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The logistics segment Courier, Express and Parcel Service (CEP) includes logistics service 
providers that focus on the transport of shipments, that weigh between 2 and 31.5 kilo-
grams (kg) or have a maximum combined length and a maximum circumference of 3 m 
per loading unit. (Schwemmer 2019)

Business-to-Consumer (B2C) refers to shipments from companies to end customers, while 
Business-to-Business (B2B) refers to shipments between companies.

In the context of B2C and CEP, the last mile is defined as the delivery tour from the regi-
onal hub to the end customer (Brabänder 2020). The last mile accounts for approx. 50 % 
of the total costs incurred. (Schwemmer 2019)

Shipment is the delivery to a customer, which can consist of several parcels. A parcel is 
a single box or bin.

X
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Summary

This study focusses on the last mile organisation, the framework conditions and the struc-

ture of the courier, express and parcel (CEP) sector in Germany. As part of a comparative 

study that compares the processes, the political and conceptual framework conditions as 

well as the innovative strength of both the Chinese and the German CEP system, this study 

was prepared in close cooperation with the China Transport Planning and Research Institute 

(TPRI), which, analogous to the German study, examined the Chinese CEP market and its 

design and framework conditions.

The handling of the last mile is a result of national and local framework conditions set by 

society, politics and public sector planning, as well as the market situation and the stake-

holders in the market, which include competitors, contracting authorities and contractors.

The parcel market in Germany is essentially made up of five players that operate nationwi-

de. In 2018, the growing parcel market had a sales volume of 11.4 bn €. According to the 

Federal Network Agency, Deutsche Post AG is dominant with its brand DHL, which has a 

market share of 45.5 %. (Wambach et al. 2019) In addition, Amazon, which was so far a si-

gnificant shipper and client of the CEP service providers, has built up its own CEP logistics 

(with focus on express and parcel services) in recent years, which is already in operation, 

especially in metropolitan areas.

The growth of e-commerce has changed distribution in cities. E-commerce is heavily de-

pendent on a reliable and short delivery time to fulfil the main interest of the end-consu-

mer: Immediate availability and rapid delivery of goods. Online retailers are therefore 

demanding CEP services such as Same-Day Delivery, so the requirements that customers 

in the B2C segment place on CEP service providers are becoming similar in scope to tho-

se in the B2B segment. Furthermore, the smaller time windows reduce bundling, which is 

actually desirable for environmental reasons, and thus increase the costs for the CEP ser-
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vice providers and lead to more mileage. More mileage means higher energy demand and 

negative side effects of CEP traffic in cities. This contradicts the end-costumer interest of 

minimum environmental impacts caused by the transport of goods. In addition, high price 

pressure, driven in particular by Amazon, is observed in the CEP market. In recent years, 

Amazon has been able to push through lower individual prices with parcel service provi-

ders. (Schwemmer 2018)

To reduce the environmental impacts and increase cost efficiency, CEP service providers as 

well as cities are developing new concepts and measures. There are three major success 

criteria for the CEP-sector:

	 1.	 high volume of shipments in collection and delivery,

	 2.	 use of information technology to automate and increase the efficiency of the 
		  handling speed and

	 3.	 cost-efficient handling of the last mile (accounts currently for approx. 50 % 

		  of the costs incurred).

Competitive advantages result from a trade-off between cost optimization and customer 

satisfaction. The high rate of returns is assumed to be the driver of the increase in volume. 

In some e-commerce segments, a return rate of up to 60 % is assumed.

In Germany, the public sector sets the legal and planning framework through laws and or-

dinances, funding programmes, infrastructure planning and by implementing its own freight 

transport-related measures. A characteristic feature is the distribution of responsibility 

between the federal government, the federal states and the municipalities. The munici-

palities are largely free to carry out urban transport planning, which is important for the 

design of the last mile. Regulations set up by the European Union are applied in Germany 

or implemented via own regulations.
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Regulations from various areas are relevant for the CEP sector. With regard to environmen-

tal and climate protection, these include laws and regulations of the EU and the German 

government, for example, CO
2
 fleet limits, emissions standards for vehicles and air pollu-

tion limits. Relevant laws and regulations of the EU and the German government also con-

cern traffic rules, vehicle registration, regulation of driving and working times, regulation 

of subcontractors and market regulation.

