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Cities as complex systems

Physically, socially, economically, cities manifest as
regularities, in spite of different historical
trajectories and forces of growth.

They also show heterogeneities!




Cities as complex systems

So, throughout, the science of cities to focus on
what cities are (positive aspects)
and on
what they should be (hormative aspects).




Cities as complex systems

Rising urbanisation
Rising inequalities
Are urbanisation and inequality connected?




Are urbanisation and inequality connected?

85%

of Australia's

21.5 million people
lived in urban areas
in 2011.

Source: Australian Bureau of
Statistics, Census 2011,
Populations of Significant Urban
Areas to Total Population.
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Are urbanisation and inequality connected?

60%

of Australia's
21.5 million people
lived in the 5 capital
cities in 2011.

Source: Australian Bureau of
Statistics, Census 2011,
Populations of Significant Urban
Areas to Total Population.
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Are urbanisation and inequality connected?

Distribution of household net worth

B Poorest 20%
61%

$2.2 million
per household

B Wealthiest 20%

1%
$31,065 per
household

Proportion Wealth
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Are urbanisation and inequality connected?

A highly urbanised population
With significant & growing inequality

Living in a very small number of urban
centres

Complexity, Criticality, Computation, 2017



Are urbanisation and inequality connected?

Larger city = higher inequality?

Is this a proportional pattern?
Then, no worries!

Does this grow disproportionately?
(Income and housing costs)
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Enter urban scaling laws
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Enter urban scaling laws

» Super-linear
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Larger cities are more efficient, innovative,
productive, diverse...

» Super-linear
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Larger cities are more efficient, innovative,
productive, diverse...
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But, the validity of these findings is open to debate...
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Why are these findings interesting to us?

Back to the “bigger is better” claim/idea,

we wanted to explore specifically the dimension of
INEQUALITY.

Hypothesis:
Larger cities are richer, but they are also more unequal.
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The scaling of income and housing cost distributions

Aim Data Variables Method
Study scaling Linear regression
i Australia, X: Population of of log(popn)

2l thneette Source: Australian Significant Urban against
and number Bureau of Areas, Y: No. of log(variable)
of people in Statistics (ABS), people in each &

: Australian Income, rent or Maximum
ROt Taxation Office mortgage category likelihood based
categories (ATO) model testing
with city size

Sarkar, S., Phibbs, P., Simpson, R., Wasnik, S., 2016, The scaling of income distribution in Australia:
Possible relationships between urban allometry, city size and economic inequality, Environment and
Planning B, do0i:10.1177/0265813516676488
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The scaling of income and housing cost distributions
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The scaling of income and housing cost distributions

(a)

Scaling exponent f3
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e Larger the city, more pronounced the super-linear behaviour of high income
categories.
[

Higher the cut-off for population size or densities, more pronounced the super-
linear behaviour of high income categories.

Sarkar, S., Phibbs, P., Simpson, R., Wasnik, S., 2016, The scaling of income
distribution in Australia: Possible relationships between urban allometry, city size and
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The scaling of income and housing cost distributions

1.47 e Larger the city,
more pronounced
1.3 the super-linear
Income Categories behaviour of h|gh
1.2 1: Less than 510,000 . .
2:$10,000 - $14,999 Income categories.

3:515,000 - 524,999
4:525,000 - 534,999
5:535,000 - 549,999
6: 550,000 - 574,999

Scaling exponent 3

1! 7:575,000-5100,000
8:5100,000 - 5150,000
9:5150,000 - 5200,000
0.9 10: More than 5200,000
0.8 - ’ -
0 2 4 6 8 10

USA Income Categories
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The scaling of income and housing cost distributions

1.6

=

—t
no

Scaling exponent 3

0.8

0 9 10 15
ABS Rent Categories

Complexity, Criticality, Computation, 2017

20

1 Rent Categories

1: Nil Payments
2:51-574

| 3:%75-599

4:5100-5124
5:5125-5149
6:5150-5174

[ 7:5175-5199

8:5200-5224
9: 5225-5249
10:5250-5274

| 11:5275-5299

12:5300-5324
13:5325-5349

| 14:$350-$374

15:5375-5399
16: 5400-5424
17:5425-5449

! 18:5450-5549

19: 5550-5649

20: 5650 and over

Rent categories
scale in the
same way:

Lower rents sub-
linear and higher
rents superlinear
with city size

Sarkar, S., in review.



