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Green logistic in Europe focus on GHG emissions and costs to
identify win-win-situations
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5-6% of the global direct greenhouse gas (GHG) emissions are caused
by the logistic sector

A IR5-6% 1)1 =

A ALK 2 /)

|

=S CH

GHG Emissions (mega-tonnes CO2e per year)
W
o

3,000

2,500

2,000

Road Freight
HEEH

Sea Freight
iz

SR E A B YR

il

Logistics Building
"""""""""" L/ RE b
Rail Freight
PRz h
= Air Freight ~ = = = — — =

=i ) i
-w m :ﬂ"l‘
m 7|
50 %
———————————————— - o &

5 ©
W

o wn
- m 11
E = .g:
___________________ - W E o
> ZF o
= © o
o o 8
------------------- “22 §
Focus of o X
So i«
today ow =
------------------- - h od 5

\/Lugislics and Transport Activity ¥ 5iz#b5%

| Approach towards efficient logistics and
green freight | 27th of April 2015 | Martin

Schmied

=

4

Logistic is more than the freight
transport

WIRAMN AL T ia Ha

a comprehensive green logistic
strategy should be address all
topics

LRI B 2R O DI SR B 2% L& T
AR ER

BUT: particularly road transport
is the dominating source for GHG
emissions of logistic sector (also
important for air pollutants and
noise)
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VYL S=YINGD)

Source: World Economic Forum /
Accenture, cited by McKinnon 2012.
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Starting point for a green freight strategy in road transport:
Calculation of GHG emissions
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Air pollutants (e.g. NOX, particulate matters) Noise &
TR (BEND. BRERYD .

Greenhouse gas emissions (e.g. COZl land consumption

BESAHEER (. =840 t3 5
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: GHG emission calculation and ... i@ ESAHER K THE

CO, emissions —&LBHEHE =
Weight of shipment x Distance x Specific CO, emission
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5 1000 4\ & 10077 —EALAR/ M A B
5 zs 1.000 km 100 g cof/ tkm

L ...potentials for GHG emission reductions & =S /&RBHEE /1
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Possible options for greening the road freight transport: Overview
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Avoiding transport and
%}/%D reducing weight
BOREER RO ER

SHIFT
¥ets
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BE

FUEL
A

Reduce average
haul distance

VP i)

Optimize vehicle
utilisation: empty
trips, load factor, size

PALTERRIE A . 25, R
8t

Shift to other mode of
transport

e B Kozt 3\

Improve fuel efficiency of
vehicles: Technology and
operation

RERHIAE: BARRBRE

Use alternative fuels and
drive systems
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Impact of empty trips, load factor and vehicles size on GHG emissions of trucks
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Impact of modes of transport on GHG emissions

2T i

—‘/\

=R HX

-

300

N
a
o

WTW CO,e emissions in g/tkm

RE. KE. RHAmHFZIERCO2ZHHE

WtW CO, equivalent emissions of trucks, trains and ships

trucks Euro Ill: 60 % load factor,
20 % empty trips

Trucks Other modes of transport
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Without black carbon
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Impact of new vehicles and additional measures
on GHG emissions of trucks
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additional
measures like low
rolling resistance
tyres or eco-
driving are very
important
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In mid-term
hybridisation will
allow larger
improve-ments
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Impact of fuels used on GHG emissions of trucks
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Key elements of a green freight strategy with focus on

road transport |
BRHRERR

SRR E
s
GEBZH)

GREEN FREIGHT (ROAD TRANSPORT) %A 143z

Ui
=

AVOID &4 SHIFT %% IMPROVE {3 FUEL #A7H
Shifti I
volume and haul transport to non- efcuer;(:ef(;lgclﬁesntor fuels and drive
| dist R 132 — motorised traffic — K — ﬁtems
istance = o trucks g
_BREHER BB IE BN EETMER
WAEE N
Avoiding roaaqirfgg%%ort ) ' Operational | " Improving |
empty trips I;UEE%“%} r%ﬁ I measures fuel quality
1Z 3
L ERER § & ) _ BMEERRE  RERBEE
" Increasing load | Shifting road " Reduction of air |
factor transgort to pollutants/noise
1’ H B Mﬁ%mﬁ%ﬁﬂﬂ“ﬁﬁ PRSI R/
by =
Appropriate
vehicle sizes
BIEREFARA
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Avoiding road freight transport by logistic optimization:
Examples

