshops create a pipeline of skilled workers. In the 
developing world, this model — manufacturing capacity co-
located with training capacity — builds both housing and human 
capital simultaneously. The guild apprenticeship tradition, from 
which this book’s GUILD philosophy takes its name, is the 
historical precedent.
*   *   *
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Supply Chain Resilience: The Distributed Advantage
The construction supply chain disruptions of 2020–2023 
exposed the vulnerability of global supply chains. An estimated 
85 per cent of manufacturers aim to regionalise by 2026 to 
reduce exposure to tariffs, trade disruption, and freight 
emissions.
Insulated concrete panel systems are inherently resilient to 
supply chain disruption for a specific reason: the heavy, 
commodity materials (concrete, sand, aggregate, water) are 
sourced locally and are almost never subject to international 
supply chain disruption. Only the lightweight, engineered 
components (EPS and steel mesh) travel from the panel plant. If 
international shipping is disrupted, the panel supply is affected 
but the concrete finishing materials are unaffected. If the panel 
plant itself is disrupted, a local builder can still construct using 
conventional concrete methods until supply resumes — the 
building code allows it, and the workforce knows how. This 
fallback compatibility is an advantage that purely factory-based 
systems do not offer: a volumetric modular project with a 
disrupted factory simply stops.
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The M2 licensing model adds a further layer of resilience: with 77 
plants worldwide, alternative supply sources exist. If one plant in 
a region is disrupted, panels can potentially be sourced from a 
neighbouring licensee. The distributed production model is 
inherently more resilient than centralised manufacturing.
*   *   *
Technology Transfer and Development Finance
Technology transfer partnerships are the fastest route to 
manufacturing capacity in new markets. Licensing agreements 
(the M2 model), joint ventures, and turnkey production systems 
(the FrameCAD model) each serve different contexts.
Development finance institutions have a strategic role. A 
concessional loan that funds an M2 licensed panel plant in 
Kenya, a pod manufacturing workshop in Bangladesh, or an ICF 
block production line in the Caribbean is not charity. It is an 
investment in permanent manufacturing capacity that will 
produce housing components for decades, generating 
employment, building skills, and displacing expensive imported 
construction materials with locally manufactured alternatives.
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The African Development Bank, the Asian Development Bank, 
the Inter-American Development Bank, the World Bank’s IFC, 
and bilateral development agencies all have construction sector 
programmes. Redirecting a portion of housing programme 
funding from direct construction to manufacturing establishment 
— investing in the supply chain rather than just the product — 
would multiply the long-term impact of every dollar spent.
*   *   *
Quality Is Culture
A factory without quality management produces defective 
components as reliably as good ones. Quality requires incoming 
material inspection, in-process checks at hold points, end-of-line 
testing, traceability, and systematic defect analysis. For panel 
plants, the critical quality checks are EPS density and uniformity, 
mesh weld integrity, panel dimensional accuracy, and connector 
placement. For shotcrete application, the checks are mix 
consistency, application thickness, surface regularity, and curing 
conditions.
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The Toyota Production System principle — every worker 
responsible for quality, with authority to stop production if a 
defect is detected — applies in a housing panel plant in Nairobi as 
it does in an automotive factory in Nagoya. Quality is not a 
department. It is a culture. And it must be established from the 
first day of production.
*   *   *
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Global Manufacturing Strategy at a Glance
	Region
	Factory 
Model
	Primary 
Products
	Key 
Materials
	Entry 
Strategy

	East Asia
	High-
automation
	Volumetric 
modules, MiC, 
M2 panels
	Steel, 
concrete, 
timber
	Established. 
Export to SE 
Asia

	Europe / 
Scandinavia
	High-
automation
	Timber 
panelised, 
volumetric, 
CLT, ICF
	Timber, steel, 
CLT, EPS
	Established. 
Cross-border 
via DPP

	Turkey / 
MENA
	Medium-
automation + 
M2 plants
	M2 panels, 
ICF, steel 
modular, 
precast
	Steel, 
concrete, EPS, 
stone
	Growing. M2 
plants 
operational. 
Export hub

	Sub-Saharan 
Africa
	M2 panel 
plants + 
workshops
	M2 panels, 
CEBs, pods, 
LGS panels
	Local 
concrete, 
imported 
EPS/steel 
coil, local soil
	Licensed M2 
plants + 
FrameCAD + 
CEB 
workshops

