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Sustainable Logistics

1 Introduction
World trade continues to grow, resulting in a doubling
of transport and traffic volumes in the last decade. This
leads to rail and roadway congestion, delays at seaports
and an accelerated wear and tear of transport infrastruture, if demand and supply are not sufficiently matched.
These effects jeopardise the economic viability of the
transport sector and whole economies alike. At the
same time, the ecological impacts associated with
transport — like increasing environment hazards and

greenhouse gas emissions — are gaining public attention. The logistics sector already provides solutions to
tackle these challenges by focusing on sustainability:
efficient supply chains, low-emission vehicles, energy-efficient logistic facilities and carbon foot printing.
These techniques are not only becoming more important for logistics companies, but also for public authorities and for society in general.

Box 1: Further publications on logistics by GIZ
Overview of Fuel Efficiency and Emissions of Trucks in Germany
The study “Fuel efficiency and emissions of trucks in Germany: An overview” analyses
and discusses the road freight transport situation in Germany and considers transport developments and related emissions and energy consumption for heavy-duty
trucks. The aim of the study is to illustrate German and European efforts to reduce
air pollution and greenhouse gas (GHG) emissions from road freight transport, to
highlight particular German experiences and to outline conditions for successful
reductions in air pollution and GHG emissions from increasing road freight transport.
Download here: http://transport-namas.org/resources/publications, (→FAQ and background studies)

Division 44
Water, Energy, Transport

Urban Freight in Developing Cities
Module 1g
Sustainable Transport: A Sourcebook for Policy-makers in Developing Cities

Urban Freight in Developing Cities
This sourcebook module describes the importance of freight transportation in the context of urban
development and provides detailed information on available options to meet current and future
challenges for urban goods transport in rapidly growing cities of the developing world. The module
was written by Bernhard O. Herzog, an expert in the field of freight operation and fleet-management with more than 30 years experience in the field of transport planning and logistics.
Download here: http://www.sutp.org/ins-pol-supporting-docs/category/24-1g?download=28:1g-uf-en

Sustainable Urban Freight in Asian Cities
Sustainable Urban Freight
in Asian Cities

The economic and demographic development of urban agglomerations depends heavily on a timely
and reliable supply of goods and materials. At the same time, freight transportation in urban centres
causes considerable air pollution, noise emission and traffic congestion. Even in economies with
high individual car-ownership, freight still contributes a significant portion of transport emissions.
Download here: http://cleanairinitiative.org/portal/sites/default/files/documents/hs_susturbfreight2.pdf
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Germany is one of the leading economies in the field of
Sustainable Logistics. Logistics is an important part of
the German National Sustainability Strategy, [1] and vice
versa, sustainability is an important part of the German
National Logistics Strategy. [2] [3] More than 50 000 logistics
companies, that representing a broad range from small
and medium sized enterprises to some of the world’s leading players in logistics, are practicing sustainability and
driving advancement in the logistics sector.
Germany is a worldwide leader in other industries
related to logistics, including sustainable innovations in
the car industry, and modern railroad engine development. At German universities, researchers lead the field
of Sustainable Logistics. Countries all over the world can
benefit from the Sustainable Logistics experience in Germany and the EU.

[1]

http://www.bundesregierung.de/Content/DE/_Anlagen/
Nachhaltigkeit-wiederhergestellt/2012-06-07-fortschrittsbericht-2012-englisch-barrierefrei.pdf?__blob=publicationFile.

[2]

http://www.logistics-alliance-germany.com/fileadmin/user_
upload/Dokumente/England/downloads/action-plan-freighttransport-and-logistic.pdf.

[3]

The European Union (EU) has implemented a whole range of
activities, guidelines and directives that are enhancing the environmental as well as the economic performance of the transport and logistics sector. The German activities in that field are
closely linked to the European Sustainability Strategy.

Box 2: The applicability of European
experiences to the developing city
Individual conditions are unique in each country and city
and that the experiences from one city or country cannot
be simply translated to others. For example, hardly any
of the European logistics schemes involve cities with
more than 2 million inhabitants. The average settlement
density in these European cities range between 300 and
6 000 inhabitants per km2, which is not representative of
most cities in developing countries which have between
6 000 (Bangkok) and 35 000 (Cairo) inhabitants per km2.
In nearly all of the developed cities researched, more
than 50 % of their GDP was derived from the service
sector, and the per capita GDP was considerably higher
than is presently the case in most urban areas in developing countries. However, both the individual solutions
as well as the comprehensive approach to sustainable
logistics presented in this publication are worth study.

This publication serves as an introduction to Sustainable
Logistics. It outlines the diversity of current approaches
on Sustainable Logistics, illustrates practical measures
through numerous examples and shows how logistics
companies and public authorities can quickly and easily
reap the benefits of Sustainable Logistics.

Logistics Alliance Germany – Logistics Made In Germany
Logistics Alliance Germany is a public-private partnership
between the Federal Ministry of Transport and Digital
Infrastructure and the German logistics industry.
The Logistics Alliance Germany provides individual contacts
to appropriate partners in Germany’s logistics industry — a
tailor-made match-making service that suits your specific
requirements and is free of charge. Get in touch to discuss
how LAG can support you in expanding your business into
Europe and use Germany as a gateway and hub.
Logistics Alliance Germany connects you with:
experienced logistics service providers,

logistics networks, initiatives and regions,
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logistics associations,

R & D partners,

the economy and politics.

More here: http://www.logistics-alliance-germany.com,
Inquiry Form: http://www.logistics-alliance-germany.
com/fileadmin/user_upload/Dokumente/England/
downloads/LAG_Inquiry_Form_Englisch.pdf
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2 The Concept
of Sustainable Logistics
Green Logistics or Sustainable Logistics?
A well-functioning transport and logistics sector is
essential to the economy and society alike. In Germany
the logistics sector employs more than 2.8 million
people, and generates an annual turnover of more than
EUR 220 billion. [4] However, these benefits come with an
environmental cost: the German transport sector has a
28.9 % share of primary energy consumption, and the
sector is one of the largest emitters of GHGs. [5]
The connection between economic and ecologic requirements is often referred to as Green Logistics; nevertheless, no clear and significant (or legal) definition of Green
Logistics exists. Green Logistics has commonly been
understood as primarily emphasising economic payback
with some secondary positive environmental effects
(e.g. load optimisation, efficient transportation, or route
enhancement).
The transport sector’s enormous contribution to climate change through GHG emissions makes it necessary to invert the logic of green logistics by putting

[4]

Fraunhofer SCS (2013): Die TOP 100 der Logistik 2012/13
(Executive Summary), p. 3

[5]

cf. Umweltbundesamt (2012): Daten zum Verkehr, pp. 6, 38 & 46

sustainability first. Sustainability focuses simultaneously
on the needs of people, planet and profit, as depicted in
Figure 1. Due to the comprehensiveness of the applied
measures, governments and public administrations tend
to be more interested in the concept of Sustainable Logistics than in Green Logistics, where public funding can
often be directly linked to the corresponding environmental or social effects.
German companies will often describe their understanding of sustainability in a Sustainability Report, which
summarises measures taken toward economical, ecological and social goals. Some important aspects usually
reported are:
replacement of older trucks by eco-efficient vehicles,

route enhancement,

qualification of truck drivers concerning fuel-saving

and economic driving,
integration of employees in the sustainability process,

involvement in social projects.


Box 3: Examples of environmental and
sustainability reports
Deutsche Post DHL: http://www.dpdhl.com/en/responsibility/services/downloads.html

growth
efficiency
employment
competitiveness
choice

ECONOMY

SOCIETY
safety
health
access
equity

ENVIRONMENT
SUSTAINABLE
LOGISTICS

Figure 1: The dimensions of sustainability.
Source: http://www.greenlogistics.org

climate change
air quality
noise
land use
biodiversity
waste

DB Schenker: http://www.schenker.at/file/3006298/
data/environmental-report-2013.pdf
Kühne + Nagel: http://www.kn-portal.com/fileadmin/
user_upload/documents/about_us/Investor_Relations/
documents/2013/KNGB_uk.pdf
Dachser: http://www.dachser.com/za/en/Ecology_49.htm
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Joint actions are tools that need a partner for
implementation:
intermodal transport solutions for long-distance

shipments,
defining and calculating a product’s carbon footprint

to lower overall greenhouse gas emissions.
Short-term actions are tools that are already available:
purchasing fuel-efficient vehicles,

trip optimisation by using navigation and telematics

systems,
driver training and qualification.

Long-term actions are tools still in development:
development of alternative engine technologies (e.g.

electric driving) for commercial vehicles,
adaption of vehicle dimensions and weights in order

to save mileage by larger vehicles,
implementation of transport networks in logistics.

Figure 2 shows potential combinations of approaches
to implement Sustainable Logistics. The matrix supports a gradual approach; not all measures have to be
implemented at once. For instance, if quick results in the
implementation of Sustainable Logistics are required,
singular short-term actions are particularly useful (e.g.

4

long term

singular long term actions

joint long term actions

singular short term actions

joint short term actions

mid

For private actors, so-called singular actions are available, which are implemented by a single logistic company:
reducing energy (e.g. low energy light-bulbs),

using re-treated tires for trucks,

optimising truck safety (e.g. anti-blocking systems or

traction control),
reducing
package waste,

installing solar systems,

using recycled materials,

installing a wastewater treatment system,

performance training for truck drivers.


short term

Actors can be from the public (e.g. legislative bodies, governmental institutions, administration) or private sector
(e.g. carrier, shipper, freight forwarder). Public actors aim
to build up a framework for Sustainable Logistics using
laws, guidelines and incentives, by:
establishing a master plan for Sustainable Logistics,

reducing emissions by funding modern technology,

supporting environmental projects in the logistics

sector through investment grants,
improving driver qualifications through legal

obligations.

renewing tires and optimising tire pressure, or driving training and qualification). All other matrix fields
include aspects that need to be implemented by several
partners together. Thus, they are mid-term, e.g. the
implementation of a suitable infrastructure for intermodal transport. Some tools are long-term per se, such as
the introduction of new fuels or drive technologies.

time horizon

Actors and their tools in sustainable logistics

singular

joint

scope
Figure 2: A toolbox for measures in Sustainable Logistics.
Source: cf. Lohre, D.; Bernecker, T. (2012): Grüne Logistik,
Stuttgart, p. 40

Measuring the sustainability of logistics
Sustainability is measured not only on the absolute level
of emissions. Various factors can be taken into account as
key performance indicators:
fuel consumption

(basis: litre per 100 vehicle-kilometres),
motor oil consumption

(basis: litre per 100 vehicle-kilometres),
tire lifetime (basis: number of tires per year),

fleet structure (basis: pollutant classes of vehicles),

average vehicle capacity (basis: tonnes per truck),

electricity costs

(basis: electric power consumption in kWh per month),
water costs

(basis: water consumption in litres per month),
generated waste per month (basis: tonnes),

trainings for truck drivers

(basis: number of trainings per year),
accidents with environmental damage

(basis: number of accidents per year).

Sustainable Logistics

From a managerial perspective, it is of particular importance that all measures of Sustainable Logistics can be
measured in monetary units. Some examples are shown
in Table 1. [6] Box 4 links the internatinally acknowledged
Avoid-Shift-Improve-Paradigm with the logistics sector.

[6]

Since no universally applicable standard for measuring
sustainability exists, putting up an Eco Balance Sheet or
publishing a Sustainability Report are common methods
to display the use of material and energy flows, as well as
all the related environmental effects that occur within
and outside an enterprise. Further, measuring the carbon
footprint of a company or a product is one of the most
relevant tools concerning Sustainable Logistics. The popularity of defining the carbon footprint motivates more
transport and logistics companies to publicise information on CO2 emissions.

