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Challenges requiring actions on Energy

a.
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Energy services for growing populations and

economies

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

access)
affordable energy services (@$100/bbl??)

secure supplies, from households to nations (“peak”)

local and regional health and environment challenges

climate change mitigation

ancillary risks

=> Major Energy System Changes Needed!
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These challenges must be addressed

adequately

timely

simultaneously
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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
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State-of-the-Art Scenario Results:
world heating and cooling final energy consumption as
compared to development in building floor area

Thermal Comfort Final Energy Floor Area
Energy, Floor Area,
PWhiyear 1E9 m"2
18.0
400 T
16.0
350
14.0
300 BAdvNew
12.0 126.1% BNew
10.0 250 ;::;R:
Q
8.0 22l o Standard
5.0 4| ODAdv New 150
BMew
4.0 4| mAdvRet 100
ORetrofit 50
2.0 { ostandard
0.0 + 0

2005
2010
2015
2020
2025
2030
2035
2040
2045

2050 =

2005
2010
2015
2020
2025
2030
2035
2040
2045
2050

WORK IN PROGRESS

DO NOT CIT OR QUOTE @’%unsvsscl

Sustainable Buildings
& Climate Initiative



@ The risk of the lock-in effect

Final thermal energy consumption in Europe*®
G E A State-of-the-art vs. suboptimal renovation scenarios
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* Results for Europe is a sum of the results for Western Europe (WEU) and Eastern Europe (EEU) &

& Climate Initiative



Nuclear PWR Investment Costs

US overnight excl. interest, France partly incl. interests
mean/best guess and min/max of costs
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Global Energy Assessment (GEA)
Pathway Taxonomy

Feasible supply-side transitions
(primary energy by 2050)

H H . 1200
High demand Branching point: BN = umg

1000

>

Suppl
800
‘) 600 11
4002
L
0

2000 2010 2020 2030 2040 2050ST NNNC NB N2 LB LR AT

EJ

1200

. . Intermediate demand | Branching point:
Branching point; Supply 1000 |

= B Geothermal

- Solar
800 - Wind
] . Hydo
. Nuclear
> 600 LN | B W cocos
| M Gas woCCS
. Oil
400 B Coal wCCS
B Coal woCCS
M Biomass wCCS
B Biomass woCCS

2000 2010 2020 2030 2040 2050ST NNNC NB N2 LB LR AT

EJ

200
0

Supply-side Flexibili
Demand-side Flexibility

Branching point: 1200
Low demand S glp ’
upply 1000 = cectomat
800 RURRRRAN A
@ e / = o
[ Oil

|
e BB R ] L
400- n = Coalwocs
[ | B Coal woCCS
B Biomass wCCs
200 I I I omacs woccS
0 il

2000 2010 2020 2030 2040 2050ST NNNC NB N2 LB LR AT

<




N AN
(@)
& > & >
& & &£ & & &
N N & N N N
g & & g & &
1200
Il Geothermal
e Solar
1000 | | wina
Il Hydro
T Nuclear
800 B | [=w Gaswces
Il Gas woCCS
T Il Oil
) ___| | Coal wCCS
w 600 BN Coal woCCS
400 -

200 -

]
- [ ] I Biomass wCCS
I I I Il Biomass woCCS

2005 2030 2050

o
|

Figure shows primary energy and conventional transport



Global Primary Energy

GEA (intermediate demand)
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" Global Primary Energy Supply by 2050

GEA-Mix
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Total Costs* of Meeting the
GEA Access Target

Annual Costs Till 2030

*Tentative Estimates
inclusive of costs for:
*New electricity
connections for almost 14 -
20 million households
yearly;

*ICS (biomass) for
almost 7 million
households yearly;

*L PG stoves and
cylinder deposits for
about 25 million
households yearly;
*LPG fuel costs )+
(subsidies) for the
poorest 30% of LPG 0
users.

12

-
o
J

USS Billion

W Electrification M LPG Stoves & Deposits ™ Improved Biomass Stoves M LPG Fuel Costs




sEEET W00 AN )

I TASA G EA

Economic development and poverty alleviation
while mitigating climate change

e Multiple benefits concept

e Value all benefits (Jobs, growth, security, health,
local environment, ...)

e Costs in terms of € per tC misleading

e Energy efficiency
e Renewable energies
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Major findings and conclusions

e Rapidly changing world

e Transformative changes needed on energy
e Resources and technologies exist

e Energy end-use efficiency #1 priority

e Rapidly growing role for renewable energies
e Electricity growing importance

e Policies and institutions critical

e Energy subsidies and R&D misallocated

e Capacity development worldwide
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Thank you!

www.globalenergyassessment.org
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