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GIZ operates throughout Germany and in more than 130 countries worldwide. Our
registered offices are in Bonn and Eschborn. We have more than 16,000 staff across the
globe, some 70 per cent of whom are employed locally as national personnel. There are
also 890 development workers working for GIZ.

In addition, CIM — which is jointly run by GlZ and the German Federal Employment Agency —
places experts with local employers. At the end of 2012, almost 542 integrated experts had
employment contracts with organisations and companies in the field, while 454 returning
experts were receiving financial support and advice.
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« (GlZ’s purpose is to promote international cooperation for sustainable development
and education work.

 As a100% federally owned, public-benefit enterprise, we support the German
Government in achieving its objectives in the field of international cooperation for

sustainable development.

e Qur annual turnover is about 2 billion Euro.
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Ukraine:

» Ivano Frankivsk Mobil (PPP)
« Advisory Services for
Germany: Municipal Administrations

+ Transport Policy Advisory Services o B AR it WS

* Project TRANSfer - Towards Climate-Friendly
Transport Technologies and Measures
+ “Twinning"-Projects *
t 1 »>-

Afghanistan:
+ Strengthening Air Traffic
Control in Mazar-e-Sharif

Saudi Arabia:
« Advisory Services to Saudi

Mexico:
« Nationally Appropriate Ports Authority (SEAPA)

Mitigation Actions (NAMAs)
in the Transport Sector Bt B
* Project Manag t and T

Assistance for Road Maintenance

~

]

India:
« Supply of Cities
with Regional
Food Products

Ethiopia, Uganda, Kenya

* GEF Sustainable
Transport in East African

Cities (GEF Sustran)

Colombia:
« TRANSfer Partner

Liberia:

b
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PR China

Programme: Sustainable Transport in China:

+ Sino-German Cooperation on Low Carbon Transport (BMUB)

+ Electro-Mobility and Climate Protection in China (BMUB)

+ Sino-German Cooperation on Electro-Mobility (BMWI)

« Carsharing as Contribution to Sustainable Urban Transport
in China

* Low Carbon Logistics

+ TRANSfer Partner Country

ASEAN:

Programme: Cities, Environment
and Transport in the ASEAN Region
Projects:

+ Clean Air for Smaller Cities

+ Energy Efficient Transportation

+ Sustainable Port Development

A P

S
i "",‘ Ph es:
s TRANSfer Partner

« Capacity Development g

-
Costa Rica:

+ Low Carbon Mobility (Support of Costa
Ricas Strategy of Carbon Neutrality as
a Model for Low-Carbon Development)

* Road Rehabilitation and Management
(Advisory Services to the Costa Rican
Ministry of Transport on the Rehabili-

int of the Cantonal

Malaysia:

in the Transport Sector

Gabon:

* Road Safety and Eco Driving in
the Malaysian Logistics and
Transportation Sector (PPP with

* Road Rehabilitation

TOV Rheinland and AHK Malay

Congo DRC: L
« Support of the CICOS in the
Regulation of the River

and Management

Brazil:
« Energy Efficient Urban
Mobility in Brazil

tation and M
Road Network)
L

Navigation and the Transbound-

(upcoming)
ary Water Management

Namibia:
« Strengthening of Institutional and
Management Capacity in the Road

Per
+ TRANSfer Partner

Sector (Transport Policy Advisory South Africa:

Services, Sustainable Transport in * TRANSfer Partner

Windhoek and in the Northern Regions, * Mitigating Emissions in the
Transport Refrigeration Sector

Road Safety, University Cooperation in
Civil Engineering)
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Timor-Leste:
« Advice and Training in

Indonesia:

* Emission Reductions in Urban
Transport - Sustainable Urban
Transport Improvement Project
(SUTIP)

+ Sustainable Urban Transport
NAMA (NAMA SUTRI) (upcoming)

» TRANSfer Partner

the Maritime Sector

Page 4



4
Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (G1Z) GmbH

Is there light in the darkness?
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Motivation: Germany in 2050 — a greenhouse gas-neutral country

* Goal: Reducing GHG emissions across all sectors by 95 %
until 2050 compared to 1990

