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CHAPTER 10

GLOBAL POPULATION PEAKING … 
AND URBANIZING

Trends in population are important –  and provide a sound basis for 
discussion of all other resource and energy trends. Population dynamics set 
limits on other processes. Population trends befuddled earlier commentators 
and scholars who erroneously saw it as the fundamental driver to be limited 
before everything else. Now however there is a better appreciation of the 
peaking of population that UN demographers see as occurring by mid- 
century; global population is expected to stabilize at around 9 billion, and 
decrease thereafter.

The ‘population bomb’ scaremongering of the 1960s was based on 
initial exposure to rapid increases in global population, as growth rates were 
peaking. In fact world population increased from 3 billion to 6 billion from 
1960 to 1999 –  a doubling time of only 39 years. The rate of acceleration 
can be comprehended when we consider that the previous doubling time –  
when the world grew from 1.5 billion to 3 billion –  took about 70 years (from 
1890 to 1960). And the doubling time before that took about 150 years. 
Now if we trace the number sequence 150, 70, 39, the next number in the 
sequence would seem to be, say, 20 (as might be mathematically expected) 
but in reality it is more likely to be 100 or 1000 years, or infinity –  in other 
words, it will never happen. Instead, world population will be expected to 
stabilize –  according to the insights of the very important theory of the 
demographic transition. Based on UN population estimates, the growth rate of 
global population peaked in 1968 –  the year of publication of the Ehrlichs’ 
Population Bomb.1

1. See Goldstone (2010) for further twists to this story. 
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THE DEMOGRAPHIC TRANSITION

The theory of the demographic transition posits a very different process. It 
starts with a regime of high birth rates and high death rates –  which charac-
terized all countries prior to the industrial revolution and still characterizes 
some industrializing countries today. In this regime there are low growth rates, 
because deaths cancel out births. The transition begins with a decline in death 
rates (through modern medicine and improved public health measures) which 
leads to a rapid increase in population as birth rates exceed death rates. This 
is followed by a reduction in birth rates, not because of declining fertility but 
because as populations are urbanized and industrialized women express their 
preferences for fewer births –  notwithstanding the teachings of major religions 
like Catholicism, Islam, and Judaism. So the low birth rates then balance the 
low mortality rates, and the population growth rate stabilizes once again at a 
low level.

There is overwhelming evidence to support the theory of the demographic 
transition, in both its dual phases. We can be confident that its prediction that 
there will be a peaking of global population at around 9 billion by mid- century 
or earlier will prove to be accurate.2

Other aspects of the Ecomodernization view follow from this. If popula-
tion were to expand indefinitely, then there would no hope for curtailing the 
burning of fossil fuels with all their dirty emissions, as well as endless growth 
in water and resources use indefinitely, leading to impossibility of feeding 
such a burgeoning world population, But the fact that population can be 
confidently expected to peak at 9 billion changes everything. It means that 
technoeconomic measures of decoupling can be devised and put to work –  as 
is really happening.

The first impact is in the growth of cities themselves –  or what is called ur-
banization. Cities are the ultimate in creating an artificial environment where 
technologies allow urban life to be relatively decoupled from their natural 
moorings. Now the negative impact of expansion of cities on the environment 
is all too evident  –  witness the destruction of agricultural land, the paving 
of so much woodland, the pollution of watercourses, the expansion of non- 
sustainable landfill sites for waste disposal. Third world shanty towns are the 
symbol of these negative impacts.