The potential savings are not cumulative. The overall effect is
less than the sum of the individual effects.

Table 1: Exemplary cost savings through measures of sustainable logistics
Measure

Cost
(EUR)

Fuel Reduction
(CO2 savings)

Payback Period

Automatic transmission

3 000

3.0 %

3.2 years

2.5 %

6 months

5.0 %

2.4 years

3.0 %

5 months

3.0 %

10 months

Low friction oil

400 p.a.

Aerodynamic packages (truck + trailer)

8 500

Low rolling resistance tires

500 p.a.

Tire pressure monitoring

1 000

Source: Wittenbrink, P. (2011): Transportkostenmanagement im Straßengüterverkehr, Wiesbaden, p. 116, +own findings

Box 4: Avoid-Shift-Improve in Urban Freight Transport

Level

“Avoid” the need for movement of

Impact outside own company

Impact inside own company

network – corridor – supply chain – logistics – warehousing – transport

Shift

Improve

Domains

Avoid

Instruments

Energy sources
and -carriers

Modal
shift

Processes

Energy
efficient
equipment

Use of
equipment

business model – product life cycle design – supply chain design – logistics concept – sourcing
packaging – human resources – culture – behaviour – management – ICT – procurement
outscourcing – maintenance – vertical integration – horizontal collaboration

Specific measures

goods and vehicles, through sustainable urban planning and by improving
the efficiency of logistics.
“Shift ” freight ac tivit y to more

energy-efficient and/or environment-friendly modes.
“Improve” the energy efficiency of

current road freight transport modes,
their operations and technologies.
Source: http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/files/
documents/events/conor-energy_audit_
standards_with_specific_focus_on_transport.pdf, slide 6.
Figure 3: ASI in Logistics
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3 FACT SHEETS PART 1
Tools for Government and Administration
The political scope of Sustainable Logistics is significantly wider than dealing with Sustainable Logistics as a
part of transport policy only, or as defining the concept
as a sole idea of climate protection policy. Political initiatives for Sustainable Logistics are rather part of transport
policy, economic policy, environmental policy, social
policy, and research and innovation policy at the same
time. Sustainability links these political approaches
by combining the protection of planet (ecology), profit
(economy), and people (social responsibility). In this
sense, methods and tools available can be grouped in the
following categories:
I)

Legislative Measures: adoption and application of
relevant laws and regulations,

II)

Transport Infrastructure: promotion of efficient
transport infrastructure for different modes of
transport (road, rail and waterways) that enables

Box 5: Examples of regional, national and
supranational freight and logistics plans
City of Hamburg: The Port Development Plan to 2025
http://www.hafen-hamburg.de/sites/default/files/
hep2025_englisch.pdf

carriers and freight forwarders to choose the most
ecological mode of transport,
III)

Incentives: provision of financial subsidies and
incentives to implement sustainable concepts and
techniques in logistics, and

IV)

Commitment: signing, implementing and enforcing international agreements and sustainability
standards.

3.1 Legislative measures
The primary role of national legislation in Sustainable
Logistics is to define environmental regulations for the
sector, especially for shippers, freight forwarders and
carriers. Rules for environmental protection are essential, including the definition of emission limit values
(greenhouse gases, air pollutants and noise), and the
fixing of legal consequences (penalties) for violating
these limits. Laws do not only have to be prohibitive;
they may also be used to encourage ecological behaviour,
e.g. through taxes that privilege the use of fuel-efficient
vehicles. In either case, regulatory intervention must
ensure that industry remains economically viable; companies must still have the opportunity to earn a profit
and must not be unreasonably restricted in their entrepreneurial freedom.

Germany: Freight Transport and Logistics Masterplan
http://www.bmvbs.de/cae/servlet/contentblob/30912/
publicationFile/462/masterplan-freight-transport-and-logistics.pdf
Germany: Strategy for Sustainable Freight Transport
http://www.umweltbundesamt.de/sites/default/files/
medien/publikation/add/3857-0.pdf
EU: White Paper 2011 – Roadmap to a Single European
Transport Area – Towards a competitive and resource
efficient transport system http://ec.europa.eu/transport/themes/strategies/2011_white_paper_en.htm
Note: A compilation on German road transport regulating
and enforcement bodies can be downloaded here:
http://www.internationaltransportforum.org/IntOrg/
road/ctrlbodies/rdgerman.pdf
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FACT SHEET 3.1 Emission Limit Values
Category

Legislative measures

Approach

Introduce and enforce emission limit values

Benefits

Reduced emissions

Rationale
The burning of fossil fuels creates various air pollutants.
Air pollutants predominantly impact the lower atmosphere, typically in the immediate vicinity of the emission source. Airborne toxins are a major cause of various
health problems (especially respiratory symptoms), and
can damage vegetation and crops through acid rain.

Concept
Ambitious standards for air pollutants can lead to substantial emission reductions. However, it must also be
considered that any tightening of emission limits requires
investment in new vehicles by freight forwarding and
trucking companies. It is therefore advisable to gradually
tighten limits step by step, ideally at intervals that match
the investment cycles in trucks (at least five years). Otherwise, the competitiveness — sometimes even the existence — of the transport industry is threatened.
For emission limits to be effective, it is extremely important that they are controlled and enforced. For instance,
in most European countries the level of road user charges
and taxes are linked to the vehicle’s environmental

performance, which has proven to be a very effective
enforcement tool.

Best practice
In 1990 the EU introduced the first emission limits,
aiming for significant pollutant reductions. Since then
the regulation has been revised six times, and great
progress is being made. In Germany, nitrogen oxide
emissions caused by freight vehicles went down at least
70 %; sulphur went down by 99 %. The limit and reduction potentials of the step-by-step approach taken by the
EU are shown in Table 2 (real emission results are from
Germany).
The latest emission standard, Euro 4, has triggered
strong debate. While nearly all the possible reductions of
specific pollutants (such as NOX , sulphur and particulate
matter) have been achieved, the complicated exhaust
treatment technology required for Euro 4 vehicles has
meant that their fuel consumption barely improved.
This has a direct impact on the amount of growing GHG
emissions. Therefore, it is expected that future environmental standards will include new measures for GHG
emissions.

Table 2: Development of emission limit values and average real emissions of freight vehicles in Germany
between 1995 and 2010
1995
Euro 1

2000
Euro 2

2005
Euro 3

2010
Euro 4

1995–2010

Emission Limit value: g per kWh
Nitrogen oxide

9.00

7.00

5.00

2.00

– 78 %

Particulate matter

0.40

0.15

0.10

0.02

– 95 %

8
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NOX emission standards for
heavy-duty vehicles in EU
10

Particle emission standards for
heavy-duty vehicles in EU
0.4

– 95%

0.3

PM in g/kWh

NOX in g/kWh

8

– 97%

6

4

0.2

0.1

2

0

0
Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 Euro 6
(90/91) (95/96) (00/01) (05/06) (08/09) (13/14)

Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 Euro 6
(90/91) (95/96) (00/01) (05/06) (08/09) (13/14)

Figure 4a: Emission Regulation in Europe.
©Frank Dünnebeil & Udo Lambrecht (IFEU – Institut Heidelberg), 2012

Note: Fuel efficiency and emissions of trucks in Germany; An overview: TRANSfer Project.

Figure 4b: Relative
development of related
emissions and fuel
consumption in Germany.
©Frank Dünnebeil & Udo
Lambrecht (IFEU – Institut
Heidelberg), 2012

Figure 4c: Emission Regulation in Europe.
©Frank Dünnebeil & Udo Lambrecht (IFEU
– Institut Heidelberg), 2012
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FACT SHEET 3.2 Energy Taxes
Category

Legislative measures

Approach

Energy taxes create incentives to use more fuel-efficient vehicles

Benefits

Reduced greenhouse gas emissions

Rationale

Best practice

More than 90 % of the transport sector’s energy demand
is met by fossil fuels. Transport and logistics accounts
for more than 20 % of global primary energy usage, and
is a major contributor of GHGs. Energy taxes provide
incentives to reduce fuel consumption, simply by raising
the fuel purchase cost. In addition, energy taxes provide
additional revenue for the state, and can be an important
source for financing public infrastructure.

The European Energy Tax Directive allows member
states to set national energy tax rates above the minimum rate. For diesel fuel this rate is currently EUR 330
per 1 000 litres. Minimum rates ensure fair competition
in the road transport sector, while still reducing fuel
consumption. The typical costs of energy taxes for various vehicle efficiencies and yearly distances driven are
shown in Table 3.

Concept
Taxes on the sale of energy can either be based on the
quantity of energy (litre, kWh), or on the intensity of the
energy source (in mega joules). Both cases create economic incentive to use less energy, either by using more
fuel-efficient vehicles or by driving less mileage.

Table 3: Yearly energy taxes to be paid, based on a
tax rate of EUR 330 per 1 000 litres
(based on EU minimum tax)
Vehicle kilometres per year
Fuel consumption
per 100 km (litres)

20 000

40 000

60 000

80 000

25

1 650

3 300

4 950

6 600

30

1 980

3 960

5 940

7 920

35

2 310

4 620

6 930

9 240

Fuel taxes in Germany are EUR 0.4704 per litre for ultralow sulphur Diesel and EUR 0.6545 per litre for conventional unleaded petrol, plus Value Added Tax (19 %)
on both the fuel itself and the fuel tax. Figure 5 depicts
a comparison of worldwide diesel prices and taxation
policies.

10

US-¢
per litre

Country Category 4
Country Category 3

200

180

160

139 140

High Taxation
(139 and more US-Cents)

Country Category 2

Taxation (97–138 US-Cents)

The retail price of Diesel is at least as high as the
price level of Poland.

Subsidies (49–96 US-Cents)

Retail price of Diesel is at least as high as the
price of the United States and below the price
level of Poland.

Note: At these levels, countries are effectively using
taxes to generate revenues and to encourage
energy efficiency in the transport sector.

0.8 Venezuela
Saudi Arabia 7 16 Algeria
Iran 19*
19 Kuwait
Turkmenistan 20
25 Egypt
Ecuador 29
38 Oman
Qatar 41
47 Syria
Angola 51
54 Bolivia
Sudan 55
64 United Arab Emirates
Kazakhstan 64
65 Malaysia
Tunisia 68
70 Yemen
Lebanon 73
75 Russian Federation
Kyrgyzstan 76
77 Azerbaijan
Indonesia 80**
82 Philippines
Jordan 82
Bhutan 84 84 Nigeria
85 Panama
Ethiopia 89
90 Bangladesh
Congo, R. (Brazzaville) 90
90 Gabon
Guatemala 90
90 Sri Lanka
Thailand 90
91 India
Vietnam 91
93 Myanmar (Burma)
Haiti 94
94 Liberia
Mongolia 96
97 United States of America
Maldives 98
98 Taiwan (China)
Chad 99
101 Pakistan
Brazil 102
102 El Salvador
Mexico 102
103 Ghana
Honduras 103
103 Niger
Colombia 104
104 Nepal
Nicaragua 104
104 Sierra Leone
Belarus 106
106 Jamaica
Botswana 107
107 Kenya
Lesotho 107
108 Lao PDR
Chile 109
109 China, P. R.
Madagascar 109
110 Benin
Japan 110
111 Guyana
Morocco 111
111 New Zealand
Uganda 111
112 Namibia
Papua New Guinea 113
114 Cameroon
Armenia 116
116 Canada
Moldova 116
116 Paraguay
Singapore 116
116 Swaziland
Ukraine 116
117 Ivory Coast
Peru 117
117 South Africa
Fiji 118
118 Tajikistan
Afghanistan 119
120 Cuba
Mozambique 120
120 Tanzania
Costa Rica 121
121 Djibouti
Dominican Republic 121
124 Cambodia
Georgia 124
125 Burkina Faso
Macedonia 127
128 Australia
Gambia 129
129 Mali
Togo 129
131 Cape Verde
Argentina 133
134 Suriname
Andorra 135
135 Mauritania
Korea, South (R.) 137
138 Mauritius
Luxembourg 139
139 Poland
Rwanda 141
143 Burundi
Barbados 144
145 Guinea
Marshall Islands 147
148 Zimbabwe
Latvia 149
149 Montenegro
Lithuania 150
151 Bulgaria
Estonia 151
151 Senegal
Bosnia and Herzegovina 154
155 Austria
Kosovo 155
155 Spain
China, Hong Kong 156
158 Germany
Croatia 159
159 Zambia
Czech Republic 160
160 East Timor
Slovakia 161
163 France
Greece 163
163 Palestine (W. Bank + Gaza)
Portugal 164
165 Cyprus, South
Hungary 165
166 Central African Rep.
Serbia 166
167 Congo, D.R. (Kinshasa)
Slovenia 168
169 Belgium
Malta 170
171 Albania
Romania 171
172 Uruguay
Finland 178
178 Monaco
Liechtenstein 179
179 Switzerland
Denmark 180
180 Malawi
Netherlands 180
182 Sweden
Ireland 184
186 Iceland
Turkey 190
193 Uzbekistan
Sudan, South 198
199 United Kingdom
Italy 201
201 Niue
Israel 208
211 Norway

220

Eritrea 300
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The retail price of Diesel is at least as high as the
price for crude oil on the world market and below
the price level of the United States.