In addition to legal framework conditions, strategic framework conditions are also set. The 

European Union and the federal government have published several strategies – particu-

larly with the aim of achieving the climate targets set by the National climate protection 

law through appropriate measures. In order to provide incentives for action, various funding 

programs exist, for example, programs that provide support for alternative drive systems 

or the implementation of urban logistics concepts. These funding programmes not only ad-

dress companies, but also municipalities implementing innovative measures in the area of 

the last mile. In addition to the public sector, market participants of the CEP sector also 

have their own sustainability strategies. Another incentive for a stronger focus on sustain-

ability are the end customers, who are paying more attention to it.

Measures that have already been implemented or tested in Germany have been analysed in 

the context of this study and classified according to the type of measure. This shows that 

the majority of measures already implemented are very similar and continue to be recom-

mended in expert reports, e. g. in Green City Plans. The majority of the recommended mea-

sures are the establishment of micro-depots, the expansion of the parcel station network 

and the promotion of e-mobility, especially through the designation of delivery areas with 

charging stations. In addition to surveying the national framework conditions and market 

situation, this study uses the example of the city of Berlin to show and analyse the orga-
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nisation of the last mile in detail. In this context, besides the economic and demographic 

framework conditions, the structures of CEP logistics in Berlin were recorded. Based on 

this data, a model for the distribution of parcel volumes in Berlin was developed. In 2019, 

~140 M parcels were delivered in Berlin in the entire CEP segment, of which ~70 % were 

delivered in the B2C segment. The remaining ~30 % were delivered in the B2B segment. 

Based on the resulting parcel distribution and the recorded depot and pick-up point loca-

tions of the respective CEP service providers, real routes were simulated in a route gene-

ration model that takes real traffic conditions into account. The parcel volume and route 

generation model were validated through interviews with the local CEP service providers. 

This modelling of CEP traffic makes it possible to calculate CEP-specific emission data for 

Berlin that cannot be obtained from existing statistics. In addition, the effects of measures 

can be analysed on the basis of the model. A total of three scenarios were developed for 

2019, which are based on the concept of the Cainiao Parcel Station from the Chinese study, 

among others.

	 1.	 Base-Scenario: Within this scenario it is assumed that the last mile is 

		  served conventionally, i.e. with delivery vehicles up to 3.5 t or 7.5 t gross- 

		  vehicle weight - depending on the CEP service provider

	 2.	 Bundling on existing pick-up point network: The entire volume of shipments  

		  within 	a radius of 350 m around existing pick-up point infrastructure of  

		  the CEP service providers was assigned to them. It is still assumed that  

		  each CEP service provider only sends its parcels to its own pick-up points.

	 3.	 Pick-up points on major roads: At intersections of main roads, fictitious  

		  supplier-neutral pick-up points were created. The entire volume of deliveries  

		  (B2B and B2C) is assigned to the nearest pick-up point. Door-to-door delivery no  

		  longer	 exists.
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The result of the modelling shows that a complete abandonment of doorstep delivery with 

conventional vehicles can reduce the mileage in the complete road network by ~65 %. 

CEP traffic in the development network (residential streets etc.) would almost completely 

disappear. B2B deliveries could be delivered from this narrow network of pick-up points 

using cargo bikes. Thus, no loss of service to commercial customers would be expected. 

In addition, there would be the advantage of direct recycling of the packaging and buffer 

material (e. g. styrofoam) produced by the parcels directly in the parcel shop, which would 

also reduce the amount of household waste.

Overall, it can be stated that effective concepts have been tested and implemented in Ger-

many in recent years. In particular, deliveries via micro-depots in areas close to city cent-

res should be mentioned here due to the requirements of B2B recipients (e. g. high volume 

of deliveries, no or little willingness to pick up deliveries themselves), which can become 

even more efficient with cooperative operation including cooperative delivery.

In view of the shortage of land in urban areas, designations for parcel stations should be 

made primarily for provider-neutral uses. The designation of more delivery areas/zones is 

still of great importance in Germany, as these not only have an impact on efficiency due 

to the faster parking of the vehicle and the shorter distances to the delivery location, but 

also on safety for other road users. The additional installation of charging stations is less 

important for the CEP segment due to the short parking times and travel distances, but 

should be considered for other logistic segments.
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1 	 Introduction

The study at hand is part of  an overall concept 
in which two parallel studies are being con-
ducted with the aim of  comparing the orga-
nisation, processes, framework conditions and 
measures of  the last mile delivery in Germany 
and China.

The aim of  this study is to give an overview 
of  the current situation as well as the develop-
ments of  CEP shipment volume and the CEP 
delivery processes on the last mile with regard 
to sustainability and efficiency criteria. For this 
purpose, the current state of  research and al-
ready existing or implemented measures for 
optimising last mile logistics in Germany are 
presented and discussed in the context of  the 
existing planning and economic framework 
conditions.