	South Asia
	Panel plants + 
workshops
	M2/ICF 
panels, pods, 
precast, 
bamboo
	Concrete, 
steel, 
bamboo, EPS
	Joint ventures 
+ PMAY-
anchored 
investment




362 of 401



A world without enough homes


Andrew J Bannister


*   *   *
Building the global manufacturing supply chain for housing is a 
generational undertaking. The factories of Scandinavia and 
Japan, built over decades, cannot be replicated overnight in Sub-
Saharan Africa. But the M2 licensing model demonstrates that 
construction manufacturing capacity can be established in new 
markets within months, not decades, at capital costs that are 
achievable with development finance support.
	Latin 
America
	Medium-
automation + 
M2 plants
	M2 panels, 
ICF, eng. 
bamboo, 
timber
	Concrete, 
timber, 
bamboo, EPS
	Domestic 
capacity 
Brazil/
Mexico. 
Caribbean 
ICF/M2

	North 
America
	High-
automation + 
ICF growth
	Volumetric, 
panelised, ICF, 
M2, pods
	Steel, timber, 
CLT, EPS
	Growing. 
March 2026 
EO. ICF 
market 37% 
global

	Oceania / 
Pacific
	Medium-high 
+ panel export
	Panelised, 
timber, M2 
panels for 
Pacific
	Timber, steel, 
EPS
	$54m federal. 
Panel export 
to Pacific 
Islands
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The strategy is phased. Start with what the region can produce 
now: insulated concrete panels from a licensed plant, bathroom 
pods from a regional workshop, compressed earth blocks from a 
community facility. Build the workforce through integrated 
training. Develop the supply chain through local sourcing. 
Establish quality systems from day one. And gradually increase 
sophistication, volume, and automation as demand grows.
The end state is a world in which every region has the 
manufacturing capacity to produce the housing its population 
needs, using the materials and methods appropriate to its 
context. For the billions in concrete-construction economies, the 
insulated concrete panel plant — licensed, regionally distributed, 
locally finished — is the manufacturing model that can get them 
there fastest. That end state is decades away. The first panel plant 
is months away. 
The first step is today.
*   *   *
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Chapter Summary
Three factory models: High-automation ($20–50m+, 
thousands of units/year), insulated concrete panel plant (M2 
licensed, moderate capital, regional production), and regional 
workshop (minimal capital, CEBs/pods/basic panels). All valid. 
All necessary. The pathway is phased.
M2 licensing model: 60 + plants, 40 years, every continent. 
Moderate capital per plant. Distributed risk. High local content. 
Structured technology transfer. Avoids the centralised factory 
failures (L&G, Katerra). A proven template for establishing 
manufacturing in new markets.
Regional hubs: East Asia (established, export to SE Asia), 
Turkey/MENA (M2 plants operational, export hub), Sub-Saharan 
Africa (licensed M2 plants + workshops in Nigeria/Kenya/South 
Africa/Ethiopia), South Asia (PMAY-anchored), Latin America 
(domestic + Caribbean ICF/M2), Europe/N. America (mature, 
ICF growing), Oceania (panel export to Pacific).
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Local content: Insulated panel systems achieve 70–85% local 
content. Only EPS beads and production equipment are 
significantly imported. Concrete, labour, and finishing all local.
Three crews, three training pathways: Panel plant 
operatives (industrial), shotcrete/assembly crews (concrete 
skills), pod installation teams (specialist). Each uses existing 
competencies. Vocational institutions co-located with plants.
Supply chain resilience: Heavy materials sourced locally, 
immune to international disruption. Only lightweight engineered 
components travel. 77-plant network provides alternative 
sources. Fallback to conventional concrete if plant disrupted.
Development finance: Concessional loans for licensed panel 
plants are investments in permanent manufacturing capacity, not 
project-specific spending. Multiply long-term impact of every 
dollar.
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CHAPTER EIGHTEEN
The Future : Technology, Climate and the Next Twenty-
Five Years
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
This is the final chapter. It is also the shortest, because the book 
has already said what needs to be said. The crisis is documented. 
The methods are mapped. The materials are compared. The 
finance is structured. The regulations are catalogued. The GUILD 
philosophy is articulated. The universal framework is drawn. The 
manufacturing strategy is planned. What remains is to look 
ahead — to the technologies that will reshape the next quarter-
century of construction, to the climate imperatives that will make 
housing the defining infrastructure challenge of our era, and to 
the choice that every government, every institution, and every 
practitioner must now make.
The question is not whether the world can house its population. 
It can. The question is whether it will.
*   *   *
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Artificial Intelligence : The Quiet Revolution
Artificial intelligence is entering construction not with a dramatic 
announcement but with a steady accumulation of practical 
applications that are already changing how buildings are 
designed, manufactured, and managed. AI-powered design tools 
can generate and evaluate thousands of layout configurations in 
the time a human architect takes to sketch one, optimising for 
structural efficiency, material use, daylight, ventilation, and 
manufacturing constraints simultaneously. Predictive analytics 
can forecast project delays before they occur, optimise resource 