B AR R TT Rz B
|

volume and haul
distance

B> HRizE RiEk
. g B J
Avoiding
- empty trips

it

a . D
Increasing load
- factor

| REREA

Appropriate
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Reducing freight volume and haul distance: Innovative
city logistic concept

BB REE: AIFTRIR TR T R

Pilot project in Nuremberg (Germany): Beverage logistics
o EEHARETHRRARIE: KEEEDR
Reducing freight N

volume and haul -

distance -
A e - PSS | o< >
EE% ° Bt _ 7/
Avoiding : ) )
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\ X ] Direct supply B {ZHLi%:
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= > \/_,
Increasing load Trans- 8 Cust gz [LFeS7¢
factor shipment ustomer &7
S center , N
%W%ﬁ%ﬁ Eﬂ%‘#‘b ;- < .:“‘:‘
Appropriate . \J % j A - ]
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T B 2R/ . v
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Supply via x-Dock
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Avoiding empty trips: Internet-based freight exchanges

W BT OB Itia G 83cH
( Example of internet-based freight exchanges \

y— 2 A —
HEM 521515 B3 5 F &l
Vo'“mset gl‘rllgeham ) Register my empty trailers Ry workstation = (2]
| ROBREERER W) e (DS Em Ger € @Y
- G g O L e oot o
[ Avoiding ) -
A egister my empty trai
- empty trips ey 2 —
5&%%% Country of departure* Type of equipment * Traller ~]
- 7 From place:* Specification Tit trader >
a . Country of My remarks
Increasing load destnaton ]
- factor e doion
o at 23[+] Feb. 2012[¥]
\_ %gﬁﬁ%ﬁ y “"Mandatory fiekds nrs
Appropriate -
| vehicle sizes
N My workstation » Registrabon of empty trailers B W0 @ Ask for ssppod < Back
EEREFHKRD

e Similar measure: Corporate alliances for general cargo

RIUUEME: FHEEHKE
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Increasing load factor: Improvements by cooperation of
shippers and logistic companies
IR L s m A VRS w4 R 2L

( )

Example' IKEA tea lights
Tea lights are packed in boxes (not any more
- Reducing freight loosely in a bag)
volue ance 2 AT RGNS R R
| RO EEERER s Per palette 3,600 instead of 2,500 tea lights could
. B J be transported (increase: more than 40%)
Avoiding | BAFERLRERE3600 M I, AN E2500 (fid
| empty trips 40%)
t B4 22 I | *  Worldwide the transport of 18,000 pallets and
800 TEUs (Twenty-foot Equivalent Unit) could be
" Increasing load | avoided
— factor LB D 1758 TN FI800 MTEURFHERH 15
. REAERARE i
- * that equates to a reduction of mileages by around
Appropriate 30% %5 [A) 1982 30% (1) 12 fi AR
o vehicle sizes * similar approaches are realised by other
 EEREFRA companies (e.g. BSH Bosch und Siemens
Hausgerate GmbH) 7 HAth A 7] 1A FAL T 51
. CanfE P 7R B A 7D
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Shifting road freight transport to more environmental-
friendly modes: Examples

MIE B B s i 7% 2 BRI s 7 3
|

transport to non-
motorised traffic

2k rl%zsb$7b“

Shifting
road transport
s to rail

_ BB

ifting roa
transgort to

_ EuEmMniam
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Shifting road freight transport to rail: Need of new
infrastructure (and funding)

MIB IS L2 Bk it AR SO (& Bi) HIFRK

" Example Switzerland: Construction of new railway tunnels

Hi LRI Bl: BB FTHISKEREIE

DEUTSCHLAND

transport to non-
__| motorised traffic

Gotthard

L %%i%é?%@$ﬁ |

[ Shifting )
road transport
— to rail

_ BB BREkiak

ifting roa
transr:])_ort to
s

- ip

K

_ BBIREE

.