In a first step, the administrative and support 
policy framework conditions (cp. Chapter 2.2 
and 2.5) as well as the relevant laws and regu-
lations and strategy and planning documents 
are presented at the national level (cp. Chapter 
2.3 and 2.4). In addition, an overview of  all 
relevant stakeholders and their interests is pro-
vided (cp. Chapter 2.6).

Chapter 3 differentiates the CEP sector from 
other delivery transport sectors within the city 
and describes the market situation and de-
velopment of  parcel volumes as well as the 
volume generators in this market. In addition 
to the development of  parcel volumes, the de-
velopment of  the vehicle fleet will be examined 

in particular. CEP service providers face gre-
at challenges when it comes to the last mile 
of  the supply chain. In addition, the increa-
sing volume of  traffic is leading to an increase 
in conflicts within cities. In response to these 
challenges CEP providers and cities react with 
delivery concepts, city-logistic-concepts and 
single measurements (cp. Chapter 3.5).

Finally, by developing a detailed case study in 
Berlin, the last mile organisation in the CEP 
segment in a German city will be examined in 
more detail (cp. Chapter 4). For this purpose, 
the volume of  shipments in the CEP segment 
is calculated on the basis of  the population 
and information on commercial locations (cp. 
Chapter 4.3.1). Emissions and mileage are cal-
culated with the help of  a model because no 
CEP-specific emissions data are available in 
the statistics.

The model is also used to model a form of  de-
livery presented in the Chinese partner study 
and the results are to be compared with each 
other.
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This chapter outlines the general conditions 
for the national CEP-market in Germany. For 
this purpose, basic information on economic 
development is presented (cp. Chapter 1). In 
order to enable a comparison between China 
and Germany, the political, governmental and 
funding framework (cp. Chapter 2, 5) as well 
as laws and regulations with influence on the 
CEP market are of  particular relevance (cp. 
Chapter 3). Furthermore, strategic plans and 
other planning documents are named and exp-
lained (cp. Chapter 4). In addition, the respec-
tive stakeholders in this field are named and 
described (cp. Chapter 2 and 6).

2.1	 Basic Economic Indicators

As of  30.06.2020, Germany had 83,122,889 
inhabitants (Destatis 2020a). According to UN 
(2019), gross domestic product per capita was 
46,232 US $.

In 2019, the nominal gross value added of  
the German economy as a whole amounted 
to 3,106.157 billion € (bn €) (Destatis 2020b). 
Figure 1 shows the nominal gross value added 
for each economic sector. The sectors „Pro-
duction industry without construction“, „Ma-
nufacturing“, „Public service providers, educa-
tion and health“ as well as „Trade, transport 
and hospitality“ are of  high importance for 
the German economy. 

2 	 Brief Analysis of the Regulatory and Political 
Conditions on National Level

Figure 1: Nominal Gross Value Added by Economic Sector in Germany in 2019
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On the basis of  the gross domestic product 
per capita, Figure 2 shows that there are regio-
nal differences in economic strength within the 
country. To date, it is evident that the „new“ fe-
deral states, the federal states that were part of  
the German Democratic Republic until 1990, 
are economically weaker than the rest of  the 
country. Furthermore, the South of  Germany 
(including Hesse) and Hamburg represent the 

strongest economic regions.

2.2	 Overview of  Relevant Gover-
nmental Authorities

2.2.1	 General Description of  the German 
Political System

Germany is a federal state. That means the 

Figure 2: GDP per Capita by Federal State in 2019 (Statista GmbH)
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state authority is separated vertically between 
the 16 federal states (Bundesländer) and the 
Federation (Bund) (see Figure 3). This distri-
bution of  state authority “means that not only 
the Federation itself  but also the […] [federal] 
states possess statehood.” (ARL n. d.a) This 
so-called principle of  federalism gives greater 
weight to regional specificities and initiatives 
(ibid). The German political system is further 
characterized by a functional federalism, in 
which legislation is predominantly the respon-
sibility of  the federal government. Execution 
is usually the task of  the federal states. (Rudzio 
2011)

The German Basic Law determines the policy 
areas in which the state has exclusive legislative 
power. Concerning postal service and telecom-
munication, the Basic Law defines the respon-
sibility of  the Federal Government. Otherwise, 
the Federation and the federal states have joint 
legislative power (concurrent legislation). In 
the area of  concurrent legislation, the federal 
states have the power to legislate as long as 
the Federation has not exercised its legislative 
competence by law. In some policy fields (e. g. 
road traffic) the Federation only has the right 
to legislate when the establishment of  equiva-
lent living conditions in the federal territory or 
the preservation of  legal or economic unity in 
the interest of  the entire state requires federal 
legislation.