allocation in real time, and identify quality defects from 
production line data before components leave the factory.
For DfMA, artificial intelligence is transformative. An AI system 
trained on the manufacturing constraints of a specific factory — 
the dimensions of the production line, the capabilities of the 
cutting and forming equipment, the material properties and 
tolerances — can assess a building design and identify every 
element that will cause a manufacturing problem, suggesting 
modifications that the human designer may not have considered. 
This closes the gap between design intent and manufacturing 
reality that is one of the most persistent sources of cost overrun 
and delay in factory-based construction.
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On site, robotic systems are performing tasks that were once 
exclusively manual. Autonomous bricklaying robots, rebar-tying 
robots, material-handling drones, and robotic arms for welding, 
cutting, and finishing are all in commercial deployment or 
advanced trial. The construction robotics market is projected to 
grow dramatically through 2040, with 3D printing robots 
representing the fastest-growing segment. AI-enabled robots 
operating around the clock, supported by small teams of human 
operators, could fundamentally change the economics of site 
construction in labour-scarce markets.
The productivity gains are substantial. McKinsey estimates that 
AI, robotics, and digital workflows could enable productivity 
improvements of 31 per cent by 2030 in the construction sector. 
Closing the construction productivity gap could unlock 
approximately 1.6 trillion dollars in global value annually. These 
are not speculative projections. They are calculations based on 
technologies that already exist and are being deployed.
But the most important application of AI for global housing may 
be the most mundane: making design intelligence accessible. An 
AI-powered design tool that can guide a community builder in 
rural Kenya through the design of a panellised house — 
suggesting the right structural grid, the right panel dimensions, 
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the right connection details for the local manufacturing workshop 
— democratises expertise that is currently available only to well-
resourced professional teams. This is the GUILD’s Innovation 
pillar in digital form: shared knowledge, universally accessible, 
adapted to local context by the intelligence of the system itself.
*   *   *
Advanced Materials: Beyond What We Know
The next twenty-five years will see the emergence of construction 
materials that do not yet exist at commercial scale. Carbon-
capturing concrete, which sequesters CO2 during the curing 
process, addresses the cement industry’s 8 per cent share of 
global emissions by turning a climate liability into a climate asset. 
Self-healing polymers and concretes, embedded with bacteria or 
microcapsules that activate when cracks appear, could 
dramatically extend the lifespan of buildings and reduce 
maintenance costs. Aerogel insulation, with thermal conductivity 
far below conventional insulation materials, could enable ultra-
thin wall constructions that maximise habitable space in dense 
urban environments.
Bio-based materials are gaining ground. Hemp-crete — a mixture 
of hemp and lime — is carbon-negative, provides excellent 
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thermal and acoustic performance, and is gaining regulatory 
acceptance in multiple countries. Mycelium-based materials, 
grown from fungal networks, are being developed as insulation 
and packaging materials with potential structural applications. 
These materials are not science fiction. They are in prototype and 
pilot production, and within a decade several will be 
commercially available at construction scale.
For the developing world, advanced materials mean something 
different. They mean engineered bamboo achieving full structural 
certification in every country where bamboo grows. They mean 
compressed earth blocks with admixtures that improve water 
resistance and strength beyond what pure cement stabilisation 
achieves. They mean locally manufactured insulation from 
agricultural waste — rice husk, coconut fibre, sugarcane bagasse 
— replacing imported petrochemical products. The materials 
revolution in the Global South will be one of local abundance 
transformed by modern engineering, not of imported novelty.
*   *   *
The Climate Imperative: Building for a Changing World
Climate change is no longer a future threat to housing. It is a 
present reality, described in detail in the regional chapters of this 
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book. Sea levels rising at four times the global average in the 
Pacific Islands. 219,000 homes in New Zealand flood zones. 
10,000 properties in four New Zealand cities potentially 
uninsurable by 2050. Cyclones intensifying across the Caribbean. 
Extreme heat rendering parts of the Gulf uninhabitable without 
mechanical cooling. Flooding devastating settlements across 
South Asia and Sub-Saharan Africa.
The next twenty-five years will intensify every one of these 
pressures. The buildings constructed today must be designed not 
for the climate of the past but for the climate of the future — a 
future that will be hotter, wetter in some places and drier in 
others, more prone to extreme weather events, and characterised 
by sea-level rise that will reshape coastlines worldwide.
For the construction industry, the climate imperative operates on 
two fronts simultaneously. The first is mitigation: reducing the 
carbon emissions from construction and building operation. The 