Note: The fuel prices of the United States are
average cost-covering retail prices incl. industry
margin, VAT/sales tax and incl. appr. 10 US-Cents
for the 2 road funds (federal and state). This fuel
price may be considered as the international
minimum benchmark for a non-subsidised road
transport policy; though not yet covering external
costs for health and environmental damages.

Note: In November 2014, Diesel prices in Poland
were the lowest in EU-28. Prices in EU countries
are subject to VAT, specific fuel taxes as well as
other country specific duties and taxes. The EU
sets minimum taxation rates for fossil fuels.

Country Category 1

High Subsidies (up to 48 US-Cents)
The retail price of Diesel is below the
price for crude oil on the world market.

120

97 100
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60

49
40

20

0

Grey
Benchmark Line:
Retail Price of Diesel
in Poland
= 139 US-Cents/Litre

Green
Benchmark Line:
Retail Price of Diesel
in the United States
= 97 US-Cents/Litre

Red
Benchmark Line:
Price of Crude Oil
on World Market
= 49 US-Cents/Litre
(= US$ 78/Barrel)

Diesel

Data as of mid-November 2014

giz.de/fuelprices

Cat. 1

Cat. 2

*) Iran: Price refers to unsubsidised Diesel (5 000 IRR). Subsidised
Diesel is available at a price of 2 500 IRR (9 US-Cents/liter).

Cat. 3

Cat. 4

**) Indonesia: Price refers to unsubsidised Diesel (9 700 Rupiah).
Subsidised Diesel is available at a price of 7 500 Rupiah (62 US-Cents).

Figure 5: International diesel prices (November 2014)

Box 6: International Fuel Prices
International Fuel Prices is a useful resource with
global data on fuel prices for decision-makers,
provided by GIZ (German International Cooperation) on behalf of the German Federal Ministry for
Economic Cooperation and Development (BMZ).
For more information visit: http://www.giz.de/expertise/
html/4282.html
Fact Sheets with information on fuel price policies
and data for more than 130 countries are available at: https://www.energypedia.info/index.php/
International_Fuel_Prices
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FACT SHEET 3.3 Road Pricing
Category

Legislative measures

Approach

Road charges create incentives to enhance efficiency (less mileage, higher payload)

Benefits

Reduced emissions and enhanced state revenue

Why road pricing?
Road pricing can reduce total vehicle travel, road and
parking facility costs, increase road safety, protect the
environment, and encourage more efficient land use.
Due to advancements in fuel efficiency, fuel taxes alone
have diminishing effectiveness; road pricing can provide significant energy conservation and emissions
reductions by further reducing vehicle use and traffic
congestion. [7]

Enforcement gantries check if vehicles are logged-on to the
toll system. ©Toll Collect GmbH, Berlin

Concept
Road user charges are common in many countries. User
charges can be designed either as an annual user charge
(“vignette”, or “sticker”) or charged per kilometre (“toll”).
In both cases the toll rates for modern environmentally
friendly vehicles are often lower than for older vehicles.
The collection of user charges creates direct revenue
to finance maintenance and the expansion of road
infrastructure.

Best practice
The collection of road charges in the EU is regulated by
Directive 1999/62/EC. This Union-wide regulation sets
maximum toll amounts for all member states. However,
individual states have certain design options, including
which vehicles are subject to toll collection, which roads
are included in the toll system, and whether extra fees
are charged for environmental damage, especially noise
and pollutant emissions (known as external costs). The
following Table 4 shows the framework for European
heavy goods road charges:

[7]

http://www.vtpi.org/tdm/tdm35.htm
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In 2005 Germany established a road charging system
within this framework that contains the following key
elements: [8]
The toll applies to trucks with 12 tonnes maximum

payload weight or more;
The truck toll is collected on highways and on some

segments of four-lane federal trunk roads (approx.
13 000 km in total);
The toll level is based on a truck’s emission class and

number of axles, as well as the distance travelled on
the toll route;
Toll rates per kilometre vary between EUR 0.141 and

EUR 0.288 (see Table 5);
Payment is possible with an on-board-unit or at

toll-station terminals.
The introduction of this road charging system is a primary reason that over 65 % of trucks in Germany are
now equipped with the most advanced emission control
systems. In addition, annual revenue from toll fees is
more than EUR 4bn, facilitating improvement of transport infrastructure.
[8]

http://www.toll-collect.de

Sustainable Logistics

Table 4: The European framework for toll and user charges for heavy goods vehicles *)
Charging for use
of infrastructure

Voluntary, not mandatory

May be a distance-based toll or a time-based user charge

Charges must reflect European standards (see EC directive below for more information and details)

A specified amount payable for a vehicle based on the distance travelled on a given infrastructure

Rate per kilometre related to the construction, maintenance and operating costs of the infrastruc

Tolls

ture network concerned, which may also include a return on capital and/or a profit margin
No maximum yearly rate

A specified payment amount that permits driving for a given period

Yearly maximum rate: EUR 1 329 for modern vehicles and EUR 2 233 for vehicles meeting EURO 0


User charges

Limitation
of toll variation
External-cost
charge

standard
Monthly maximum: no more than 10 % of the annual rate

Weekly maximum: no more than 5 % of the annual rate

Daily maximum: no more than 2 % of the annual rate

Prevents infrastructure charges from being more than 100 % above the same charge for equivalent

vehicles meeting the strictest EURO emission standards
Voluntary, not mandatory

Traffic-based air pollution can be charged up to EUR 0.16 per km (depending on the EURO class —

not applicable to vehicles which comply with the most stringent EURO emission standards)
Traffic-based noise pollution can be charged up to EUR 0.02 per km (depending on time of day)


*) Information taken from Directive 1999/362/EC of the European Parliament and of the Council amended by Directive 2011/76/EU
of the European Parliament and of the Council of 27 September 2011, http://ec.europa.eu/transport/modes/road/road_charging/
charging_hgv_en.htm

Table 5: Toll rates per kilometre in Germany
Category Class
A

S5, EEV class 1, S6

B

S4, S3 with PMK *) 2, 3 or 4

C

S3 without PMK,
S2 with PMK 1, 2, 3 or 4

D

S2 without PMK, S1 and vehicles not assigned to an emission class

Axles

Euro

up to 3 axles

0.141

4 axles or more

0.155

up to 3 axles

0.169

4 axles or more

0.183

up to 3 axles

0.190

4 axles or more

0.204

up to 3 axles

0.274

4 axles or more

0.288

*) PMK – particulate reduction classes are retrofitting standards to reduce particulate emissions.
S1…S6 refer to emission classes; EEV = Enhanced Environmentally Friendly Vehicle;
more information: https://www.toll-collect.de/en/toll_collect/rund_um_die_maut/maut_tarife/maut_tarife_neu.html
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Here’s how the satellite-based truck toll system works. ©Toll Collect GmbH, Berlin
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FACT SHEET 3.4
Working hours and driving times
Category

Legislative measures

Approach

Restrict working hours and driving times by law

Benefits

Enhance social well-being and job satisfaction in logistics and road transport safety

Why restricting work hours and driving time?
Working time has a significant impact on social well-being and job satisfaction. A reasonable limit to daily work
time and regular working hours can increase the attractiveness of employment in the transport and logistics
sector. Transport safety also improves, as well-rested
drivers are more attentive at work.

Concept

drivers. For instance, breaks should be permitted when
the vehicle is stationary for loading and unloading, but
the driver may not be obliged to load or unload during
that time. Rest periods should predominantly take place
near the headquarters, so that the driver can be with
family during that time. The government must ensure
carrier and freight forwarder compliance is carefully
monitored.

Best practice

The transport and logistics industry operates under great
time pressure because clients depend on the timely shipment of goods. Normal working time regulations are not
practical for drivers. For instance, freight deliveries must
often meet inter-modal transfer deadlines, such as the
latest acceptance times at seaports.
Specific legislation is required with special, clear guidelines on the permissible working hours and times for

The rules for transport driving time and rest periods in
the EU have been the same for all member states since
2006. To make roads safer, the rules include particular
limitations for daily and weekly driving time, mandated
break-time, and compulsory daily and weekly rest periods. Since the regulations apply equally to all carriers in
the EU, they do not affect competition between transport companies.

Table 6: Key indicators of European regulations on working hours and driving times in road transport
Indicator

Restriction

Maximum daily driving time

9 hours (two 10 hour days per week permitted)

Maximum weekly driving time

56 hours (max 90 hours in two successive weeks)

Compulsory break

45 minutes after 4 ½ hours of driving

Daily rest period (1 driver per truck)

11 hours every 24 hours (9 hours permitted three times per week)

Daily rest period (2 drivers per truck)

9 hours every 30 hours

Weekly rest period

45 hours after 6 days of driving

15

An Introduction to the Concept and Case Studies from Germany

Table 6 shows an extract from the framework on working
hours, driving times, breaks and rest periods according
to Regulation (EC) No 561/2006 (a harmonisation of certain social legislation relating to road transport) which
applies in all EU member states.
Since the introduction of the driving time and rest
period regulation, the number of road transport accidents has decreased. According to a large study in Germany in 2012, drivers are also more satisfied with their
working conditions. [9]
The BAG (Federal Office for Goods Transport (BAG))
supervises the compliance with social regulations in
road freight transport through on-side road checks, significantly contributing to transport safety in Germany.
Besides controlling driving and resting periods of truck
drivers and overall vehicle safety, the BAG monitors the
correct use of the control units and controls truck tolls.
The office is headquartered in Cologne and maintains 11
sub-offices with a total of 1 700 staff members.

[9]

ZF Friedrichshafen (2012): Zukunftsstudie Fernfahrer, Stuttgart.

BAG staff controlls driving and resting periods of truck drivers.
©BAG, 2010, 2013

3.2 Transport infrastructure
The provision of efficient transport infrastructure is one
of the most important public tasks, and is connected
with very high costs, particularly for land-based transport (road, rail and waterways). While a well-developed
transportation network is a prerequisite for logistics,
the sector also depends on the efficiency of connection
nodes and terminals where transshipment takes place
and value-added logistics services like picking, packing,
and processing are offered.
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FACT SHEET 3.5 Combined Transport
Category

Transport infrastructure

Approach

Combined intermodal transport by road, rail and waterways

Benefits

Increased transport efficiency

Why is Combined Transport needed?
Combined Transport involves intermodal cargo transport using standardised loading containers. The main
journey is taken by rail or ship, with trucks covering the
shorter distances near the terminals. These terminals are
similar to Freight Centres in that the mode of transport
is changed; however, value-added logistic services are not
provided. By utilising more efficient transport modes,
combined transport reduces both the transport costs and
emissions per tonne-kilometre by pooling long-range
transport demand. Rail and water transport use significantly less fuel and resources; rail transport is equal to
only 20 to 25 % of the emissions from trucks, while water
transport reduces CO2 emissions by about 20 % compared
to road transport. However, train freight transport noise
on inner-city connections is a negative environmental
factor. When using ISO containers, intermodal transport
is also compatible with international container shipping.