Furthermore, the Basic Law stipulates that 

the municipalities/county-free cities have the 
right to regulate all matters of  the local com-
munity on their own responsibility (right to 
self-government).1  This also includes matters 
that must be regulated on a mandatory basis 
(e. g. urban land use planning) (ARL n. d.b; 
Schmidt-Eichstaedt et al. 2019).

1 German: Kommunale Selbstverwaltung und Planungshoheit

Figure 3:  Administrative Structure of  the Fe-
deral Republic of  Germany (ARL n. d.a)
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As Germany is part of  the European Union 
(EU), the regulations of  the European Com-
mission (EC) apply here as well and therefore 
their authorities are also relevant.

2.2.2	 Responsibilities and Actions in 
Freight Transport Related Planning Acti-
vities

The different hierarchies have different res-
ponsibilities within the framework of  freight 
transport planning. Basically, the higher plan-
ning levels focus on goal setting, legal frame-
work and funding, whereas the deeper planning 
levels also implement measures. (see Figure 4)

In Germany, the Federation and the federal 
states are also involved in the implementa-
tion of  high-level transport networks. The 
concretisation of  the set goals increases with 
the depth of  the planning level. For a more 

detailed presentation of  the planning instru-
ments see Appendix I.

With regard to the consideration of  the last 
mile in urban transport planning, it must be 
considered that urban transport planning its-
elf  is not regulated by higher-level law, but 
must comply with technical standards, general 
road traffic regulations and contribute to the 
fulfilment of  noise and air pollution limits.

2.2.3	 Relevant Governmental Authorities 
on National Level

On national level several federal ministries and 
authorities are relevant for the CEP segment.

The Federal Ministry of  Transport and 
Digital Infrastructure (BMVI) issues re-
gulations (e. g. Road Traffic Act (StVO) and 
Road Traffic Licensing Act (StVZO)), it pro-
vides funding for transport-related research 

Figure 4: Responsibilities in Freight Transport-related Planning Activities by Planning Level
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projects, innovative logistical measures and the 
purchase of  (commercial) vehicles with alter-
native drive systems. It also issues nationwide 
transport master plans for all transport modes, 
especially the Federal Transport Infrastructu-
ral Plan (BVWP). The subordinate Federal 
Freight Transport Agency (BAG) supervi-
ses EU-wide and national regulations for the 
freight transport market, the national truck 
toll, compiles transport statistics and carries 
out market surveys.

On the other hand, the Federal Ministry of  
Labour and Social Affairs (BMAS) issues 
regulations on all labour law matters (e. g. wor-
king time and subcontracts).

The Federal Ministry for Economic Affairs 
and Energy (BMWi) covers market regula-
tions on postal services. The compliance with 
market regulations is ensured by the subordi-
nate Federal Network Agency (BNetzA). 
Unlike mail services, which must have a licen-
se, CEP segment providers only have to notify 
the start of  their activities (obligation to notify) 
(BMWI 1997). Therefore, the Federal Net-
work Agency focusses on market observation 
in the CEP segment (BNetzA 2017). Further-
more, it mediates disputes between customers 
and postal service providers (BNetzA 2020).

The Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety 
(BMU) issues regulations regarding climate 
protection and air quality (e. g. Federal Immis-

sion Control Act (BImschV)) and therefore 
implements the rules of  the European Union. 
It also provides funding for climate-friendly 
measures and concepts that are also related to 
transport issues (National Climate Initiative).

The Federal Ministry of  Justice and Consu-
mer Protection (BMJV) regulates issues  on 
consumer protection (e. g. for e-commerce). 
(BMJV 2021)

Finally the Federal Ministry of  Education 
and Research (BMBF) provides funding for 
transport-related research projects. (BMBF 
2019)

2.2.4	 Relevant Governmental Authorities 

The European Commission and its subor-
dinate directorates are also relevant for the 
German CEP sector, because EU regulations 
must be implemented on national level. So, for 
example, the Directorate-General for En-
vironment sets binding rules for air pollution 
control. (EC 2020a) 

The Directorate-General for Mobility and 
Transport regulates the design of  national 
truck tolls (EC 2020b) and the Directora-
te-General for Internal Market, Industry, 
Entrepreneurship and SMEs sets [among 
others] out the objectives for postal services 
and establishes a regulatory framework for 
European postal services. (EC n. d.)
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2.2.5	 Other Stakeholders

Additional stakeholders are briefly considered 
below and come from the private and public 
sector.