At the same time some the positive effects that urbanization can be expected 
to have are clear. The ecomodernist Stewart Brand was one of the first to point to 

2. See Lam (2011).
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the potential that city life has to be less harsh on the environment than rural living. 
In his Whole Earth Discipline (Brand 2010) he argues that urbanization can have net 
favourable impact on the environment partly because population stabilizes and 
goes through the demographic transition first in cities, and because the exodus 
of populations from rural areas to cities reduces their negative impacts through 
strains on water supplies, fresh water and irrigation systems. Let us just take one 
horrifying story to back up Brand’s thesis. In India one of the great (but barely 
mentioned) issues is defecation in the open air in rural villages, leading to pollution 
of water supplies by human fecal matter and consequent high levels of infection 
by organisms such as Escherichia coli particularly in young children. Indeed some 
health scholars have posited that India has a lower IQ nationally than would oth-
erwise be the case because rural children have to spend much of their time fighting 
off E. coli infections that strain their resistance and retard their intellectual develop-
ment. So urbanization in this case with its emphasis on provision of sewerage and 
fresh water supplies (even if delivered imperfectly) would constitute a huge boon for 
the country’s children whose bodies would be able to concentrate on brain devel-
opment rather than fighting off fecally delivered infections.3

Stewart Brand is something of an extremist when it comes to Ecomodernization. 
His title for the 2010 book, endorsing nuclear power, GMOs, and geoengineering 
is in my view somewhat exaggerated. It would seem to be enough to advocate and 
endorse what I am calling Sixth Wave (6W) technoeconomic transitions, with an 
emphasis on renewable energy, on production of fresh water through desalina-
tion, production of resources through circular economy measures and production 
of food through urban farming. This is all quite radical enough without going full 
bore for GMOs (to the benefit of Monsanto but few others) and geoengineering (a 
piece of scientific hubris that has no place in 6W thinking).

Leaving Brand’s arguments to one side, there are so many ways in which 
cities can tame our species’ adverse impact on the earth, particularly when we 
are discussing self- styled eco- cities. The rare attempts to create real eco- cities 
on the ground have few clear successes as yet, and some outright failures like 
the ill- fated Dongtan near Shanghai in China. There is also the top- down 
creation of Masdar in the UAE which is said to be struggling.4 Meanwhile in 

3. See the story in the New York Times by Gardiner Harris (13 July 2014), ‘Poor sanitation in 
India may afflict well- fed children with malnutrition’, available at: http:// www.nytimes.
com/ 2014/ 07/ 15/ world/ asia/ poor- sanitation- in- india- may- aff lict- well- fed- children- 
with- malnutrition.html?_ r=0.

4. See the story in The Guardian at:  http:// www.theguardian.com/ environment/ 2016/ 
feb/ 16/ masdars- zero- carbon- dream- could- become- worlds- first- green- ghost- town.
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China eco- cities like the Tianjin eco- city have yet to prove themselves. But 
if eco- cities are given a broad definition and allowed to encompass greening 
of established cities, through creation of self- supporting neighbourhoods, sus-
tainable transport, urban gardens and vertical production of food, all of which 
emphasize how the city can be the focus for the world’s greening efforts, then 
progress is indeed substantial. I explore these issues further in chapter 17.

One prominent interpretation of  eco- city design is associated with the 
notion of  ‘urban ecology’ as developed for example by the American ecologist 
Richard Register.5 His main line of  argument is to see cities as the primary 
sites where living conditions can be reconstructed to be in better balance with 
nature. It raises the important point that a reengineered eco- city equipped with 
decoupled energy, water, resources and food production systems should have the 
space to allow for some re- greening. If  the urban population is concentrated in 
parts of  the city and services are concentrated in other parts, then that leaves 
considerable scope for reintroduction of  green parkland, urban forests, tree- 
lined boulevards and other features that are a matter of  green design. The goal 
should be to liberate the city from its tight coupling with nature –  and thereby 
create space for greening that lends the city a pleasing aspect and provides the 
open space, fresh air and open country and woodland experience that people 
need for their well- being.