building sector accounts for approximately 40 per cent of global 
energy consumption and a comparable share of carbon 
emissions. Net-zero construction — buildings that produce as 
much energy as they consume and that are built from materials 
with minimal or negative embodied carbon — is achievable with 
current technology, as the Passive House movement and mass 
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timber construction demonstrate. The challenge is deploying it at 
scale, particularly in the developing world where energy access is 
as important as energy efficiency.
The second front is adaptation: building homes that can 
withstand the climate conditions they will face. This means flood-
resilient construction in flood zones. Wind-resistant structures in 
cyclone belts. Thermally massive buildings in regions of extreme 
heat. Relocatable housing in areas threatened by sea-level rise. 
And the institutional and financial capacity to respond to 
disasters when they occur — with factory-manufactured 
emergency housing that can be deployed in weeks rather than the 
years that traditional reconstruction takes.
The circular economy — designing buildings for disassembly, 
reuse, and recycling at the end of their life — connects the climate 
agenda with the construction agenda directly. Hong Kong’s Nam 
Cheong 220, where modular units were deconstructed and 
relocated rather than demolished, is a proof of concept for what 
should become standard practice. A building designed for 
disassembly is a building that treats its materials as a resource to 
be recovered, not waste to be disposed of. Screw pile foundations 
that can be removed and reused. Bolted steel connections that 
can be unbolted. Panellised walls that can be dismantled and 
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reassembled at a new site. These are DfMA principles applied not 
just to manufacture and assembly but to the building’s entire 
lifecycle.
*   *   *
Digital Twins, IoT, and the Intelligent Home
Digital twins — virtual replicas of physical buildings that update 
in real time with data from sensors embedded in the structure — 
are entering construction at scale. A digital twin of a social 
housing estate can monitor structural performance, energy 
consumption, water usage, internal temperatures, and air quality 
across every unit, providing the management organisation with a 
live dashboard of building performance and enabling predictive 
maintenance that addresses problems before they become 
failures.
For social housing, digital twins offer a specific benefit: evidence-
based performance management. A housing association that can 
demonstrate, with real-time data, that its homes are performing 
to the energy efficiency, thermal comfort, and air quality 
standards promised at design stage has an asset that is more 
valuable, more financeable, and more defensible than one whose 
performance is assumed but unverified.
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The Internet of Things extends this intelligence to the individual 
home. Smart meters, smart thermostats, leak detection sensors, 
and air quality monitors connected to a central management 
system enable both the occupant and the landlord to understand 
how the home is performing and to take action when it is not. For 
energy-poor households, smart energy management that 
optimises heating and cooling schedules to minimise cost while 
maintaining comfort is a direct contribution to affordability.
The caution is equity. Smart home technology must be designed 
to serve the occupant, not to surveil them. Data from social 
housing IoT systems must be governed transparently, used to 
improve building performance and resident wellbeing, and never 
repurposed for monitoring, sanctioning, or discriminating 
against tenants. The GUILD’s Dignity pillar demands that 
technology serves the person, not the institution.
*   *   *
The Demographic Horizon
By 2050, the global population will reach approximately 9.7 
billion. Two-thirds of humanity will live in cities. Africa’s urban 
population will triple. South Asia will add hundreds of millions of 
urban residents. These are not projections that may or may not 
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come true. They are demographic certainties driven by births that 
have already occurred and urbanisation trends that have been 
accelerating for decades.
The housing required to accommodate this growth is staggering. 
Not millions of homes. Hundreds of millions. And not just any 
homes: homes that are affordable, dignified, climate-resilient, 
connected to employment and services, and built sustainably. 
The traditional construction industry, with its craft-based 
methods, its fragmented supply chains, and its productivity that 
has barely improved in fifty years, cannot deliver this volume. 
Only manufacturing-based construction — deployed globally, 
adapted locally, innovative financed, and governed 
collaboratively — has the capacity to match the scale of need.
The demographic horizon also includes ageing populations in 
developed countries. Homes that can be adapted for accessibility 
as occupants age — wider doorways, level thresholds, ground-
floor bathroom capacity, smart monitoring for vulnerable 
residents — should be standard features of social housing, not 
retrofits. Designing for the full lifespan of the occupant, not just 
the occupant as they are today, is the Adaptability principle of the 
universal framework in action.
*   *   *
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The Choice
Every element required to resolve the global housing crisis exists 