German government spends up to EUR 60 million annually, supporting the construction of more than 20 terminals to date.
The following image compares combined transport
with trucking in terms of time, costs and CO2-emissions.
In the studied example using combined transport cut
costs by nearly 25 %, and greenhouse gas emissions were
reduced by up to 70 %. Since containers are usually stored
in the port for several days before being loaded onto a
container ship, the slightly longer duration of combined
transport is less of a factor.
The advantages of Combined Transport are not automatically realised; they depend on the utilisation rate of
trains: the more shippers and freight forwarders that use
intermodal transport, the lower the cost and emissions
are per container. In this regard, the Europe-wide bundling and optimisation of cargo transport supports the

Concept
Combined Transport requires suitable infrastructure.
This includes terminals for transshipment between road,
rail and ship, and transport infrastructure suitable for
the main segment by rail or ship. The location of the terminals determinates the economic feasibility; i.e. there
must be a sufficient demand in each terminal’s region.
The terminal itself needs appropriate space, and must
be equipped to handle containers. Container bridges are
expensive, but more cost-effective mobile solutions are
available, such as a reach stacker. In Germany, freight
forwarders are able to receive a public grant of up to
85 % toward construction costs of a container terminal,
provided the container terminal is open to all interested
customers, and no preferential treatment is given to
any train operators or road transport companies. The

Unloading container from road truck to rail.
©Kombiverkehr GmbH & Co. KG, Terminal Hamburg-Billwerder, 2005
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flow through specific geographic corridors to contribute
to cost efficiency. [10]

[10]

Example quoted from: Wuppertal-Institut (2013): From Scenarios to Action – Facilitating a Low Carbon Pathway for Wuxi.
Needs – Possible Solutions – Measures, p. 37

Best practice (I)
neska intermodal: The German logistics company
neska intermodal developed a multimodal approach to
operate the transport of coke between Germany and
Poland. A combined transport solution moves 75 000
tonnes of coke per year. Since coke is very sensitive to
moisture, and transshipment of coke causes a lot of dust,
the company had to find an alternative to conventional
transshipment methods. The solution was a multimodal
approach. To start, coke is loaded in 30 ft open-top containers and transported by rail from Poland to Duisburg,
Germany. Only the last section — a maximum of 100
km — is operated by truck (using local companies and
drivers), where the load remains in the container. This
has shifted 66 000 annual truck trips over a distance of
900 kilometres between the production plant in Poland

Shipment of container.
©neska intermodal

Black BoxX Container handling to rail.

Container ship.

©ThyssenKrupp Metallurgical Products GmbH

©neska intermodal
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and the processing plant in Duisburg from road to rail.
The shift of 5.6 million vehicle-kilometres to combined
transport equals a CO2 saving of 4 500 tonnes. [11]

Best practice (II)
CarGo Tram Dresden – Combined truck/tram transport: The idea of building a “transparent factory” for
Volkswagen automobile production in Dresden arose
in 1997; however, due to its location in the city centre,
[11]

FLAVIA/Allianz pro Schiene (2011): Die Bahn bringt’s, pp. 12–13.

the supply of parts for car production was an issue of
concern. The route from the logistics centre at the city
fringe to the factory runs straight through the inner
city of Dresden, and the use of trucks would have caused
an increase of traffic in the city. To solve this dilemma,
parts arriving by truck at the logistics centre are loaded
on dedicated cargo trams and transported to the factory.
The project is implemented by the Dresdner Verkehrsbetriebe AG (DVB AG, Dresden Public Transport Co.) and
the Volkswagen Automobil-Manufaktur Dresden GmbH
(VW Car-Manufacture Dresden Ltd.) Video: http://www.
eltis.org/index.php?ID1=7&id=61&video_id=116

Map of the CarGo Tram route: from the cargo center to the manufactury.
©Dresdner Verkehrsbetriebe AG, Dresden

An operating CarGo Tram. ©Dresdner Verkehrsbetriebe AG, Dresden, 2011
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Best practice (III)
Neuss and Düsseldorf harbours: [12] The harbours of
Neuss and Düsseldorf, both located in the Düsseldorf
region, merged in 2003 (ND-harbours) and represent a
successful example of how three modes — rail, barges and
trucks — can be combined in the freight transport sector.
This tri-modality has made these harbours a key hub in
the Rhine-Ruhr region. The terminals stretch over 500
hectares and have an annual handling capacity of 15.8
million tonnes (in 2011), of which 10 million tonnes are
off-loaded on the waterway. With regular transportation frequency of seven barges and around 40 trains per
week, the harbours are well connected to the seaports of
Rotterdam, Antwerp, Hamburg and European destinations beyond. The tri-modality approach optimises the
use and interconnection of all three modes, and aims to
reduce road freight transport by shifting as much load as
possible to water and rail transport. As a result the transshipment of different kinds of goods in various forms,
such as bulk, piece, containers, liquid or heavy goods,
and pre or post-carriage by either rail or truck is possible.
Through the synchro-modal organisation of hinterland
transport, the optimal transport mode is chosen for
each trip and can be altered at short notice in the case
of unforeseeable problems (e.g. road construction). Over
the last few years, the connections and the rail and water
handling capacity of ND-harbours increased by 16–17 %
(from 2011 to 2012).

ND-Harbours: Container craine.
©Neuss-Düsseldorfer Häfen GmbH & Co. KG

ND-Harbours: Trimodality.
[12]

http://www.nd-haefen.de/content/presse/presse_fotoarchiv.
html

©Neuss-Düsseldorfer Häfen GmbH & Co. KG

Aerial Photo of the ND-harbours.
©Neuss-Düsseldorfer Häfen GmbH & Co. KG
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3.3 Subsidies and funding
Some investments are environmentally beneficial, but
not profitable for the involved companies — at least not
immediately. From a short-term economic or managerial
perspective, these investments are not worth it. This can
damage the environment, in addition to the innovative
capacity of the economy. One solution is to offer public
subsidies and co-funding. In Germany, such programs
have supported many innovations in the field of sustainable logistics in recent years. In many cases the programs
become self-financing, where state support is no longer
required.

FACT SHEET 3.6 Modernisation
of vehicle fleet using investment grants
Category

Incentives

Approach

Public funding for modern and environmentally efficient technology

Benefits

Modernisation vehicle fleets

How to finance sustainable fleets?
For many road transport companies a large part of their
investment is in their fleet. The total annual costs for
new or used trucks are many times higher than the
annual salary of a driver. Advanced equipment is not
required by law, and is only bought when it creates added
economic value, or if it is possible to obtain through
co-funding. Such funding may be worthwhile to the
state in several ways: first, it supports environmental
policy goals; second it reduces reliance on fuel imports;
and third, the advanced technology provides long-term
cost savings for companies, leading to increased competitiveness of the national economy.

Concept
Public Funding encourages the purchase of low-emission
trucks or modern logistics equipment like particulate
reduction systems. Combined transport requires suitable

infrastructure and careful planning of transport services. Companies often need incentive to switch their
fleet to modern trucks, as this comes with high initial
cost. Public funding for the cost of environmentally
friendly technologies can significantly encourage companies to invest in such features. However, it is a prerequisite for a meaningful funding policy that CO2 emission
and other environmental standards exist and are
enforced; an appropriate legal framework must always
accompany public funding.

Best practice (I)
Through the De Minimis [13] program, Germany has
encouraged road transport businesses to increase safety
and protect the environment since 2009. The federal

[13]

http://europa.eu/legislation_summaries/competition/
state_aid/l26121_en.htm
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government spends roughly EUR 300 million annually
on this program. Funding is available for vehicle-related
improvements, such as the installation of particulate
matter reduction systems, for human resources, such as
drivers´ training, and for efficiency-enhancements, such
as telematics systems. 90 % of a project’s overall cost is
eligible, with each individual action able to receive up
to EUR 2 500. Funding is limited to EUR 25 500 for each
enterprise.

Best practice (II)
KfW Subsidy Programme 426 – Procurement of energy
efficient heavy-duty trucks (weight over 12 tonnes): In
September 2007 the procurement of low-emission heavy
commercial vehicles was promoted by the ERP Environmental Protection and Energy Saving Programme, along
with the following grants toward the purchase of a vehicle for commercial use.

Table 7:
KfW grants for commercial truck purchase
Grants (EUR)
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Beneficiary

6 050

micro-enterprise

6 050

small-scale enterprise

4 950

medium-scale companies

3 850

large-scale companies
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3.4 International agreements and foreign trade
Many regulations in the field of environmental protection and management are based on international
agreements. These agreements require signatory states to
abide by and enforce certain environmental standards.

FACT SHEET 3.7
International agreements and foreign trade
Category

Commitment

Approach

Application of international laws and rules

Benefits

Emission reduction and energy conservation

Why are international standards important?

Legal framework

The importance of international trade and cross-border
logistics requires international regulations in the areas
of transport law, liability and insurance. Most rules
are enforced through the multilateral cooperation of
states or by supranational organisations like the United
Nations and its transport related agencies, the FIATA
(International Federation of Freight Forwarders Associations) or the IRU (International Road Transport Union).

The Eco-Management and Audit Scheme (EMAS) is
one of the key standards in the field of environmental
management at the EU level. It contains the essential
elements of the ISO 14001 standard on Environmental
Management and can be directly applied to logistics
companies. Other ISO standards, such as ISO 14064
“Greenhouse Gases” (2006) and ISO 14067 “Carbon Footprint of Products” (2013), are of central importance to the
management of sustainability.
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4 FACT SHEETS PART 2
Tools for Companies – Sustainable Logistics in Action
A variety of tools exist for logistics companies to increase
the sustainability of their operations (depending on
size, or country of operation). Measures to be discussed
include:
4.1

Fleet management

4.2

Warehousing and handling

4.3

Supply chain management

4.4

Facility management

Not all measures are ideal for every company, nor do
they have to be implemented immediately. Appropriate
measures should be taken based on a company’s individual experience with Sustainable Logistics and their
financial situation.

4.1 Fleet management

Box 7: Fleet management
The reduction of the environmental impact of the vehicle is currently the most effective measure to increase
sustainability in logistics. In the field of vehicle technology, various measures are already existing, which
both modernise the fleet and create an ecological value
through cost savings. Implementing energy-efficient
vehicle technology reduces fuel consumption and thus
CO2 emissions, which creates economic and ecological
benefits. Driving habits can also lead to significant
reductions.
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FACT SHEET 4.1 Optimising tires,
low-friction oils and low-rolling-resistance tires
Category

Fleet management

Approach

Reduce fuel consumption through tire pressure monitoring systems, low-friction oil and
low-rolling-resistance tires

Benefits

Reduced emissions and fuel costs; simple implementation

Tire Pressure Monitoring System

Low-friction oils and low-rolling-resistance

A tire pressure monitoring system (TPMS) is an effective tool for reducing fuel consumption. The goal is to
lower the rolling resistance by maintaining optimal tire
pressure. A pressure sensor is mounted to the rim of the
wheel and sends the current pressure to a display in the
cockpit. A warning signal notifies the driver if tire pressure falls below the required minimum. Using a TPMS
can reduce fuel consumption by up to 12 %, [14] especially
for city driving at lower speeds. Optimising pressure
with TPMS also subjects tires to less wear, extending
their life. The combined financial savings of a TPMS
system can be even greater than switching light commercial vehicles to a hybrid drive.

tires

[14]

Similar vehicle efficiency solutions are the usage of
I) low-friction oils and II) low-rolling-resistance tires:

Umweltbundesamt (2010): CO2-Emissionsminderung im
Verkehr in Deutschland, Dessau, p. 52

I)

Using fully synthetic low-friction oil reduces
engine resistance, as this oil is distributed more
evenly than traditional oils. Fuel consumption
can be reduced by up to 2.5 %. More frequent oil
changes can also lead to CO2 savings of up to 3 %. [15]

II)

Low-rolling-resistance tires are made of a special
rubber compound that reduces road friction and
in addition to fuel savings of up to 3 %, they offer a
longer service life than conventional tires.