Lotschberg
tunnelfZi&: 35 km,
opening 200747138,

4 bn Euro 4012 BXJT

Lausanne & .
Lotschberg-Bas s

based on popular vote)

tunnelfgi&: 57 km,
opening20174 138,

10 bn Euro 10012 Bkt

= Funding by introduction of a heavy duty vehicle charge

ITALIA

A B R WSRO (RTERAH)
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Shifting road freight transport to rail: International
harmonization needed

MIEBEBEIREEH: TE

transporE to non-

motorised traffic
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4

( Shifting )
road transport
to rail

_ FwmBgEEm

Shifting road
transport to

ship
| ERBIAREN

| 750 V DC

S - 15KV AC
3kv DC
1.5kV DC

I 25kVAC

et Non-electrified

Example: Loading gauges in Europe
Al BRI R B 2 PR 1 R e BR 3

3150

=

4 e e
Example: Electrification systems across Europe

=

=

Loss of time
if systems change
R G 0] 1) i i 5 2
FE 2 B[R]
Need of special
equipment (e.g.
multi-current
locomotives)
RYRFBR B K
(2 L
%)
International
harmonization
needed to speed-
up the cross-order
traffic

HERN BT E
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Improving the fuel efficiency of trucks and reducing air

poI

,il:I

IMPROVE &5

echnologies for
fuel efficient

vehicles IRE K%

Operational
measures

| WHENRE

" Reduction of air |
pollutants/noise

utants and noise: Examples

R, F%ﬂi%?‘ﬁ T4 J R

PR SIS
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Options to improve the fuel consumption of vehicles:
Improvements by different measures

3

-

IMPROVE &5

" Technologies for )
fuel efficient

vehicles IR HFE %

Operational
measures

] 3% % 3 it

- v

" Reduction of air |
pollutants/noise

PR SITH/ R E

R T AT RO R M 25 P s I

Percent savings in trucks’ fuel use from several measures

(European situations): JUFHE i i 57y = 5t Eb
2 F‘I‘ﬂ"ﬁ"ﬂlﬂ 32%

Automatic tyre inflation systems

$eha ﬁzsﬁi% s R A
K AR BRI
KR A B

FCEE
N

L daky)

BB EET B AR

Improved Tractor Aemdynamlcs

&%@Elif‘ﬁdﬂli

Iu:lhn reductmn {autnmatm engine idle)

%mﬂ%ﬁu&%ﬁ TEREL moh)
PR EE (65-60mph)

| 1 Q
Low friction drive train lubricants Cumulative saving 32%

Law fr|¢t|cm engine lubricants

Tare weight reduction
Wide-base tyres

Improved Trailer Aerodynamics

Driver fraining and monitering
Il

0 2 4 6 8

Source: MeKimon, from Ang-Olson & Schroeer
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Options to improve the fuel consumption of vehicles:
Improvements by technologies

RS ST PV ESNE N

GHG reductions potential of all technologies for new vehicles

i EARRAR IR T

SH I FT %ﬁ All Technologies

o 50 -
transporE to non-

motorised traffic

%@@H@%ﬁiﬁ a0 +
\ iz J B E Management
r ShITtlng D E Hybridization
road tran_sport 30 4 W Engine Efficiency
| to ra|I B Transmission and Driveline
L %@@J%%Eﬁ J ; @ Tires and Wheels
ifting roa W Lightweighting
transR_ort to W Aerodynamics
N iy 7 v
HRIINHIER © TS
- g « REWLRCE
o - o WA LS RSt

Potential GHG Reduction {%)

®hih, #7
TIAX A-R TIAX A-R TIAX A-R TIAX A-R TIAX A-R TIAX A-R TIAX A-R TIAX A-R . R
Service  Urban Municipal Regional Long Construc-  Bus Coach . W/zijjjj'm“[‘ié‘b
Delivery Utility Delivery  Haul tion L ~1+He
\ (A-R: AEA-Ricardo) Source: ICCT 2011.)
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Using alternative fuels and drive systems: Examples

5 AT B AR R T K TR B R 5t

Fuel BRI

r

Using alternative fuels
and drive systems

5 P AT B AR T B B
ARG

. J

( )

Improving
- fuel quality

3R e AR R
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Using alternative fuels and drive systems: Biofuels have high
environmental impacts (1)

BRI LSRG LRI IRREm (1)

Ecological assessment of 1%t generation biofuels
BRI S VRS 5 o o

( )

Using alternative

G

fuels and drive
systems

A5 A AT AR AR K
B RG

N

J

Improving
fuel quality

R R R &

Rape, IP, CH

Rape, D

Soy, Brasil

Soy, US
Jatropha,extensive, India
Jatropha,intensive, India
Jatropha, hedge, East Africa
Oil palms, Malaysia