today. The construction methods are proven. The structural 
materials are available. The energy and services technologies 
work. The financing instruments have been designed and 
deployed. The regulatory frameworks are developing. The GUILD 
philosophy provides the collaborative model. The universal 
framework provides the decision-making structure. The 
manufacturing strategy charts the pathway to production at scale.
What is missing is the collective decision to act.
This is not a technological problem awaiting a technological 
breakthrough. It is a political and institutional problem awaiting 
political and institutional commitment. The governments that 
have committed — Singapore, Vienna, Denmark, Hong Kong — 
have demonstrated that the crisis can be addressed. The 
governments that have not committed have demonstrated only 
that the crisis can be sustained.
The choice is not between action and inaction. The choice is 
between two futures. In one, the next twenty-five years repeat the 
pattern of the last twenty-five: growing deficits, deepening 
inequality, worsening homelessness, climate-driven 
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displacement, and the slow erosion of the principle that every 
person has a right to adequate housing. In the other, the next 
twenty-five years mark the beginning of a genuine resolution: 
manufacturing capacity built, workforces trained, finance 
mobilised, regulations reformed, communities empowered, and 
homes — dignified, affordable, sustainable, and permanent — 
built for the world.
*   *   *
A Final Word
I began this book by describing a world without enough homes. I 
end it by describing a world that has everything it needs to 
provide them. The gap between the two is not knowledge. It is not 
technology. It is not money. It is will.
The construction industry I have worked in for decades is capable 
of extraordinary things when it is given the chance. I have seen 
factory-built homes assembled in days that would have taken 
months on site. I have seen bathroom pods arrive on site with 
every joint tested, every surface finished, every fixture installed — 
and work perfectly from the first day of occupation. I have seen 
architects design within manufacturing constraints and produce 
buildings that are more beautiful, not less, for the discipline. I 
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have seen communities participate in the design of their homes 
and produce spaces that no external architect could have 
imagined.
I have also seen the opposite. Projects delayed by procurement 
that did not match the method. Factories closed because 
governments could not commit to a pipeline. Insurance markets 
that refused to underwrite buildings they did not understand. 
Building codes written for the nineteenth century applied to 
twenty-first-century technology. And always, always, the 
fragmentation — the designers who never spoke to the 
manufacturers, the financiers who never visited the factory, the 
communities who were never asked.
The GUILD model is my response to that fragmentation. The 
universal framework is my attempt to connect the global 
ambition with the local reality. And this book is my contribution 
to a conversation that I believe is the most important one the 
construction industry can have: how do we build for the world?
The answer is: together. With shared knowledge. With shared 
standards. With local adaptation and global ambition. With the 
discipline of manufacturing and the creativity of design. With the 
patience of investment and the urgency of need. And above all, 
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with dignity — the dignity of every person who deserves a home, 
and the dignity of an industry that has the power to provide one.
The regional story was told. The construction methods were 
mapped. The finance was structured. The framework was drawn. 
The manufacturing was planned.
Now we build.
*   *   *
Chapter Summary
AI and robotics: Productivity improvements of 31% by 2030. 
AI-powered design tools democratise expertise. Construction 
robotics growing through 2040. AI closes the gap between design 
intent and manufacturing reality. $1.6 trillion in global value 
from closing the construction productivity gap.
Advanced materials: Carbon-capturing concrete, self-healing 
polymers, aerogel insulation, hempcrete, mycelium. In the 
developing world: engineered bamboo at full certification, 
improved CEBs, insulation from agricultural waste. Local 
abundance transformed by modern engineering.
Climate imperative: Mitigation (net-zero construction, 
embodied carbon reduction) and adaptation (flood-resilient, 
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wind-resistant, relocatable housing). Circular economy: design 
for disassembly, reuse, and recycling. Buildings designed for the 
climate of the future, not the past.
Digital twins and IoT: Real-time performance monitoring, 
predictive maintenance, evidence-based management. Smart 
energy optimisation for affordability. Technology must serve 
occupants, not surveil them.
Demographics: 9.7 billion by 2050. Two-thirds urban. Africa’s 
cities tripling. Hundreds of millions of homes needed. Only 
manufacturing-based construction can match the scale. Ageing 
populations require adaptable design.
The choice: Every element required exists today. The gap is not 
knowledge, technology, or money. It is will. Two futures: repeat 
the failures or begin the resolution. The answer is together. Now 
we build.
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PROLOGUE
A World without enough Homes
A Global Guide to Social Housing, Modern Construction
& the Universal Right to Home
 