[15]

UBA (Ed.): CO2-Emissionsminderung im Verkehr in
Deutschland, Dessau 2010, p. 51

Box 8: Average costs and saving potentials

Table 8: Average costs and saving potentials *)
Solution

Costs (EUR) Fuel Savings CO2 Reduction Cost Savings **)

tire pressure monitoring system (TPMS)

1 000

3.0 %

4 085 kg

EUR 1 288

low-friction oil (annual cost per vehicle)

400

2.5 %

3 404 kg

EUR 764

low-rolling-resistance tires (cost per set of tires)

500

3.0 %

4 085 kg

EUR 1 141

*)

Wittenbrink, P. (2011): Transportkostenmanagement im Straßengüterverkehr, Wiesbaden, p. 176

**) Based on a diesel cost of EUR 1.00 per litre
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Best practice (I)
Kraftverkehr Emsland (category small and medium-sized business in Germany) did a test run with
seven 40-ton trucks and eight 12-ton trucks before
implementing a TPMS for their whole fleet. The results
showed that using a TPMS could save 31.4 tonnes of CO2e
emissions per truck each year. On average an estimated
128.9 tonnes of CO2 emissions could be saved over the

expected useful life of a truck. Following the positive test
run results, Kraftverkehr Emsland installed a tire pressure measuring station for the entire fleet. Employees
are also encouraged by Kraftverkehr Emsland to use the
measuring station to reduce the emissions of the private
cars they drive to and from work. [16]

[16]

VTL: Nachhaltigkeitsbericht, Fulda 2012, pp. 40

Measuring station for the tire pressure monitoring system (TPMS). ©VTL Vernetzte-Transport-Logistik GmbH

Best practice (II)
Michelin offers a low-rolling-resistance tire called
the “Michelin Energy Saver”, which can reduce fuel
consumption by up to two litres per 100 kilometres.
Remoulding the tires once after 200 000 km and regrooving them twice after each additional 150 000 km can
extend service lifetime up to 400 000 km — significantly
longer than a conventional tire’s lifetime. [17]

Low-rolling-resistence tire from
Michelin: Energy Saver+.
©Michelin Reifenwerke AG & Co. KGaA, Karlsruhe
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Wittenbrink, P. (2011): Transportkostenmanagement im
Straßengüterverkehr, Wiesbaden, p. 97
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FACT SHEET 4.2
Driving education – eco-driving
Category

Fleet management

Approach

Reduce fuel consumption through driver training

Benefits

Reduced emissions and fuel costs; simple implementation

The concept of eco-driving

Best practice (I)

Eco-driving leads to a significant reduction of fuel consumption. Complying with a maximum highway speed
of 80 kilometres per hour can save about 10 % of fuel. [18]
In addition, accident risk can be minimised and possible damages avoided. To ensure that drivers are up to
date in their training, and to avoid bad driving habits,
regular driver education on at least an annual basis is
recommended.

Fritz group started driving education in 2008, offering
intensive learning programs that contain both theory
and practice, with a major focus on the latter. Each driver’s style is analysed to optimise their individual driving
techniques. The driving education program has led to
average savings of 2.2 litres of fuel per 100 kilometres — a
6 % reduction. [19]

[18]

See IBU (2012): Ansätze zum Umweltschutz, http://bubw.
de/?timme=&lvl=8202, last retrieved: 25.10.2013

[19]

http://www.fritz-gruppe.de, 25.10.2013

Box 9: The average costs and potential savings per year and vehicle

Table 9: Average costs and saving potentials per year and vehicle *)
Solution
driving education
(costs per year)

Costs
EUR 500

Fuel Savings CO2 Reduction Cost Savings **)
5%

6 808 kg

EUR 1 910

*)	Wittenbrink, P. (2011): Transportkostenmanagement im Straßengüterverkehr,
Wiesbaden, p. 17
**) Based on a diesel cost of EUR 1.00 per litre (excl. VAT)
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is available in several languages in Europe, Brazil, South
Africa, Middle East and other parts of the world. [21]

[21]

Daimler (2013): FleetBoard; http://www.daimler.com/technologie-und-innovation/mobilitaets-konzepte/fleetboard, last
retrieved: 11.11.2013

Results of driving education: decrease in average fuel
consumption.
©Fritz Gruppe, Heilbronn, 2013

Best practice (II)
A telematics tool that automatically monitors driving
behaviour can support driving education. FleetBoard [20]
is one of several telematics providers offering tools that
can be combined in various ways. One module is a vehicle management tool that evaluates driving behaviour
by collecting data on speed, braking behaviour, as well as
idle and average fuel consumption, providing a performance analysis. It also includes trip records that provide
detailed information on moving and idle times, position,
fuel consumption and average speed per trip. FleetBoard
FleetBoard: functionality telematics.
©Daimler FleetBoard GmbH, Stuttgart, 2013

[20]

http://www.fleetboard.info/uploads/media/Press_Information_TransportpreisNachhaltigkeit_2014.pdf

Driver working with DispoPilot mobile.

Driver working with FleetBoard.

©Daimler FleetBoard GmbH, Stuttgart, 2013

©Daimler FleetBoard GmbH, Stuttgart, 2013

28

Sustainable Logistics

FACT SHEET 4.3 Alternative fuels
Category

Fleet management

Solution(s)

Replace conventional fuels with alternative fuels

Benefits

Conservation of finite raw materials; short- to medium-term implementation

Concept
Crude oil is a finite raw material, and costs are only
expected to rise. Diesel fuel prices will increase accordingly, putting a heavy cost burden on logistics. Therefore
it is important to look for alternatives.

Biodiesel
Manufacturers already offer vehicles that run on biodiesel. Using biodiesel reduces emissions, but it is not
emission free. Biodiesel is a blend of diesel fuel and vegetable oil, which is made of edible plants, such as rapeseed
or sunflower seed. Thus, the production of biodiesel can

compete with food production. Emission reductions
depend on the type of biodiesel production. If existing
farmland is used to grow the plants for vegetable oil,
CO2e emissions could decrease by one third. However, if
biodiesel is produced through the destruction of rain forests to create additional cropland, CO2e emissions could
increase by 150 % compared to today’s conventional
diesel emissions. [22]

[22]

Fritsche, U. (2010): Sustainability Standards for internationally
traded Biomass - the “iLUC Factor” as a Means to Hedge Risks
of GHG Emissions from Indirect Land Use Change, Darmstadt,
p. A-15.

Biodiesel Delivery Truck.

UK Biodiesel Delivery Truck.

©HAVI Logistics, Germany, 2008

©McDonald´s Europe, London, 2009
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Box 10:
Autogas pollutant reduction potential

Table 10: Saving potential of environmental
pollutants by using autogas
Environmental pollutant

McDonald´s Recycling Truck.

Reduction potential

particulate matter (PM)

58.0 %

carbon dioxide (CO2)

10.0 %

nitrogen oxides (NOX)

6.6 %

Source: VTL (2012): Nachhaltigkeitsbericht, Fulda, p. 39

©HAVI Logistics, Germany, 2008

Autogas

Best practice (I)

Another alternative is autogas, where diesel fuel is
mixed with gas — either liquefied petroleum gas (LPG)
or compressed natural gas (CNG). Saving potentials are
greatest for long-haul routes. An autogas vehicle conversion requires an investment of about EUR 6 000 per
vehicle. To avoid dependence on public filling stations,
which can be rare depending on the company’s location,
an on-site company filling station is recommended. The
installation costs of such a station start at approximately
EUR 10 000. [23]

McDonald’s is one of the main customers of the Havi
group, a logistics company. SDL, a Havi group member,
uses biodiesel made of waste vegetable oil from McDonald’s restaurants. As soon as the frying oil is no longer fit
for use, it enters the recycling process and is transformed
into biodiesel. SDL vehicles use this fuel to then deliver
fresh vegetable oil to McDonald’s restaurants; this cycle
is repeated. [24]

Best practice (II)
In 2011, Hamacher Logistik shifted some of its fleet to a
bivalent fuel technique, that combines two fuel types. A
pump carries conventional diesel into the engine, while
an evaporator simultaneously sprays liquid gasoline into
it. The mix is approximately two-thirds diesel and onethird gasoline.

[23]

Progas (2013): Die Betriebstankstelle, p. 6; http://www.progas.
de/uploads/tx_rmbmdownload/Betriebstankstellen_0211_02.
pdf, last retrieved: 11.11.2013
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[24]

Green Logistics erreicht Chefetagen,
in: Deutsche Verkehrszeitung vom 07.06.2011.
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FACT SHEET 4.4 Alternative drives
Category

Fleet management

Solution(s)

Reduce fossil fuel consumption by using alternative drives

Benefits

Reduced emissions and conservation of finite raw materials; long-term implementation

Concept
In the long-term, alternative driving technologies will
become increasingly utilised, due to both the limitation
of fossil fuels and increasing rules and regulations over
greenhouse gas emissions and other pollutants. Current
research focuses on development and testing of so-called
zero-emission vehicles powered by electric motors. These
vehicles store energy either in a battery or a fuel cell.
Other alternative drives are hydrogen-powered engines
or natural gas engines. [25]

emissions. To date, fuel cells can only be used in combination with conventional drives, as the heavy fuel cell
equipment only allows short driving distances (about 250
kilometres per charge).

Fuel cell
A fuel cell transforms hydrogen and oxygen into electrical energy, by joining them in a chemical reaction.
The electricity powers an electric motor, producing zero
Fuel cell forklift using the hydrogen filling station.
[25]

Stan, C. (2008): Alternative Antriebe für Automobile, 2nd Ed.,
Wiesbaden, p. 8.

©STILL GmbH, Hamburg, 2013

Zero-emission drive with fuel cell technology.

Zero-emission drive with fuel cell technology.

©STILL GmbH, Hamburg, 2013

©STILL GmbH, Hamburg, 2013
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Hybrid
A hybrid drive combines the advantages of two driving
technologies: an electric engine is used for starting and
for driving at low speed, while a conventional combustion engine is used for higher speeds. [26] Due to the large
proportion of higher speeds in long-haul commercial
traffic, the usage of hybrids has been met with scepticism. For smaller delivery trucks that often start and
stop, a hybrid drive can be a great alternative. [27]

[26]

Wallentowitz, H.; Freialdenhoven, A. (2011): Strategien zur
Elektrifizierung des Antriebsstranges, Berlin, p. 58 f.