URBANIZATION AS ECOMODERNIZATION

Cities provide the ultimate in ‘artificial living’. Just think of people working from 
an office as compared with earlier modes of labour –  with the office’s internal 
environment, usually heated in the winter and air- conditioned in the summer, 
as well as office equipment (printing, copying, IT) and telecommunications 
connections linking the office to the entire business world. Air conditioning on its 
own has been a huge boost for productivity in tropical countries. The founder of 
the first post- colonial government in Singapore, Lee Kuan Yew, is on the record as 
stating that it was air conditioning that had made all the difference in Singapore.6

5. See Register (1987) and Register (2006) for examples of his proposals.

6. As Lee Kuan Yew put it: ‘Air conditioning was a most important invention for us, 
perhaps one of the signal inventions of history. It changed the nature of civilization by 
making development possible in the tropics. Without air conditioning you can work only 
in the cool early morning hours or at dusk. The first thing I did upon becoming prime 
minister was to install air conditioners in buildings where the civil service worked. This 
was key to public efficiency.’ See http:// www.huffingtonpost.com/ nathan- gardels/ lee- 
kuan- yew- remembered_ b_ 6920292.html.
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Cities create the most ‘decoupled’ living environment that we can imagine. 
While the world has been living with cities now for several thousand years, 
the trend has picked up rapidly since the industrial revolution. The world was 
more urban than rural by 2010  –  an extremely important milestone in the 
history of our species (Figure 10.1).

China as the latecomer to industrialization has experienced the most 
intense urbanization trends of any country preceding its modernization –  and 
thereby showing the rest of the world what to expect. China is urbanizing and 
industrializing at the same time –  at a pace unprecedented in history. In the space 
of just a few decades China has changed, and is changing, from a largely rural to 
a largely urban population. The figures speak for themselves. China was a largely 
rural country at the time of the revolution. It reached an urbanization level of 20 
per cent by 1980; then 30 per cent by 1996; 40 per cent by 2002 and 50 per cent  
by 2011 –  so by 2012 there were more people living in cities in China than in 
the countryside (Figure 10.2). The urbanization trend is expected to continue. 
According to the 12th Five Year Plan, China’s urbanization level should have 
reached 54 per cent by 2015. The latest data released by the National Bureau 
of Statistics indicate that this target has already been exceeded, with China 
reaching 56 per cent urbanization level by the end of 2015.7 By 2020 China’s 
planners anticipate that 60 per cent of the population will live in cities.

7. See the press release from the National Bureau of Statistics, at: http:// www.stats.gov.
cn/ english/ PressRelease/ 201602/ t20160229_ 1324019.html.
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FIGURE 10.1. World urbanization, 1950–2015 (and 2050 projection).
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To gain a feel for this frantic pace of urbanization, which drives the greening 
of China’s urban economy, consider the following. Over the decade 2005 to 2015 
China raised its number of urbanized residents from 560 million to 770 million 
today. This means an increase of 210 million over the decade –  or on average, 
21 million newly urbanized people every year. This amounts to building seven 
new cities each of 3 million inhabitants, every year –  a phenomenal rate of change. 
No wonder China is viewed as the urbanizing powerhouse of the planet, with a 
construction and housing industry to match.8
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8. Behind China’s rapid urbanization there lie some clever financial initiatives, 
including local authorities (municipal and provincial governments) reaping the returns 
to urbanization in enhanced land values which can then be channeled into investment in 

FIGURE 10.2. China: Urban residents and their proportion in the total popula-
tion, 1949– 2015.

NOTE: The spike around 1957/ 58 is not an artefact of statistics, but the result of 
the decline of the rural population resulting from the three- year ‘Great Chinese 
Famine’ of 1958– 1960, which was jointly caused by drought and by the policies of 
the Communist Party of China aimed at making a ‘Great Leap Forward’.
SOURCE: Mathews, Hu and Tan (2016), based on data from the NBS (2015).
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Now the artificial character of cities is experienced in every aspect, from 
provision of power and water services, waste elimination and sewerage, public 
transport, public housing, extensive shared facilities for sport, recreation and 
entertainment. City life promises everything in comfort that is denied the rural 
dweller –  which is why people gravitate towards cities as fast as they can when 
given the opportunity. This makes cities the ideal candidates for greening pro-
cesses. Rather than being the foot draggers in terms of such issues as energy 
efficiency, over- use of transport, or exhaust pollution from automobiles, the 
city becomes instead the locus of reductions in energy intensity, water intensity, 
material intensity and buildings become the prime vehicles for greening. This 
is such a contrary view to the one that sees cities as concentrations of waste 
and pollution that it deserves highlighting as a principle, namely that as cities 
get bigger so they tend to get greener.9 The greening of cities promises to make 
their role in countries’ economic life already more significant as is becoming 
clear in countries like China as they rapidly urbanize –  and become greener 
through urbanization.