I have spent my career building things.
I have designed homes and interiors across the United Kingdom 
and the Middle East. I have stood on construction sites in the 
Gulf where the air temperature exceeded fifty degrees and 
watched men build with a precision and resilience that would 
humble any boardroom critic of the construction industry. I have 
presented on national television, transforming homes for families 
who needed them transformed, and felt the force of what a well-
designed space does to the people who live in it — how it lifts 
them, how it steadies them, how it gives them permission to 
imagine a better life. I have won industry awards for work I am 
proud of, and I have walked away from projects that demanded I 
compromise standards I refuse to compromise. I have built in 
brick, in block, in steel, in timber, in concrete, in systems that did 
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not exist when I started and in materials that have been used for 
a thousand years.
And in all of that building, across all of those years and all of 
those places, one truth has become inescapable: the world is 
failing, catastrophically and inexcusably, to house its people.
*   *   *
Three hundred and eighteen million human beings have no home 
at all. Not an inadequate home. Not an overcrowded home. No 
home. They sleep on streets, in doorways, under bridges, in 
fields. Another 2.8 billion — more than a third of the human race 
— live in housing that is inadequate: structurally dangerous, 
unserviced, overcrowded, or so poorly built that it damages the 
health of everyone who lives within it. One point one billion 
people live in informal settlements. Ninety per cent of them are 
in Africa and Asia.
These are not historical statistics. They are the world as it is 
today, in 2026, at a moment when humanity possesses more 
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construction knowledge, more manufacturing capability, more 
financial resource, and more technological sophistication than at 
any point in its history. We know how to build well. We know 
how to build quickly. We know how to build affordably. We know 
how to build beautifully. We are simply choosing not to do it for 
the people who need it most.
This book is my response to that choice.
*   *   *
I did not write this book from behind a desk. I wrote it from 
decades of practice — from the drawing board, the factory floor, 
and the construction site. I wrote it from the Gulf, where I 
watched cities rise from sand and understood what is possible 
when ambition meets investment. I wrote it from the United 
Kingdom, where I watched the social housing system that once 
led the world slowly decline through decades of political neglect. I 
wrote it from the understanding that the construction industry I 
have worked in all my life possesses the solutions to the global 
housing crisis, but has not yet organised itself — or been 
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organised by the governments it serves — to deploy those 
solutions where they are needed.
The book you are holding is a practitioner’s guide, not an 
academic treatise. It is written for the people who will actually 
build the homes: the construction professionals, the housing 
policymakers, the development finance practitioners, the 
government officials, and the housing association directors who 
have the authority and the responsibility to make decisions that 
change lives. It covers six continents, nineteen chapters, and 
every major construction method, financing instrument, and 
regulatory framework relevant to social housing delivery 
worldwide.
But at its heart, this book makes a single argument: that every 
human being has the right to a home that is permanently 
affordable, publicly accountable, and designed with dignity. Not 
merely a shelter. A home. A place where the walls do not make 
you ill, where the roof does not fail, where the proportions of the 
room and the light through the window and the materials under 
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your hand tell your nervous system that you are safe, that you 
belong, that you matter. The neuroscience now confirms what 
every good designer has always known: a well-designed home 
does not merely house a person. It heals them.
*   *   *
To make that argument actionable, I have developed what I call 
the GUILD philosophy: Governance, Unity, Innovation, 
Local adaptation, Dignity. The name is deliberate. The 
medieval guilds were organisations of craftspeople who set 
standards, trained apprentices, ensured quality, and took 
collective responsibility for the work their members produced. 
They understood that building is not merely a commercial 
transaction. It is a covenant between the builder and the 
community — a promise that what is built will stand, will serve, 
and will endure.
The GUILD philosophy carries that covenant into the twenty-first 
century. Governance: transparent, accountable institutions that 
serve the public interest. Unity: collaboration across disciplines, 
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across borders, and across the divisions that have fragmented the 