The scaling of income and housing cost distributions
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1: Nil Repayments
2:51-5149
| 3:5150-5299
4: 5300-5449
5: 5450-5599
6: $600-5799
{ 7:5800-5999
8:51,000-51,199
9:51,200-51,399
10: $1,400-51,599
[ 11:51,600-51,799
12: $1,800-51,999
13: 5$2,000-52,199
| 14:52,200-52,399
15: 52,400-52,599
16: $2,600-52,999
17: $3,000-53,999

| 18:54,000-54,999

20 19 55000 and over

"] ABS Mortgage Categories Mortgage

categories scale in
the same way:

Lower mortgage
numbers sub-linear
and higher
mortgage numbers
superlinear with
city size
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The scaling of income and housing cost distributions
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15: More than $3000

5199
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USA housing
cost categories
scale in the
same way.

Lower costs
numbers sub-
linear and higher
costs numbers
superlinear with
city size
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Medium cities

”O
1.5 ?ﬁ”’ m.,.. .

Low Income LQ

%%

7.5

Canberra

9.5 1.5 13.5

bourne, Brisbane, Perth

Complexity, Criticality, Computation, 2017

Low income ——— > High income Popn

Low Income LQ

2
1.8
3
16 Se®
14 a3 .
1.2 °® i “' °
1 L $ 347 .
0.8 '.. o..}. 3“06 o
0.6 o o
0.4 M
0.2
0
9 1 13 15
2
2
.“5
——fi5
=
—
(9]
3 ]
—
===
——E8
e ]
p— |
e
- =———=eBridgeport-Stamford-Norwalk, CT
—— 3

~ ——-—®8San Jose-Sunnyvale-Santa Clara, CA

arge|ci

=1 gSan Francisco-Oakland-Hayward, CA
~ ——___®Washington-Arlington-Alexandria, DC-VA-MD-WV
New York-Newark-Jersey City, NY-NJ-PA
275 295 3.15

Sarkar, S., in review.




The scaling of income and housing cost distributions

Note that these are not proportional but disproportional rises
by city size.

This is empirical evidence for agglomerations of higher
earners, higher living costs in larger cities, pushing lower
Income earners out, driving inequality.

Is there a role for policy and planning?

. . . . Sarkar, S. and Searle, G., 2017, State of Australian Cities SOAC conference,
Complexity, Criticality, Computation, 2017 claide



Policy: Region versus largest city

Australia has unbalanced city size distributions: 2 very large cities, 3 large cities,
no middle sized cities, lots of small cities. There is a “missing middle” of cities.

If larger cities drive disproportional agglomeration of high housing costs, planning
must address this missing middle to take pressure off the largest cities.

Response: the balanced growth of smaller and medium

sized cities that can provide similar opportunities as
largest cities.

. . . . Sarkar, S. and Searle, G., 2017, State of Australian Cities SOAC conference,
Complexity, Criticality, Computation, 2017 claide



Policy: Larger cities = more intra-urban inequalities

Australia’s largest cities show polarisation and segregation in local housing and
employment markets.

The larger a system gets, the higher the possibility for more spatial heterogeneities
to arise.

If larger cities drive disproportional amounts of segregation, planning must address
local segregation and local spatial inequalities in the largest cities.

Response: Having X number of affordable dwellings and Y
number of people to be transported each day as targets is
Insufficient, their spatial distributions are critical.

. . . . Sarkar, S. and Searle, G., 2017, State of Australian Cities SOAC conference,
Complexity, Criticality, Computation, 2017 claide



Conclusions

e More research needed into how scaling and agglomeration
works: focus on not just the economies of scale and
Increasing returns, but diseconomies of scale too!

e The role of regions and smaller and medium sized cities as
Important as the largest cities.

e As system size gets larger, heterogeneities arise naturally,
leading to segregation. Planned response needed on spatial
distributions of housing and employment.

Complexity, Criticality, Computation, 2017



Questions?
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