CITIES AS WEALTH CREATORS

A rich literature has been documenting the central importance of cities in 
economic life. They have been magnets for the best and the brightest. Scholars 
from Alfred Marshall in the nineteenth century to Lewis Mumford and Jane 
Jacobs in the twentieth century and Richard Florida in the twenty- first century 
have sought to capture the ‘extra’ that industrial agglomerations of firms 
(in the case of industrial districts) or people (in cities) are able to generate. 
Marshall coined the concepts of internal and external economies, where he 
saw industrial districts generating ‘extra’ returns outside the firm due to its 

needed infrastructure. On the role of the China Development Bank in this process, see 
Sanderson and Forsythe (2013).

9. Michael Batty in his New Science of Cities (2013) fashions such a principle which he calls 
‘Brand’s law’ after Stewart Brand’s observations in his 2010 work Whole Earth Discipline: An 
EcoPragmatist Manifesto. Batty states (p. 40): ‘As cities get bigger, they get “greener”, in the 
sense of becoming more sustainable. This is, of course, a recent finding, and it is exactly 
the opposite of what happened as cities grew during the Western Industrial Revolution and 
as some but not all cities are still growing in the developing world. This we will call Brand’s 
Law after Brand (2010), whose observations on the growth of cities and sustainability 
suggest that to maintain the quality of life that cities seek, higher densities are necessary 
for good social interaction ..’ Lower density sprawl is in this sense the enemy of greening.
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co- location with other firms. The richer the cluster, the more intensive are 
the interactions, leading to greater specialization of labour –  which results in 
superior efficiencies. Marshall used the memorable phrase that knowledge 
in such locations is ‘in the air’ –  or what economists would more prosaically 
term today knowledge spill overs. Adam Smith was wrestling with the same 
phenomenon when he declared that the ‘division of labour is limited by the 
extent of the market’ –  meaning that labour efficiency due to specialization 
increases with the size of the market.

Scholars are now starting to f ind ways to quantify just how these 
knowledge spill overs are generated and how they provide that ‘extra’ 
that cities and clusters benefit from. Luis Bettencourt and Geoffrey West 
at the Santa Fe Institute in New Mexico have been utilizing large data 
sets susceptible to computer analysis to generate what they modestly call 
‘a unif ied theory of urban living’. They are able to demonstrate that for 
every doubling of the size of a city, its infrastructure costs (like roads, 
telecommunications networks, water pipes) reduce –  by 15 per cent less 
than would be expected –  a saving that they equate with economies of 
scale. Even more interestingly they quantify the superior achievements of 
cities in terms of knowledge and innovation, where again there is a scaling 
of 15 per cent over and above what would be expected if the relationship 
were linear. In their words, cities deliver superlinear performance –  or 
what Marshall referred to as external economies, or others refer to as 
synergies and systemic effects.

Non- linearities or what are referred to as ‘increasing returns’ are 
fundamental to the success of cities. Economic productivity (measured in terms 
of value- added in manufacturing, GDP, wages, or personal income) all increase 
on a per capita basis by ~15 per cent with every doubling of a city’s population, 
regardless of the city’s starting size. This is a result that holds across a wide 
variety of cities in all parts of the world (in the US as much as in China). 
Bettencourt et al. refer to this as ‘a continuous and systematic acceleration of 
socioeconomic processes with increasing numbers of people’ (2010: 2). The 
result is that ‘larger cities produce and spend wealth faster, create new ideas 
more frequently and –  the dark side of the process of urbanization –  ‘suffer 
from greater incidence of crime’ –  all to more or less the same degree.10 Other 