construction industry for too long. Innovation: the relentless 
pursuit of better methods, better materials, and better outcomes 
— from insulated concrete panel systems that bring factory 
quality to concrete-dominant markets, to biophilic design 
principles that make homes actively support their occupants’ 
health. Local adaptation: the recognition that a solution designed 
for Stockholm will not work unchanged in Nairobi, that context 
determines method, and that the workforce, materials, climate, 
and culture of each region must shape the housing it receives. 
And Dignity: the non-negotiable principle that the measure of 
success is not the number of units delivered but the quality of life 
of the people who live in them.
*   *   *
This book takes you on a journey. 
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Part A establishes the crisis — the numbers, the definitions, and 
the universal principles. 
Part B examines every major region: Europe’s established models 
under pressure, Sub-Saharan Africa’s extraordinary deficit and 
opportunity, South and East Asia’s density and government-led 
solutions, the Middle East’s wealth and contradictions, the 
Americas’ deep structural failings, and Oceania’s climate-
existential frontier. 
Part C is the technical heart: the spectrum of modern 
construction methods, the structural systems, the insulated 
concrete panel technologies that bridge the gap between 
traditional and modern, the science of designing for human 
flourishing, and the energy and services that make a house 
liveable. 
Part D covers the money and the machinery: how the world pays 
for social housing, and the procurement, insurance, and 
regulatory frameworks that determine whether technology 
becomes delivery. 
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Part E brings everything together in the GUILD model, the 
universal framework for action, the global manufacturing 
strategy, and a vision for the next twenty-five years.
Every chapter ends with a summary for the practitioner who 
needs the key points quickly. Every chapter includes an Author’s 
Note that offers my personal perspective — the observations, the 
frustrations, and the convictions that come from a career spent 
building. And throughout, a single thread connects every page: 
that the technology exists, the finance can be designed, the 
regulations can be reformed, and the only thing missing is the 
will to act.
*   *   *
I want to be honest with you about what this book is and what it 
is not.
It is not neutral. I believe that housing is a human right, and I 
believe that the failure to house the world’s people is a political 
failure, not a technical one. I believe that modern construction 
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methods — factory-manufactured panels, insulated concrete 
systems, modular pods, and the hybrid approaches that combine 
them — can deliver housing faster, better, and more affordably 
than the traditional methods that most of the world still relies 
upon. I believe that the developing world does not need to wait 
decades for full factory automation before it can benefit from 
modern construction: insulated concrete panel systems, finished 
with locally applied shotcrete by the workforce that already 
exists, integrated with factory-manufactured bathroom and 
kitchen pods, can begin transforming housing delivery within 
months, not years. And I believe that a home designed with 
intelligence — with natural light, with proportion, with natural 
materials, with views of the living world — delivers better 
outcomes for its occupants than a home twice its size designed 
without care.
But this book is also practical, evidence-based, and global in 
scope. Every claim is grounded in data. Every construction 
method is assessed honestly, including its limitations. Every 
region is examined on its own terms. And every recommendation 
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is designed to work in the real world — the world of limited 
budgets, imperfect supply chains, variable workforces, and 
political constraints that every practitioner knows.
*   *   *
If you are reading this book, you are someone who cares about 
housing. You may be a government minister trying to close a 
housing deficit. You may be a housing association director 
looking for better construction methods. You may be a 
development finance officer evaluating a housing programme in 
Sub-Saharan Africa. You may be a construction professional in 
the Gulf who knows that the methods used for worker 
accommodation can be dramatically improved. You may be a 
student of architecture or construction who wants to understand 
the global picture. Whoever you are, wherever you are, this book 
is written for you.
The world needs to build 96,000 new affordable homes every day 
to house the 3 billion people who will need adequate housing by 
2030. That number is staggering. It is also achievable — if we 
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build differently, finance intelligently, regulate wisely, and never 
lose sight of the people at the centre of every decision.
Let us begin.
 
Andrew J Bannister
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