Qil palms, Colombia
Sugar cane, Colombia
Sugar cane, Brasil

Comn, US

Rye, EU

Sugar beets, CH

Sweet sorghum, China
Wheat, US

Methane, Alfalfa, CH
Methane, sewage sludge, CH
Methane, wood chips, CH
Methane, manure, CH
Diesel, CH-mix

Environmental impacts relative to petrol, CH-mix

S ¢ @q\e &\o\«

L L
o 1 7

"
&

Source: EMPA et al. 2012.)
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Using alternative fuels and drive systems: Biofuels have high
environmental impacts (2)

58 A B AR R IR B R Gt ~

VIR BT R R (2)

Ecological assessment of 15t generation biofuels (w/o iLUC)

B RAEYIREL B A 7S VP A
%

500

N

400

( )
Using alternative
fuels and drive
- systems
ot AT B AR &
BRARG
. J
e ™
Improving
- fuel quality
R R AT R B
\ y,

Aggregated environmental impact ( UBP 06)

900% UBP

~\

Ethanol
Biodiesel

1st generation

260% GHG

# Methane 2nd generg
+ fossil

*— @

2007 2012

15t generation biofuels based on cultivated
bio-mass have higher impacts on the
environment than conventional fuels

%%;%ﬁ%%%%—ﬁi%%mw%%%

300
£
\E\é Rape, D Corn, US e
Kz
@ 500 Rape IP, CH
ﬁ%{ Soy, US
‘ﬁ Sugar cane, BR
Sweet sorghum, CN Oil paims, MY
?;_(’ - Petrol, CH-mix
Wood chips & Menure
B o3
s Sewage sludge
0
20 40 60 80 100 %
Greenhouse gas emissions Source: EMPA et al. 2012.
N ey, 7

| Approach towards efficient logistics and
green freight | 27th of April 2015 | Martin
Schmied

26



Options to improve the fuel consumption of trucks: Trucks
with alternative drive systems

F“% ARE R ERMREN T E: BRENRGEFE LN
WA

N
Fuel A% Examples of electric vehicles in the freight sector
Eﬁ{éﬁﬂﬁ\ﬁ:@sﬂﬁi Battery electric vehicle
- N Hybrid truck: IR &31 1k % 15 FE LSt R R S 2
Using alternative fer T I A,
fuels and drive \ R . $%
- systems
A5 FH A 2 AR K
BB R45
. J :
( ) - —
Improving Trolley truck TH B %
- fuel quality ps-—
R R RR M &
\. J
.- J
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Political measures and their impact in the freight
transport sector

BUR 8 1 & Fox Bis AT e I e

* Market regulations ‘ Avoid 4
and access TR ZAEA o|  (reduction of trips and I> Reduction of />
* Regulatory measures distances
(e.g. bans or incentives) R/ 1B 5 A R ) B eTerRy consumption
WA (2540 BRRL I VE 6
LD PR U £~ )
(e.g. taxes, road charges) RS BB A R B emissions
%IP?%B@ (Bl EEE =) —EABREES
1750 improve A
* Financing of extension or R (improving energy effi-
new infrastructure : ciency/reducing pollutants > - air pollutants
KSR SR WM 43 PR HA AR [/ V5 52) 23 1 e
* Integrated land use
and transport planning Fuel JAFY - Noise
4 A 3 A BB EHLR > (introducing > -
cleaner fuels =
* Subsidy programmes (e.g. B 22 A I v A )
R&D, pilot projects)%M
(E]?qu‘ ﬁﬁp,h@q{ E) B | Approach towards efficient logistics and Source: INFRAS.
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Overview of different categories of political measures
and examples from Europe

N B S 5 X

Access to railway network 42 % % 4%
HIHEN

Homologation requirements
(emission standards)

FZFEAER CHEBRHED
Harmonised rules on vehicle
dimensions 4= 4 )~ 14—
Abolishment of cabotage B H AL
eyl

CO, targets for vehicle Z=4FiR A H %
Weekend/night lorry ban J& /7% [8] f) &
FEIRAT

Environmental zones ¥ {4 [X 1

Speed limits [R

Obligatory in-job training (e.g. eco-
driving) D ZAERMPIE I (s B 2 4
I

Advantages for user of low emission

vehicles X IHE A= e R BUH

Fuel and vehicle taxes #A7H & 4%
i

CO, taxes Bt

Road user charges or tolls (for roads
or areas) 18 B BT 7

Train path prices & ¥ #LE# F 3%
Public private partnership (PPP)
NFVEEIKEE

Emission trading system BEHEAE
%/\é}ﬁ

Extension of railway network (and
waterways) k. 7K MK K2
Building of new terminals for
intermodal traffic 1t 2 FLERIZAX
A