10. Bettencourt, West and colleagues generalize this finding in their analysis of ‘scaling 
and universality in urban economic diversification’ (Youn et al. 2016).
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scholars such as the group assembled by Michael Batty at UCL in London 
are constructing scaling laws for cities based on complexity analysis and the 
availability of large data sets.11

Bettencourt and West introduce three ‘laws’ of city growth, namely that 
(1) space required per capita shrinks (economies of greater density); (2) the 
pace of socioeconomic activity accelerates, leading to higher productivity 
(e.g., in income, or patents awarded); and (3) economic and social activities 
diversify and become more interdependent. The third feature is most inter-
esting; it means that cities generate new forms of economic specialization 
and cultural expression. The history of cities delivers ample evidence of this 
process at work.12

By the year 2000, more than 70 per cent of the population in developed 
countries lived in cities, while the proportion urbanized in developing 
countries was only around 40 per cent. By 2030 the urban population in 
developing countries is anticipated to more than double to reach around 
4 billion (occupying a threefold increase in land). Moreover the pace of 
urbanization in the developing world is picking up. In China for example 
the urban population in 2000 was around 450 million, representing 37 per 
cent of the total population; yet by 2015 it had reached 770 million, by which 
time the proportion of urban dwellers had risen to 56 per cent –  the fastest 
urbanization in history.

Cities may be viewed as a kind of ‘enclosed environment’ for economic 
interaction, where it is not the weather or soil fertility that is being controlled, but the 
infrastructure on which human interactivity is nourished. We see that there has been 
an enormous uptick in urbanization in recent decades, as people flock to the cities 
from the countryside –  with highly beneficial effects in terms of productivity, income 
generation and innovation, and negative effects in terms of proliferating crime, 
disease and growth of slums. People in the developed world are around 80 per cent  
urbanized –  expressing a clear preference for city living –  and this proportion is 
expected to apply to everyone by the year 2050. That will mean that around 2 
billion people will be moving into cities in China, Africa, India and Southeast 
Asia.

11. See Batty (2012; 2013) for an outline of a future ‘science of cities’ and Arcaute et al. 
(2015) for a demonstration of the power of analysis of large data sets in ‘constructing cities, 
deconstructing scaling laws’.

12. See Bettencourt and West 2010: 912.
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Contrary to widespread expectations, the current trend towards 
urbanization, with more people in the world today living in cities than in the 
countryside (an historic transition), is associated with a diminishing impact of 
humans on the planet. The trend is for us as a species to be concentrated in cities 
(urban agglomerations) which by mid- century should see up to 80 per cent of 
people engaged in urban activities, and living in cleaner circumstances –  with 
enormous benefits for the global population as a whole. We generalize this as a 
trend towards eco-cities, discussed in the penultimate chapter.

An earlier generation viewed the expansion of cities and the agglomeration 
of cities into a monstrous megalopolis as fearsome developments. But now the 
same phenomenon occurring at even greater scale in China puts the whole 
issue into some perspective.13 In China there are three emergent megalopolis 
developments  –  the Yangtze River delta around Shanghai (92  million 
inhabitants), the Pearl River Delta in the south (accounting for over 100 million 
people) and the emergent northeast JingJinJi megalopolis encompassing 
the cities of Beijing and Tianjin and the province of Hubei (accounting for 
110  million). These developments are viewed, in China and without, as 
major drivers of greening rather than as sources of degradation. Indeed the 
greening of the world’s industrial processes can be expected to start in the cities 
themselves. Cities are already the drivers of wealth generation and innovation, 
and this is likely to carry over now to the greening of the world’s industry –  the 
next Great Transformation. This transformation has to start with energy –  
because it was with energy that the first industrial revolution began.

13. See Mumford (1961) and Gottmann (1961) as prominent examples.
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