
COP-16
IIASA side event 2010-12-06

Global Energy Assessment

Thomas B Johansson
Professor, International Insitute for Industrial Environmental Economics,

Lund University, Lund, Sweden, 

Co-Chair, Global Energy Assessement, IIASA, Austria



0

100

200

300

400

500

1850 1900 1950 2000

Pr
im

ar
y 

En
er

gy
 (E

J)

Biomass

Oil

Gas

 Renewable

NuclearMicrochip

Steam motor

Gasoline
tube

Commercial Nuclear

Television

engine

engineElectric

Vacuum

energy

Coal

aviation

World Primary Energy

Source: Nakicenovic et al., 1998



Climate 
Change

Ozone 
depletion

Land 
System 
Change

Chemical 
Pollution 

Ocean 
acidification

Global 
Freshwater 
Use

Rate of 
Biodiversity 

Loss

Biogeochemical 
loading: Global 

N & P Cycles

Atmospheric 
Aerosol 
Loading

Planetary 
Boundaries

Source: Rockström et al., 2009



Challenges requiring actions on Energy

a. Energy services for growing populations and 
economies

b. access to modern forms of energy (the ~2 billion w/o 
access)

c. affordable energy services  (@$100/bbl??)
d. secure supplies, from households to nations (“peak”)
e. local and regional health and environment challenges
f. climate change mitigation
g. ancillary risks

=>  Major Energy System Changes Needed!



adequately

timely

simultaneously

These challenges must be addressed



Four Clusters of Knowledge modules:

1.The Challenges, nature and magnitude of 
change required

2.Resources and technology options

3.Pathways to sustainability, urbanisation, 
rural energy, and land use

4.Policies, energy end use and supply 
sectors, access, innovation, capacity 
development



“PassivHaus”

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz
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StateState‐‐ofof‐‐thethe‐‐Art Scenario Results:Art Scenario Results:
world heating and cooling final energy consumption  as world heating and cooling final energy consumption  as 

compared to development in building floor areacompared to development in building floor area

Thermal Comfort Final Energy Floor Area

42.8%
126.1%

WORK IN PROGRESS
DO NOT CIT OR QUOTE



‐20.3%

TThe risk of the lockhe risk of the lock‐‐in effectin effect
Final thermal energy consumption in Europe*Final thermal energy consumption in Europe*
StateState‐‐ofof‐‐thethe‐‐art vs. suboptimal renovation scenariosart vs. suboptimal renovation scenarios

51.2%‐71.5%

* * ResultsResults for for Europe is a sum of the results for Western Europe (WEU) and EastEurope is a sum of the results for Western Europe (WEU) and Eastern Europe (EEU)ern Europe (EEU)

WORK IN PROGRESS
DO NOT CIT OR QUOTE



Nuclear PWR Investment CostsNuclear PWR Investment Costs
US overnight excl. interest, France partly incl. interestsUS overnight excl. interest, France partly incl. interests

mean/best guess and min/max of costsmean/best guess and min/max of costs

US: Koomey&Hultman, 2007, France: Grubler, 2009 Source: GEA KM24 forthcoming
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Global Energy Assessment (GEA) Global Energy Assessment (GEA) 
Pathway TaxonomyPathway Taxonomy
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GEA Pathways GEA Pathways –– Efficiency, Mix, SupplyEfficiency, Mix, Supply
EJ
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Total Costs* of Meeting the Total Costs* of Meeting the 
GEA Access TargetGEA Access Target

*Tentative Estimates 
inclusive of costs for: 
•New electricity 
connections for almost 
20 million households 
yearly; 
•ICS (biomass) for 
almost 7 million 
households yearly; 
•LPG stoves and 
cylinder deposits for 
about 25 million 
households yearly; 
•LPG fuel costs 
(subsidies) for the 
poorest 30% of LPG 
users.
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Economic development and poverty alleviationEconomic development and poverty alleviation
while mitigating climate changewhile mitigating climate change

●● Multiple benefits conceptMultiple benefits concept
●● Value Value all all benefits (jobs, growth, security, health, benefits (jobs, growth, security, health, 

local environment, ...)local environment, ...)
●● Costs in terms of Costs in terms of €€ per tC misleadingper tC misleading

●● Energy efficiencyEnergy efficiency
●● Renewable energiesRenewable energies



Major findings and conclusionsMajor findings and conclusions

●● Rapidly changing worldRapidly changing world
●● Transformative changes needed on energyTransformative changes needed on energy
●● Resources and technologies existResources and technologies exist
●● Energy endEnergy end--use efficiency #1 priorityuse efficiency #1 priority
●● Rapidly growing role for renewable energiesRapidly growing role for renewable energies
●● Electricity growing importanceElectricity growing importance
●● Policies and institutions criticalPolicies and institutions critical
●● Energy subsidies and R&D misallocatedEnergy subsidies and R&D misallocated
●● Capacity development worldwideCapacity development worldwide



Thank you!Thank you!

www.globalenergyassessment.orgwww.globalenergyassessment.org
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