Extension of railway

sidings & AR ER 19 2
Segregation of freight and
passenger ra|I traffic 2k Itia. &

IBEHE I 73

Federal transport planning BtF3ZIH
K

Strategic planning for freight
distribution centres and intermodal
terminals 521z 70 $& 0 & 2 X BkIE
it PR 5 g% R K1)

Alignment of roads 1 1%

Air pollution and noise protection
plans =75 4% & e E B3 11 R)

Subsidies / low interest rate for
advanced introduction of new
emission standards or for purchase
of new trucks ¥ 51 N HEBORRHE &8
SEAF A AR EZE R A IR 205K

Funding of alternative fuelled
vehicles X {3 F & AR ZE 49 (1 £ U
Subsidies schemes for scrapping old

vehicles 1 & [F 254 8 4G 151

Source:

INFRAS.
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Effectiveness of measures depends on changes in the key
parameters of freight transport

i It )RR R T B3 3 AU S R B S HU AL

Which packages of measures are

needed?
NN a2 AR BB ?
. . In which
Wh'lfl'l‘e';'snudr:?f » Measures & « Intenseness?
: AP IR

Influence on freight transport

Costs A Time F ] Reliability B S Flexibility 7 1% 4

NS NS

N N

Response of companies &MV [z 4%
Avoid B 5 Shift %52 Improve &7} Fluel #RH
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Truck operators should have an interest in reducing the fuel

consumption of trucks...
&30 2~ 5] DLz PR AR R [F e B AR AR

i1

bhD

70 Fuel costs as a % of operating costs (Trucks)
. PRI TR 5 (RZE) I A E 4
50
40
30%7?
30
20
10
0
Europe Vietnam Lao India Thailand China
1. Average Salary of Truck Driver is around 500 U_SD/M‘gnth i;l India,
2. maintenance neglected ; i%;i)}%g?ﬁ?fﬂlmﬁwoimﬂ
3. Low repair costs 3. BT A
4. Low taxes and insurance 4. BHARKIBIRRER
5. Old trucks with poor fuel efficiencys. 8k 252 (5, 3% |H Ipdgie : Clean Air Asia, GMS EOC, Sudhir Gota




..but knowledge is low and the financial risks are high for small
and medium-sized companies

(B AR /N R ANV RIR R SR T IR B K B B < XU

[Reasons of German companies for non-implementing of energy saving )
measures: fEEE MV KA LT W RETE

Wanting motivation of employes

HeERREE%E
Other investments more important
R R BE PR U
Lack of funds for investment
S ELVEIPURS
Payback period for investment too long
A AT &

Costs for information search too high
REVE T FE AR I AR Jy)) 2 22
Share of energy costs aren't important
KT EAERIERIEIE
Concerns regarding operating procedure
B ]

NE B T RERI 5T A
No responsibility for energy saving in company

XFPE AN TR
X RS AN 1A%

Missing knowledge of energy saving options

Lack of time

Turnover over
- 2 m Euro

Missing knowledge of products
B Turnover up

to 2.5 m Euro

0% 20% 40% 60%
K Share of companies interviewed in % j
| Approach towards efficient logistics and Source: KfW 2005.
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Green freight strategy for road transport. Conclusions
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= The key elements of a green freight strategy are ¢ {0, 531z U (10 <4
avoiding transport by logistic optimization, AT A AL M T s /b iz iy i
shifting transport to more environmental-friendly modes, ¥ 32 il &% 1 21 58 IR 1) 18 5 77 24
improve fuel efficiency and reducing environmental impacts by using vehicle technologies and
operational measures, $&E AT RE . 18 I 2R AR RN AR SR it a2 0 B 55 1 52 i)
using cleaner fuels. {5 F & V5 PR

= Logistic optimization and improving fuel efficiencies are options which have the potential to reduce
environmental impacts and costs at the same time (win-win solutions).
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= A comprehensive set of measures for green freight is available, but they must be localized to regions and

nations based on analyses of barriers and bottlenecks; furthermore the measures must be combined in
an optimal way (“packages”).
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= Besides governmental measures actions form the logistic companies, shippers and logistic associations
are needed to realize green logistic solutions.
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