[27]

Hoffmann, P. (2010): Hybridfahrzeuge, Wien, p. 341

Atego BlueTec Hybrid by Mercedes-Benz – perfect for urban or
regional short-radius distribution. ©Daimler AG, 2010

Box 11: Costs and potential savings per vehicle and year

Table 11: Average costs and saving potentials per year and vehicle
Solution
hybrid drive for small delivery vehicles

Costs

Fuel Savings

CO2 Reduction

EUR 30 000

15 %

12 569 kg

Source: Wittenbrink, P. (2011): Transportkostenmanagement im Straßengüterverkehr,
Wiesbaden, p. 176

Best practice (I)
Even though fuel cells are not yet practical for large
trucks, there are other operational areas in the logistics
sector where they might be beneficial. The forklift manufacturer Still offers warehouse forklifts with fuel cells.
Besides the advantage of a zero-emission drive, it is no
longer necessary to charge and store substitute batteries.
If the energy is used up, the forklift simply has to refill at
a hydrogen station for five to ten minutes.

ion batteries with a 2 kWh capacity supply a 44 kW
electric motor, which supplies the initial acceleration.
Above walking speed a 4-cylinder in-line engine with a
maximum output of 160 kW takes over. Compared to a
conventional drive, the Atego BlueTec Hybrid can reduce
10 to 15 % of CO2 emissions. [28]

Best practice (II)
The Atego BlueTec Hybrid by Mercedes-Benz is an example of how a conventional and an electric engine can be
combined in light-duty vehicles up to 12 tonnes. Lithium
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[28]

Hoffmann, P. (2010): Hybridfahrzeuge, Wien, pp. 373
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4.2 Warehousing and handling
The following methods and techniques can improve the
way products are handled and packaged in the warehouse to positively impact the efficiency of transport and
the corresponding effects on the environment.

FACT SHEET 4.5 Changing product design
and optimising packaging
Category

Warehousing and handling

Approach

Adjust product design and reduce packaging volume

Benefits

Reduced emissions, cost and warehousing space

Concept
Oversized packaging used to be a popular marketing
tool, especially in the food industry. However, this
creates additional costs for energy, transportation and
warehousing, as voluminous packaging takes up more
space than slim packaging. Optimally utilising truck or
container storage space can lead to a reduction in the
number of truck trips or containers required. Costs can
be saved and the environmental impact per tonne-kilometre is reduced. The same principle applies to the furniture industry. Especially for high-end manufacturers,
furniture is made-to-order and pre-assembled, which
leads to a higher volume in transportation. Transporting
the products as components and assembling them at the
destination uses space more efficiently.
Changing product design or packaging needs to be
planned on a long-term basis. Depending on the extent
of the changes, the production process will also be influenced and might require different tools or machinery.
Therefore this decision should be made before the production process even starts, otherwise it could lead to
increased production costs. All affected parties in the
supply chain, e.g. freight forwarders and carriers, should
be included in the planning processes. In order to make a
decision it is recommended to take all costs into account,

as the reduction in costs for logistics could outweigh the
increased cost of production.

Best practice (I) [29]
IKEA offers a lot of products that have a low value density, which means that the value of goods for the number
of units sold is low. Usually these products have a high
share in transport costs compared to overall costs.
Therefore it is important to reduce the costs for logistics
(transportation, handling and warehousing). These products take up a lot of warehousing space, as they have a
high volume due to their packaging.
One example of such a product is a tea candle called
“Glimma”. Originally, 100 tea candles were randomly
packed in a bag, weighing in at 1.4 kg. IKEA’s goal was
to reduce the packaging volume as much as possible to
increase the utilised transport capacity, not only for
environmental stewardship, but also to save costs. Modifying the tea candles’ shape and changing the packaging
from a randomly filled bag to a box with systematically
stacked items, increased the capacity per pallet by 30 %.

[29]

http://www.bestlog.org (10/2011).

33

An Introduction to the Concept and Case Studies from Germany

Box 12: IKEA tea candles and sustainable logistics

Table 12: IKEA tea candles, before and after packaging optimisation
Original packaging

Optimised packaging

randomly filled bag with 100 tea candles

box with systematically stacked tea candles, 20 items per layer

250 units of sales/pallet

360 units of sales/pallet

60 000 pallets transported

42 000 pallets transported

Source: http://www.bestlog.org (10/2011)

Table 12 compares the details of both packaging options.

Best practice (II)
Deutsche Post DHL is the first logistics company to offer
the option of 100 % CO2-neutral shipping. GoGreen products are part of a company-wide climate protection programme GoGreen. [30] Deutsche Post DHL is committed
to improving the carbon efficiency of its own operations
and those of its transportation subcontractors by 30 % by
the year 2020, compared to 2007 levels. To offset the CO2
emissions generated by their operations, DHL is investing in climate protection projects that are certified in
accordance with recognised international standards.

[30]

http://www.dp-dhl.com/environment

GoGreen Carbon reduction scenario.
GoGreen Transporter. ©Deutsche Post DHL
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4.3 Supply chain management
The link between supply chain management and Sustainable Logistics is quite promising. Both concepts focus
on the holistic design of value-added systems through
combining various individual measures in one complete
system. The aim here is to increase the level of compatibility between supply chains and logistic planning.
Co-operation in this sense may relate to the joint measurement of environmental effects, by calculating the
carbon footprint of the product, for example.

FACT SHEET 4.6
Carbon footprinting (PCF and CCF)
Category

Supply chain

Approach

Establish a corporate or product based carbon footprint

Benefits

Provides indicators of emission reduction success; easy to implement

Concept 1: Corporate Carbon Footprinting (CCF)
A key element in measuring and evaluating Sustainable
Logistics is carbon footprinting. There are two main
globally recognised frameworks for corporate carbon
footprinting: the greenhouse gas protocol (GHG) and the
ISO 14064-1:2006. Many significant similarities exist;
one is the allocation of emissions to specific, increasing
scopes:
Scope 1: direct emissions resulting from the organisation’s business operations that can be influenced
by the organisation itself
Scope 2: indirect emissions resulting from energy
production (power and heat supply) that does not
take place within the organisation and cannot be
influenced directly
Scope 3: (optional) all indirect emissions, including those resulting from workers’ commute and

business travel, transports conducted by subcontractors and waste. [31]
The higher scope, the more difficult it is to account the
emissions completely and correctly. In addition, third
party validation becomes more difficult.
In order to account for the emissions, it is necessary
to identify all sources of greenhouse gas emissions
throughout the organisation and beyond. All greenhouse
gases (measured in metric tonnes), which are defined
under the Kyoto protocol, can be transformed into CO2
equivalents (CO2e). The indicator for this transformation
is the gases’ global warming potential (GWP).

[31]

Kahl, K. Lohre, D. (2009): Grüne Logistik muss vergleichbarer
werden, in: Spedition & Logistik, 38/2009, pp. 17
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Figure 6: Scopes of Carbon Footprinting. Source: WBCSD/WRI (2004): Greenhouse Gas Protocol, p. 26

Best practice
Since 2010, the Fritz group has annually produced a corporate carbon
footprint. The 2012 footprint results
are presented in Figure 6. Scope 1
includes all emissions produced from
the diesel consumption of their own
fleet. Scope 2 includes heating oil,
electric power and natural gas. Scope
3 includes business travel of the
employees and emissions from the
diesel fuel consumption of the top 15
subcontractors.

diesel fuel consumption on fleet

heating oil

36%

natural gas

50%

power

1%

9%

business travel

3%
1%

top 15 subcontractors

Figure 7: Corporate Carbon Footprint of the Fritz group.
Source: Based on data from Fritz (2012): Umweltbericht 2012, p. 17
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Concept 2: Product Carbon Footprinting (PCF)
Product Carbon Footprinting is similar to Corporate
Carbon Footprinting, except that the complete life cycle
of an individual product is considered, from “cradle-tograve”. A PCF can be developed for a material product or
for a service, such as transport and logistics. Recently the
requirements of the consumer industry with regard to
PCFs of transport services have been increasing. Those
organisations, again, need PCF to incorporate it in their
own products’ footprints.

Figure 8: The Product Carbon Footprint of Milk. Source: Taken from TESCO (2012): Product Carbon Footprint Summary, p. 4

Developing a logistics PCF can be challenging. Logistics
services are diverse and can differ from one provider
to another. This complicates an otherwise standardised, comparable approach. [32] Post haulage can cause
particular problems, as there is usually more than one
party involved in the service performance (incoming
forwarder, haulier), making the data collection process
more difficult. [33]

[32]

Since 2013, a new European standard was introduced (prEN
16258:2012), which focuses on the transport carbon footprint.
Even though it only contains emission factors for Europe, the
general approach could be useful for other countries.

[33]

Lohre, D.; Herschlein, S. (2010): Grüne Logistik. Studie zu
Begriffsverständnis, Bedeutung und Verbreitung “Grüner Logistik” in der Speditions- und Logistikbranche, Bonn, pp. 40

Best practice
VTL, a general cargo co-operation, published its first
PCF as a CO2 table for general cargo in 2011. The table
has a similar structure to a tariff, containing the shipment weight and the distance. All values in the table
represent the emissions of general cargo, which have a
certain weight and travel a certain distance within the
VTL system. Every partner organisation got its own tool
to calculate individual emissions, based on the average
values of VTL. In this way pre and post haulage can be
individualised. [34]

[34]

http://www.vtl.de, 25.10.2013
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Box 13: VTL‘s CO2 shipment tables
The standard shipment table comprises average values for the VTL CargoFamily, broken down according to distance and weight,
thus enabling the identification of CO2 emissions.

Weight

Distance

50

600

700

800

100 13.8 14.5 16.8 19.7 22.7 25.6

28.6

31.5

34.4

37.4

40.3

45.5

52.9

63.9

200 14.6 15.7 19.1 23.6 28.2 32.7

37.2

41.7

46.3

50.8

55.3

63.2

74.5

91.5 114.1

300 15.4 16.9 21.5

39.8

45.9

52.0

58.1

64.2

70.3

81.0

96.2 119.1 149.6

400 16.2 18.1 23.9 31.5 39.2 46.9

54.5

62.2

69.9

77.6

85.2

98.7

117.9 146.6 185.0

500

17.0

19.3

26.2

35.5

44.7

54.0

63.2

72.5

81.7

91.0 100.2 116.4 139.5

600

17.8

20.5

28.6

39.4

50.2

61.1

71.9

82.7

93.5 104.4 115.2 134.1 161.2 201.8 255.9

700 18.5 21.6 30.9 43.3 55.7 68.1

80.5

92.9 105.4

800 19.3 22.8 33.3

89.2 103.2

1 000 20.5

100

24.6

200

36.8

300

27.6

400

33.7

500

900

1 000 1 250 1 500 2 000 2 500

174.2 220.5

117.8 130.2 151.9 182.9 229.4 291.4

47.3

61.3

75.2

117.2 131.1 145.1 169.6 204.5 256.9 326.8

53.2

69.5

85.9 102.2 118.6 134.9 151.2

167.6 196.2

237.0 298.3 380.0

Figure 13: CO2 shipment tables
Source: Values based on the Network Carbon Footprint of the LCL system, TÜV-certified according to DIN EN ISO 14064:2006
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Box 14: Step by step towards greater environmental protection TÜV Rheinland recertified CO2
footprint of VTL
VTL takes its
responsibility
to protect the
environment
seriously. This
commitment is
evident in the
recertification
of the NCF of
the general
cargo co-operation to ISO
14064:2006 by
TÜV Rheinland. “We not only record the data of VTL GmbH,
but also the values of the hubs operated by VTL partners
and the proportional values of the VTL depots,” explains
VTL Managing Director Andreas Jäschke. This means that
data flows into the greenhouse gas balance from transport
related activities, transshipment and administration. With
this certification the independent TÜV Rheinland auditors
confirm that VTL has calculated these direct and indirect
emissions correctly. “For us green logistics is no meaningless
slogan used for marketing purposes,” says VTL boss Andreas