Emissions in mt CO,,,

0 200 400 600 800 1000 1200

1990 Germany in 2050
- a greenhouse
gas-neutral country

2010

GHG- | B Agriculture

neutral M Transport LULUCF
Germany B Industry B Wwaste
2050

Source: UBA 2014
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Outline

1 AFURTHER INSIDE INTO A GHG-NEUTRAL
GERMANY IN 2050

2 Technical measures in transport

3 Evaluation of the long-term
perspective of a GHG-neutral transport

4 Scenarios for a post-fossil
energy supply until 2050
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Comparison of final energy consumption 2010 and 2050

3000

2500

2000

1000

500

Final energy consumption in TWh
g

27.9 %

2010

28.5%

2050

B households

industry

B tansport
B trade, commerce and
services

Source: UBA 2014

Final energy demand reduced
by 50% by 2050 relative to
2010

Considerable reductions in
households and the heat
demand

Industry and trade, commerce
and services can reduce their
emissions by at least 50%

In transport the reduction is
small, as Germanys share of
international aviations and
shipping regarding the final
energy demand is included
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GHG-neutral final energy carriers — a qualitative assessment

Electricity
100 %

Usage almost or
completely impossible:

- aviation

- shipping

Usage necessary e.g.: Point identified in

the UBA study

- commercial
aviation

Usage necessary
e.g.:
- ICT

- electric lighting

Hydrogen Hydrocarbons

100% Source: UBA 2014 100 %
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Outline

1 Afurtherinside into a GHG-neutral
Germany in 2050

2 TECHNICAL MEASURES IN TRANSPORT

3 Evaluation of the long-term
perspective of a GHG-neutral transport

4 Scenarios for a post-fossil
energy supply until 2050
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Ambitious climate protection targets in the transport sector require
a fundamental transition

Example:
Final energy GHG-emissions GHG-neutral
demand (relative to: 1990) -
(relatlve to: 2005) Germany in 2050

Avoi port

) General
+ Shi sport transition in
+ S.ve transport
efficiency
Electric vehicles
(incl. OC-hybrid +
trucks) Altern i Energy
S SN ¢/ SO |.[- 1. transition in
ene transport

-n l?ll:l LL LR L L LR L LR L LR LR L LR LR LRl LRl I-III:{III LL LR L LR L L LR )

-100% -100%
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Postfossil energy supply options for transport

Conventional drives

(Internal Combusion engine)
Gaseous and

liquid
electricity-based
hydrocarbons

Gaseous and
liquid
Biofuels

Energy
transition in

transport
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Energy supply options under discussion - Bioenergy

BIOMASS - A “MAGIC BULLET”?
* is suitable for different uses, e.g. heat, (176 E)/a)
transport, electricity, material utilization Global fuel demand 2050

* but comes with various problems

* is in competition with food products

(100 EJ/a)
Global bioenergy
* Problem of quantity: the predicted global potential

fuel demand is much bigger than the

predicted global bioenergy potential

* Additional environmental problems,

o e . oge . Source: WBCSD 2004; UBA 2013
e.g. acidification, over-fertilization,

GHG emissions due to direct and indirect

land use changes
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Outline

1 Afurtherinside into a GHG-neutral
Germany in 2050

2 Technical measures in transport

3 EVALUATION OF THE LONG-TERM
PERSPECTIVE OF A GHG-NEUTRAL TRANSPORT

4 Scenarios for a post-fossil
energy supply until 2050

giz | Post Fossil Carbon Neutral Transport: Options | January 12, 2016 | Christian Hochfeld Page 14



G S Deutsche Gesellschaft
) oD S T —— g fiir Internationale
o Yy Zusammenar beit (61Z) GmbH

Electricity (incl. PtG-CH,/
Plug-in-Hybrid cars) Power-to-Liquids

Transport carrier

?
-

Passenger car

Trucks short haul v

Trucks long haul Overhead caternary

Urban buses v
v

Aviation v (PtL)

See transport Short haul v
(Source: INFRAS/Quantis 201 3y
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Long haul transport with HDV: 4 possible solutions

Trucks long haul

Overhead caternary
hybrid trucks
Diesel hybrid
+
PtL
Gasoline hybrid Fuel cell
+ +
PtG-CH, PtG-H,

Overhead caternary trucks:

* Electrification of about 4.000
motorway-km of 12.850 km
(=60% of the vehicle miles)

* OC-trucks are in general
hybrids with ICE to be able to
drive without overhead wire

Pros:

— Costs, energy efficiency
Cons:

— Chicken orthe egg dilemma

— International (e.g. EU-wide)
system necessary
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Outline

1 Afurtherinside into a GHG-neutral
Germany in 2050

2 Technical measures in transport

3 Evaluation of the long-term
perspective of a GHG-neutral transport

4 SCENARIOS FOR A POST-FOSSIL
ENERGY SUPPLY UNTIL 2050
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4 Energy supply scenarios for transport
Partial electrification of LDV and short haul trucks*

+ further electrification (LDV, trucks) Studied items:
+ el. busses + OC-hybrid trucks

* Need for adaptation
for vehicles and
infrastructure

BB + further use of liquid hydrocarbons
* Final energy

demands for
o, L + change to gaseous hydrocarbons when possible transition to 2050

* Costs of adaptation
until 2050

(IS + change to hydrogen when possible
* Energy carrier costs

roughly

+ substitution of fossil fuels approximated

by electricity-based ones

(Source: Okoinstitut/
* LNG/PtG-CH, partially substitutes heavy oil in shipping NFRAS/DVGW-EBI 2015)
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Road: Short haul transport (LDV, short haul trucks)
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Road: Short haul transport (LDV, short haul trucks)
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Road: Long haul transport (HDV)
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Shipping (including int. shipping)
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Production costs of PtG/PtL-fuels up to the filling station

Assumptions:

45,0
i =
EBO,O | I I I I
°
W
< 15,0 -
>
o
a
0,0 -
§ o = aal = = = == = =g =
: =238 NREREENERREEEE
- o | T =F =z = =[5 | =
HEEE ¢ B22g | Bgde
2020 2030 2040 2050
FNedcEion M Liguefaction .Transportto MDistribution
costs Germany

(Source: Okoinstitut/ NFRAS/DVGW-EBI 2015)
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* Representative

Renewable electricity
(RE) production sites

Decreasing investment
costs and costs of
operation for RE
techniques and the
PtG- and PtL-pathways

Full load hours
determined by RE
techniques

Transport to Germany
in a liquefied state
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Post-fossil, electricity based fuels are needed for int. transport

Final energy demand in transport (incl. international)

212

1
M Road: short haul ™ Road: long haul M Bus
W Shipping MW Aviation

(Source: Okoinstitut/ NFRAS/DVGW-EBI 2015)
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= Shipping and
aviation cause
almost half of
transport’s final
energy demand in
2050

= Electricity-based

fuels are the only

possible
GHG-neutral
solution
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GHG-neutral final energy carriers — studied options, promising solutions

Electricity
100 %

Direct usage of electricity
almost or completely
impossible:

Usage necessary e.g.:
- commercial aviation

- OVC-Hybrids need liquid

- Commercial avaition
fuel

- Shipping
- QVC-Hybrids

- Slow fleet renewal in
shipping, therefore
still hydrocarbons
in 2050

Lig/CH,+

Hydrogen
100%

Hydrocarbons
100 %
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Summary

* A comprehensive strategy for energy supply of transport
contains a general transition and an energy transition

* Electric vehicles are crucial for an transports energy
transition, at least for LDV and buses (long haul trucks?)

* Various solutions for a GHG-neutral transport possible;
however, some at the moment show disadvantages (H,?)

* All “extreme” solutions studied, ultimately require a
huge demand of PtG and PtL fuels

* CO, uptake from atmosphere and efficiency of processes
to separate it from air play a major role
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“Confidence is what you have, before you understand the problem.”

Woody Allen
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“Confidence is what you have, because you understand the problem.”

Woody Allen

giz | Post Fossil Carbon Neutral Transport Options | January 12, 2016 | Christian Hochfeld Page 28



»

.......

4
Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (G1Z) GmbH

Thank you very much for your attentlon'

Contact Details

Deutsche Gesellschaft fur

Internationale Zusammenarbeit
(G1Z) GmbH

Christian Hochfeld
christian.hochfeld@giz.de

http://www.giz.de

http://www.sustainabletransport.org

by
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