
Global urbanization trends –Global urbanization trends –
low carbon perspectivesp p

Prof. Dr. Dirk Messner
CCICED Conference on low carbon 

urbanization
Sh h i 25 h 2010Shanghai, 25 march 2010





Global population & urbanization trendsp p
[1,000 people]



Regional distribution of world’s 
urban population



Regional share of world urban popRegional share of world urban pop



Urbanisation % within regionsUrbanisation % within regions



Urban locations by size classUrban locations by size class

Buettner, UN Database



WEO 2008WEO 2008
Fl hi bli ti f• Flagship publication of 
the international energy 
organisation (IEA / OECD)organisation (IEA / OECD)

• Published annually
• projection of trends inprojection of trends in 

supply and demand for 
21 world regions, horizon 
to 2030to 2030

• Includes post 2012 policy 
scenarios (constrained toscenarios (constrained to 
550 and 450 ppm CO2)







Corridor to reach the 2 ° C target: five key coordinatesCorridor to reach the 2 C target: five key coordinates

- Peak 2015 !
- 1 t in 2050
- average 2010-2050: 2,5 t
- carbon efficiency: from- carbon efficiency: from 

1,3 % – 5/7 %
- 80 % of energy investments:

non fossil

Abb 3.2-1







Chapter 8: Energy use in citiesChapter 8: Energy use in cities

• Estimates of current and projected
urban energy useurban energy use 

• Modelling of 4 world regions where ode g o o d eg o s e e
at least some data is available at 
sub-national scale

US
Europe
ChinaChina
Australasia (A & NZ)



Energy Use in Cities: resultsEnergy Use in Cities: results

C tl b t 67% f i• Currently about 67% of energy is 
consumed in cites, they contribute more 
than 70 % of global energy related CO2 
emissions

• By 2030 urban energy use will increase to 
73%, contributing to 76% of the global 3%, co t but g to 6% o t e g oba
energy related CO2 emissions.

• Cities accordingly have to play a crucial• Cities accordingly have to play a crucial 
role in climate change mitigation strategies



Further findingsFurther findings
Th f l i f iti i d l d t i i• The fuel mix of cities in developed countries is 
dominated by grid based sources (gas, 
electricity heat)electricity, heat)

• In developed countries urban areas tend to have 
lower per capita consumption values then perilower per capita consumption values then peri-
urban and rural areas, particularly for transport 
fuelsfuels

• In developing countries this pattern tends to 
reverse due to restricted access outside of citiesreverse due to restricted access outside of cities 
and income effects



Detailed resultsDetailed results
i f i

Share of city 
primary 

Ratio of city per‐
capita primary 

energy 
d d t

Region

energy 
demand in 

regional total

demand to 
regional 
average Urbanisation rate

US 80% 0.99 81%

European Union 69% 0.94 73%European Union

Australia and New 
Z l d

78% 0.88 88%

Zealand

China 75% 1.82 41%



Energy related CO2 emissions by 
cities, reference scenario



Low carbon citiesLow carbon cities

• Density of cities
• Energy efficient buildingsEnergy efficient buildings
• Energy plus buildings: buildings becoming 

d t li d l tdecentralized power plants
• Supergrids to boost renewable energySupe g ds to boost e e ab e e e gy
• Systemic issues: housing – transport -

aste management leis re/ c lt rewaste management – leisure/ culture



Interaction of settlement 
density and transportdensity and transport 
energy demand

[Kenworthy & Newmann 1989]



Case study: Office buildingsCase study: Office buildings

Tsinghua school
4650m2，34kWh/m2.a

Tsinghua art school
64k m2，65.7kWh/m2.a

Government office B
37k m2，113kWh/m2.a

Government office A
16k  m2，70.1kWh/m2.a

Towel in Shanghai 
2 2

Office building A, USA
2 2

Office building, Lyon
2 2

Office building B, USA
2 2287k  m2，215kWh/m2.a 6425m2，364kWh/m2.a 17k  m2，165kWh/m2.a30k m2，356kWh/m2.a



Vom Niedrigenergiehaus zum Plusenergiehaus
Aus Energienutzern werden dezentrale KraftwerkeAus Energienutzern werden dezentrale Kraftwerke



Vision eines 
HochspannungsHochspannungs-
Gleichstromnetzes 
als Rückgrat eines 
trans-europäischen/trans-europäischen/ 
nord-afrikanischen 
Stromverbunds

Quelle: DLR, Dr: F. Trieb 

Smart grids: aus 

Niedrigenergiehäusern 

werden dezentrale 

Kraftwerke





Main Messages
• 50% of world population is urban

but uses ~70% of all final energy
• Rural populations are likely to peak at 3.5 billion

d d li ft 2020and decline after 2020
• Urban population projected to continue to grow to 6-8 billion by 

2050.
U b d i j t d t i f th• Urban energy dominance projected to increase even further

• Both generic as well as specific urban sustainability challenges
(high density calls for zero-impact systems)
V t i t t ti l b t t i t i h• Vast improvement potentials, but most require systemic change 
(recycling, cascading, transport systems integration,..)

• New sustainability criteria needed, considering the functional 
interdependence among different systems that are geographicallyinterdependence among different systems that are geographically 
separated

• Leverage Paradox: 
- largest leverage from systems integration, butlargest leverage from systems integration, but
- most difficult to implement in view of policy fragmentation and 
dispersed, decentralized decision making