Jäschke. “Instead, it refers to transparency and tangible
figures. This enables us to determine that the investment
of our partners in energy-saving lighting, in photovoltaic
equipment and green buildings is already paying off,” states
Jäschke. In the area of partner administration VTL improved
CO2 emissions by 25 % per consignment. In addition, the
emissions for transshipment at the depots also fell by
17 %. However, in the transport field, which accounts for
the largest amount of CO2, considerable room for optimisation remains. The ground has already been prepared for
this. Alongside various other projects, VTL began offering
seminars for truck drivers on the general cargo network this
year. The objective is to raise awareness among drivers with
regard to foresight and economical driving style. Because
braking techniques, gear selection and changing point as
well as correct tyre pressure have a significant influence
on fuel consumption – and thereby on CO2 emissions. “We
aim to make use of this potential,” says Jäschke. In relation
to this, a VTL drivers league is currently being prepared
for the main routes, in order to reward fuel-saving driving.
Source: http://vtl.de/en/tagebuch-gruene-logistik/2013/
stueck-fuer-stueck-zu-noch-mehr-umweltschutz.php

Box 15: Carbon footprinting
consulting services in English
FORLOGIC
http://www.forlogic.de
ClimatePartner
http://www.climatepartner.com
arvato systems
http://www.arvato-systems.de
myclimate
http://www.myclimate.org
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FACT SHEET 4.7
Environmental management systems
Category

Supply chain

Approach

Implement an environmental management system

Benefits

Transparent and systematic approach to find saving and optimisation potentials; relatively easy to implement over time

Concept

PDCA-CYCLE: PLAN, DO, CHECK, ACT

The goal of an environmental management system
(EMS) is to professionalise the management of an organisation by implementing standard procedures both on
a strategic and on an operational level. Implementing
an EMS and following the PDCA-cycle helps to make
logistics sustainable. Starting with an analysis of the
current situation, environmental hazards and potentials
for improvement within the company can be identified.
Setting goals and implementing adequate measures
to accomplish them are important steps towards sustainability. Continuously monitoring and evaluating
environmental performance ensures that the company
can improve on a long-term basis, utilising cost saving
potentials and reducing its environmental footprint.

A globally recognised environmental management
system is defined by the ISO 14001 standard. The EMS
process is based on the PDCA-cycle (Plan, Do, Check,
Act), depicted in Figure 9. The first step is to analyse
the organisation’s current environmental aspects and
impacts for every process and department.

Standardised management systems are common, especially in the areas of quality control and occupational
safety. Implementing a standardised management
system can help when working together with other
organisations. Implementing such a system is generally
not a legal requirement, but a lot of customers require a
certified management system.
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1. Plan
During the planning phase environmental goals are set,
based on the environmental analysis and policy. The
goals should be SMART: Specific, Measurable, Attainable,
Realistic and Timely. Based on these goals, an environmental program is established, which includes the environmental goals and the measures to achieve those goals,
along with the associated responsibilities and deadlines.

2. Do
In this phase plans and programs are implemented. This
includes determining and supplying necessary resources,
both financial and personnel, identifying and responding to training needs, implementing proper documentation processes, etc. An environmental management
representative is also appointed, who ensures that all
ISO 14001 requirements are fulfilled. The representative
reports to the CEO.

Sustainable Logistics

3. Check
The next phase focuses on monitoring and measuring
all the above processes and actions, including internal
audits. Corrective actions and preventative measures
might have to be taken. The EMS has to be evaluated regularly in order to ensure that it remains reliable, appropriate and effective.

environmental
policy

4. Act
plan

act

continuous
improvement

check

Figure 9: PDCA-cycle. see ISO 14001 (2009), p. 11

do

The last step is to take actions, based on the results of
the previous phase. For example, environmental policy,
programs or processes might have to be adjusted. The
results are the basis for starting the cycle again, in order
to achieve continuous improvement.

Box 16:
For further information on EMS
ISO 14000 – Environmental management
http://www.iso.org/iso/home/standards/management-standards/iso14000.htm
Environmental Management Systems –
Your A-Z guide
http://ems.iema.net/home
Generic ISO 14001 EMS Templates
http://www.epd.gov.hk/epd/misc/env_management_sme/e_e/eng/um_main1.htm

Best practise
In 2012 the Steinbeis Innovation Centre for Logistics and
Sustainability in Germany started a qualifying program
for energy efficiency and sustainability in transport
and logistics. The program is based on four basic and 14
advanced modules. Some important components are sessions in the definition of sustainability, environmental
protection, eco-controlling, energy efficiency (i.e. fuel
reduction), innovative rail logistics, reducing truck emission, carbon footprinting, renewable energy in logistics
and city logistics.
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FACT SHEET 4.8 Technical trip
and route optimisation – telematics
Category

Supply chain

Approach

Reduce fuel consumption by optimising trips and routes

Benefits

Reduced emissions and fuel costs; easy to implement

Concept
Efficiency is key to reduce fuel consumption and emissions. Efficiency can be achieved in many ways, by
increasing bundling effects, optimising capacity and
avoiding unnecessary detours. Telematics is a modern
way to support this process. [35] Telematics has two
main purposes. The first is to optimise traffic flow,
both moving and stationary. Adjusting the maximum
speed limit to the current traffic flow can optimise
moving traffic. Supplying parking guidance systems
for trucks along the highway, for example, can optimise

stationary traffic. The second is to increase transport
efficiency and transparency by submitting data to third
party companies that analyse transport and logistics
statistics. A telematics system contains software that
receives, consolidates, analyses and submits data. Each
vehicle needs a mobile terminal, such as a smartphone
or an on-board unit, to receive and submit data. Using
a GPS-system to determine the current location of the
vehicle, RFID tags to submit data on demand or mobile
scanners and printers in combination with a telematics
system. [36]

[36]
[35]

Bretzke, W.; Barkawi, K. (2010): Nachhaltige Logistik, Berlin,
pp. 86

Arens, D. (2008): Die Rolle der Telematik im Transportprozess,
in: Funken, C.; Schulz-Schaeffer, I. (Hrsg.): Digitalisierung der
Arbeitswelt, Wiesbaden 2008, p. 69–91, here pp. 71

Box 17: Average telematics costs and saving potentials per year and vehicle

Table 13: Average costs and saving potentials per year and vehicle
Solution

Costs

usage of telematics

initial costs: EUR 2 000
running costs: EUR 600/year

Fuel Savings

CO2 Reduction

Cost Savings*)

5%

6 808 kg

EUR 1 424

*) Based on a diesel cost of EUR 1.00 per litre
Source: Wittenbrink, P. (2011): Transportkostenmanagement im Straßengüterverkehr, Wiesbaden, p. 176
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TeleMatics: The five components of the service package. ©MAN Truck & Bus AG

Best practice

Award winning TeleMatic Application for Smart Phones
(iF Communication Design Award).
©MAN Truck & Bus AG

TeleMatics submits real-time data via the internet to a
central contact point, which includes information on the
type of vehicle operation, driving patterns, remaining
driving time, upcoming maintenance, etc. This data
is analysed in real time, so any necessary changes (e.g.
routing) can be made by calling the driver or sending
a message through the onboard telematics system. [37]
Forwarding agent Frye Transport-Logistik GmbH has
been using MAN TeleMatics since 1999. From 1999 to
2004, the use of telematics contributed to a reduction of
their fleet’s average fuel consumption from 37 litres per
100 kilometres to 32 litres per 100 kilometres — a 13.5 %
drop. [38]

[37]

http://www.mantruckandbus.com/com/de/services/man_support/telematics/TeleMatics.html

[38]

http://www.frye-logistik.de, 19.09.2011
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FACT SHEET 4.9
Organisational route optimisation
Category

Supply chain

Approach

Optimise route organisation to reduce fuel consumption

Benefits

Reduced emissions and fuel costs

Concepts
The goal of environmentally friendly route and tour
planning is to improve the CO2-performance of transport by optimising the fleet’s mileage. The first approach
is to link route planning and scheduling using tour
planning software. The most important aspects of optimised tour planning with regard to the emissions are
the reduction of empty runs and the increase of utilised
capacity. [39] This needs to be used in combination with
a telematics system to reduce the number of kilometres
travelled.
A second optimisation approach is shipment bundling, to
reduce the number of trips while increasing the utilised
capacity. As a result the emissions per tonne-kilometre
decrease. There are several ways to bundle a shipment.
Shipments made by one shipper to several consignees
can be bundled, which is known as the bundling of
orders. Shipments from different shippers to one consignee can also be bundled, which is called load bundling. A third option is to hold and bundle shipments
from one shipper to a consignee for some time, which
are then delivered in one trip. [40] The possibility of bundling depends on the shipper and consignee’s delivery
requirements, as well as the forwarding agent’s on-site
capabilities.

agent a certain level of flexibility in tour planning. This
enables further optimisation of routes and utilised
capacity.

Best practice (I)
DHL Express has invented a so-called ‘PuD’ (Pick-up and
Delivery) tool for tour planning, which can optimise trip
segments to create fast and efficient routings and design
customer-specific processes. Traffic data and specific
framework conditions are considered, such as detours or
ad hoc orders. [41]

Best practice (II)
Lekkerland [42] bundles all orders for a single convenience store within one week and consolidates the deliveries into one full truck delivery. Thus, the trucks are
used more efficiently, with greater utilised capacity per
delivery. On the other hand, the flexibility of the order
policy is decreased and inventory costs are increased, as a
higher stock becomes necessary. [43]

Another approach is to involve the shipper in the tour
planning process. A shipper may be able to forgo just-intime shipping for certain items, allowing the forwarding

[39]

Nehm, A. et al., (2011): Nachhaltigkeitsindex für Logistikdienstleister, Nürnberg, p. 36

[40]

Gudehus, T. (2010): Logistik, 4th Ed., Heidelberg, p. 928
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[41]

DHL Umwelt (2010), p. 70

[42]

http://www.lekkerland.de/le/de/presse/mediathek/media_
logistik/index.html

[43]

Bretzke, W.; Barkawi, K. (2010): Nachhaltige Logistik, Berlin,
p. 152
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Delivery of a petrol station shop.

Multi chamber truck to store in three different temerature ranges.

©Peter Obenaus, Lekkerland, Köln

©Peter Obenaus, Lekkerland, Köln

Best practice (III)

Compliance with legal standards such as driving


times and rest periods;
PTV Smartour is part of the new generation of trip planIntegrated data supply and easy connection to exter
ning software. Automatic planning improves the utilisanal systems;
tion of driver, vehicle and trailer resources. Even smaller
Stand-alone solution or multi-user system;

fleets can save 7 to 15 % through software-based planTelematics integration.

ning of trip distance, vehicle efficiency, trip sequence
and duration. Customisable to workflow requirements,
system environments and complex planning tasks, PTV SmarOptional add- on modules
tour can perform the following:
Trip planning for varying

quantities and delivery
Cargo freight
points;
cost calculation Map and additional data:
• Truck attributes
• Post code limits
Route planning
Pre-combined trip planning

• Historic traffic data
and alternative scenarios;
Transfer
Multi Dima
database
search Graph
Multi-depot planning and

External system/
customer
ASCII
planning with sub-depot
ERP, WWS, TMS
PTV Smartour
system
trips;
SAP-IDOC
Road Editor
Calculation of transport

Excel
costs, toll charges and CO2
emissions;
Telematics
Different vehicle character
istics (case, cooler, tail lift,
etc.) and velocity profiles;
Modular concept of the system. ©PTV Planung Transport Verkehr AG, Karlsruhe
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Trip planning software. ©PTV Planung Transport Verkehr AG, Karlsruhe
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Box 18: City logistics
Plans to reduce freight traffic in cities through bundling of transports on the last mile has been discussed
and tested in numerous German cities. If a bundle of
shipments from various shippers need to go to different destinations, co-operation between competitors
becomes necessary. Most city logistics bundling concepts
have failed at this point, as the individual customer’s
perception of service levels tend to drive competitive
advantage in the transportation market. This direct
customer contact – which is replaced in city logistics
by the delivery of shipment to a logistics centre – is
crucial for many companies.

Why City Logistics have not yet been
successful:
lack of provision of additional services (aside from

transport),
volatility of demand,

lack of attraction for commercial business (which

tend to have in-house logistics),
lack of trust between forwarders (mostly due to

competition),
focus on additional transshipment costs (instead

of overall savings),
lack of appropriate data interfaces,

lack of governmental subsidies and incentives.

The presentation “Development and experiences of
city-logistics activities in Germany – The example
Bremen” provides useful information on City Logistics in Germany. [1]
[1]

http://www.stadtentwicklung.berlin.de/internationales_eu/verkehr/archiv/tellus/www.tellus-cities.net/
media/en/Goods_WS05_City_Logistics.pdf
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FACT SHEET 4.10
Freight Villages (Freight Centres)
Category

Supply chain

Approach

Reduce handling of goods and packaging through consolidation

Benefits

Reduces emissions and energy costs

Concept
A Freight Village, or Freight Centre, is an area where
several trade and industry companies, logistics service
providers, packaging companies, and freight carriers are
located and work together. The Freight Centre provides
an interface between short and long distance freight
traffic and is generally connected by road, and often by
rail and inland waterways as well. In Germany there are
currently about 30 Freight Villages.

Kiel
Lübeck

Rostock

Wilhelmshaven
Hamburg
Emsland
Europark
Coevorden

Bremen
Hannover/
Lehrte
Osnabrück

Rheine

Berlin-West

Berlin-Ost

Wolfsburg

Herne /
Emscher

Berlin-Süd

Salzgitter

Magdeburg

Göttingen

Kassel

Erfurt

Köln
Koblenz

Frankfurt/O.

Leipzig
Dresden
Südwestsachsen

Trier

Nürnberg
Regensburg

Stuttgart- Kornwestheim
Ulm
Weil/Rhein

Ingolstadt
Augsburg

Graz
(Österreich)

GVZ Standort
DGGMitglied
DGG-Gesellschafter
Garbe Logistic AG
Goldbeck Ost GmbH
Stand: Juni 2010

Freight Villages in Germany.
For more information on Freight Villages please refer to
GIZ Sourcebook Module: Urban Freight in Developing
Cities http://www.sutp.org/component/phocadownload/
category/24-1g?download=28:1g-uf-en

GVZ Bremen (aerial view).
http://www.gvz-bremen.de
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Transport by rail.
©WFB Wirtschaftsförderung Bremen GmbH, Bremen

GVZ: Freeway exit sign.
©WFB Wirtschaftsförderung Bremen
GmbH, Bremen

Container handling.
©WFB Wirtschaftsförderung Bremen GmbH, Bremen

Freight V illage (GV Z) from aerial per spec tive .
©WFB Wirtschaftsförderung Bremen GmbH, Bremen, 2012
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Best practice
One of the first Freight Villages in Germany was established in Bremen. GVZ Bremen (http://www.gvz-bremen.de) is ideally situated at the converging point of
the North Range, a hub for the globalised flow of goods.
GVZ Bremen is among the largest Freight Villages in the
world, with more than 1.2 million m 2 for logistics, production and wholesale operations. The extremely high
degree of vertical and horizontal networking offers synergy potential at a high level.

Box 19: Packstation as last mile solution
Packstation is a service with automated booths in Germany
for self-service parcel collection and oversize letters, as
well as self-service parcel dispatch 24 hours a day, seven
days a week. Run by DHL Parcel Germany, a business unit
of Deutsche Post’s Mail division, Packstation started as a
pilot project in 2001 and quickly expanded. Deutsche Post
planned to establish a total of 2 400 Packstations in Germany
by 2009; in November 2011 there were 2 500 booths in
Germany. Packstations accept ordinary parcels and letters
delivered by Deutsche Post. A major market for Packstation
is the increasing number of people, particularly students and
time-poor professionals, who purchase products online but
are not normally at home during the day to accept deliveries,
or people who do not have time to deposit parcels at the post
office during normal hours. As of September 2011, there

were 2 000 000
registered Packstation customers in
Germany according
to Deutsche Post.
The aim is to provide all customers
with access to a
Packstation within
a 10-minute travel
distance. The manufacturer of the Packstation is the Austrian company KEBA.
Source: http://en.wikipedia.org/wiki/Packstation

The biggest Packstation in Germany, located in Frankfurt Main Station has 374 compartments.
©Deutsche Post AG, Frankfurt, 2012
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4.4 Facility management
The efficiency of facility management is an important
issue for every logistics company, as reduced building
energy consumption and improved energy efficiency
lowers cost. New buildings should be designed with
green principles from the outset, and there are many
ways to retrofit existing property for improved efficiency.
Thermal management plays a crucial role in building
efficiency. In a typical logistics facility, heating or cooling accounts for 60 % of energy consumption. Improving
the insulation of the building envelope is an effective
long-term measure to reduce heating or cooling costs.
Another effective measure is a corporate energy strategy,
which contains suggestions on how daylight can be optimally used, and guidelines for the use of water. Such an
energy strategy requires special staff training and awareness regarding the use of energy.

FACT SHEET 4.11 Energy-focused building
construction and refurbishment
Category

Facility management

Approach

Reduce energy consumption and substitute with renewable energy by refurbishing
buildings

Benefits

Reduced emissions and energy costs; variable levels of investment

Thermal management: Insulation – Windows –
Doors – Roof – Maintenance
Thermal management is an effective way to improve
efficiency, as space heating typically accounts for the
majority of a logistics provider’s energy consumption. [44]
Several ways to improve building efficiency are discussed
below.
Thermography can be used to identify weaknesses

in the insulation of the external walls of existing

[44]

Bode, W.; Ziegler, A. (2011) Praxisleitfaden “Grüne Logistik”
pp. 8

buildings, making targeted retrofits possible. It can
also determine measures to increase the efficiency of
refrigerated areas like food warehouses. Heat loss can
be reduced significantly with appropriate materials:
two centimetres of insulating material equal the
insulation of 105 centimetres concrete.
Efficient window glazes can also save energy, by

allowing in heat from the sun while retaining that
heat inside. Windows can also provide daylight and
ventilation.
It is important that exterior doors are well insu
lated and close automatically to avoid unnecessary
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loss of heat. For hall entrances fast-closing gates are
recommended.
Green roofs are an effective and environmentally

friendly way to insulate, as they also filter dust and
pollutants, divert storm water, and provide habitat for
birds.
Old heating systems tend to be inefficient, and

an upgrade to a modern system can significantly
improve efficiency. Radiant heating is a good option
for warehouses, as it allows selective heating where
needed.

Best practice (II)
When building its new logistics centre, Barth Logistikgruppe opted for a green building. Twelve kilometres of
water pipes cool the warehouse building using groundwater. First, groundwater is heated from 12 °C to 15 °C.
Then, heat exchangers ensure that the preliminary temperature of the cooling water is at least 17 °C at all times.
The yearly energy consumption is approximately 10 000
kWh, which compares to about 40 000 kWh per year
from a conventional electric air conditioning system.
Proper building insulation further reduces energy
consumption. [46]

Best practice (I)
Roto Frank AG installs green roofs, which provide multiple benefits. During hot summer days the green roof
maintains a cooler indoor climate by providing natural
insulation, so less cooling is necessary and energy is
saved. [45] Rainwater can be stored more efficiently, as the
rain filters slowly through the soil and is used by plants.

[45]

[46]

Barth Logistikgruppe (2012): Umweltfreundliche Logistik “Green Building”, http://www.eurotransport.de/
news/3/1/7/0/0/3/7_Helmut_Barth_17-04-2012.pdf, last
retrieved: 11.11.2013

http://www.roto-frank.com, 25.10.2013

Sunroof photovoltaic conversion. ©Roto Frank AG

Barth Logistic center inside.
©Barth Logistik-Systeme GmbH + Co. KG

52

Sustainable Logistics

Barth Logistic center outside.
©Barth Logistik-Systeme GmbH + Co. KG

Barth Logistic center with photovoltaics – aerial photo. ©Barth Logistik-Systeme GmbH + Co. KG
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Box 20: Alnatura Germany builds the world’s largest wooden high-bay warehouse
Alnatura celebrated the opening of the world’s largest
wooden high-bay warehouse along with partners on the
project, politicians and customers. Made of 5 000 m3 of
wood, the high-bay warehouse addresses sustainability in
logistics in an unprecedented manner and meets the latest
ecological standards. Thanks to excellent insulation and
a ground floor that is 2.50 metres below the ground, the
new facility does not even need heating or cooling, and
is thus carbon-emission free. Eco-electricity, green areas
and rainwater storage combine to create a building that
balances industrial needs with the environment.
Steady, fast growth made it necessary to expand the distribution centre in Lorsch to include the new high-bay warehouse,
which can house over 31 000 palettes. “Previously, the
distribution centre only had a wide-aisle warehouse where
manual processing moved goods in and out across a surface
area of 20 800 m2. Other key reasons for the introduction
of the almost fully-automatic new facility were the wish
to centralise storage and improve availability,” comments
Klaus Böhmer, head of Alnatura Logistik.
Alnatura will be supplying both its own branches nationwide and its retail partners in Germany and Switzerland

with organic foods from its dry goods range from its newly
expanded logistics centre.
Advantages of the new central warehouse:
Accommodating additional growth

Centralised supply to branches and retail partners

Process optimisation

Transport optimisation

Storage optimisation

Source: http://www.goforwood.info/en/news.php?id=39187

Inside of the Alnatura distribution centre. ©Axel Seidensticker, Lorsch, 2013
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Photovoltaic plant on the roof of the distribution centre.
©Alexander Heimann, Lorsch, 2013

Aerial photo of the high rack warehouse – under construction.
©Jürgen Öhler, Lorsch, 2013
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FACT SHEET 4.12 Energy-saving illumination
Category

Facility management

Solution(s)

Reduce energy consumption

Benefits

Reduced emissions and energy costs; easy to implement

Lighting

Employee sensitisation

Lighting accounts for up to one fifth of the total facility
energy consumption of a typical logistics provider. To
optimising lighting, the first step is to look for natural
daylight options instead of artificial light, as daylight is
free, and doesn’t consume energy. When using artificial
light, it should only illuminate the area of use. For example, fluorescent lamps are the best option for low-ceiling
halls, whereas in high-ceiling halls, high-bay reflector
lamps are the preferred option. Another aspect is the
luminous intensity. Open-plan offices tend to need up to
ten times higher luminous intensity than warehouses.
Purposeful positioning of lighting can help to ensure
that all areas receive the intensity needed. To extend the
lifespan of lighting, it is important to clean it regularly.
Without cleaning, the luminous intensity can decrease
up to 20 % after 3 000 hours of operation.

A majority of energy saving measures can only be implemented with employee support. The following examples indicate where employees can help reduce energy
consumption:

In the future, LED technology will become more widespread. LED lighting requires low energy consumption,
has a long lifespan, high robustness and low heat emission. In the long run they are likely to replace energy
saving compact fluorescent lamps.

56

turning off lights and heating when unnecessary (e.g.

during daytime or summer),
cooling with window ventilation instead of air

conditioning,
turning off electric appliances, such as scanner or

printer, when not in use,
turning off monitors during breaks,

turning off appliances completely, instead of using

stand-by mode.
To help the employees remember, hanging up posters or
other kinds of reminders are a good option.

Best practice
Hintzen Logistik recently modernised the lighting
system in their handling facility. They installed LS-tubes
with modern LED technique (Philips MasterLED tubes),
as well as ECO-tubes (Philips Power Saver). As a result,
lighting power consumption was reduced by 37 %. To
further reduce energy consumption and to ensure that
lighting is only on in the right place, light sensors have
also been installed.

Sustainable Logistics
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