CEP-company Representatives

The Federal Association for Parcel and 
Express Logistics (BIEK) and the Federal 
Association of  Courier-Express-Post-Ser-
vices e.V. (BdKep) represent the interests of  
the major market participants with the excepti-
on of  DHL (gBIEK)  and the medium-sized 
market participants respectively (gBdKEP). 
(BIEK n. d.; BdKEP n. d.)

Employee Representatives

Employee representation is organized by the 
trade union ver.di, which is part of  the Ger-
man Trade Union Confederation (ver.di n. d.). 
The low level of  unionization is an obstacle 
for effective employee representation (Ger-
man Bundestag 2014). The large market play-
ers engage a large number of  subcontractors 
(Schlautmann 2019), which is also likely to be 
an obstacle to worker representation. 

Municipal Representatives

The German Association of  Cities and 
Municipalities (DStGb) and the German 
Association of  Cities (DST) represent the 
municipal interests. DST represents primarily 
the independent cities and cities with more 
than 50,000 inhabitants, while DStGb mainly 

represents small and medium-sized towns and 
municipalities, that are part of  a district2. (DSt-
GB n. d.; DST n. d.)

Consumer Protection 

The Consumer Protection Agency is an in-
dependent, mainly publicly funded, non-profit 
organization. It informs, advises and supports 
consumers and serves as a contact point for 
complaints relating to services provided by the 
CEP sector. Moreover, it represents the inte-
rests of  German consumers. (Verbraucherzen-
trale Bundesverband n. d.)

Shipper Representatives

Shippers in the B2C segment also have their 
own representatives. For instance, the Ger-
man E-Commerce and Mail Order Asso-
ciation (BEVH) represents the interests of  
retailers in e-commerce (BEVH 2020). The 
German Trade Association (HDE) repre-
sents the entire German retail trade and thus 
also the stationary retailers (HDE n. d.).

National Standards 

The German Institute for Standardization 
(DIN) is an independent institution for stan-
dardisation in Germany and worldwide. Stan-
dards are also being developed for the CEP 
sector (e. g. for parcel boxes). (DIN 2015, n. 
d.) 

2 In German: “(Land-)Kreis”.
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International Standards 

The GS1-network develops standardised 
cross-company processes along the value 
chain. For that matter, identification, data sto-
rage, communication and process standards 
are developed (GS1 Germany GmbH 2016). 
For instance with the open GS1 standard it is 
possible to identify parcel shipments indepen-
dently of  the CEP service provider used, track 
shipments across service providers along the 
entire transport chain (ibid). The standard is 
being tested in a pilot project by BdKEP (re-
presentative of  medium-sized CEP service 
providers) and is intended to serve as a per-
spective supplement to the proprietary sys-

tems of  the large market participants (Drewes 
2017).

2.3	 Overview of  Relevant Laws 
and Regulations

The following laws and regulations concerning 
road traffic, environmental and climate protec-
tion, labour law and market regulation must be 
observed in the economic activity of  parcel 
services.

2.3.1	 Road Traffic Regulations

Table 1 gives an overview and describes the 
actual road traffic regulations in Germany.

Table 1: Road Traffic Regulations in Germany
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2.3.2	 Environmental and Climate Protec-
tion

Table 2 gives an overview and describes the 
current laws and regulations in Germany for 
environmental and climate protection.

2.3.3	 Labour Law

Regulations on Driving and Working Hours

The maximum permitted driving time in the 
European Union is nine hours per day. Indi-

vidual extensions are possible as an exception, 
but must be combined with longer rest peri-
ods. The EC has adopted this regulation for 
vehicles with a maximum permissible weight 
of  3.5 t. In Germany, the regulations already 
applies to vehicles with a permissible gross 
weight of  2.8 t and therefore to all vehicles 
used in the CEP area. (EC 2006; BMVBS 
2005). 

In addition, national rules on working time 

Table 2: Environmental and Climate Protection
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apply. As a general rule, the working time of  
employees should not exceed eight hours per 
working day. In exceptional cases, it may only 
be extended to up to ten hours. In sum wor-
king time is not supposed to exceed 48 hours 
per week. In exceptional cases, it may be ex-
tended to up to 60 hours. (German Bundestag 
1994)

Regulation on Subcontractors

In the German CEP segment subcontractors 
are used to a large extent (Schlautmann 2019). 
According to the trade union ver.di, some of  
the major providers had a subcontractor sha-
re of  almost 100 % in 2013 (ver.di 2013). In 
this sector, labour law violations often occur 
(Schlautmann 2018). To avoid labour law in-
fringements such as undeclared work or soci-
al insurance fraud, in 2019 the “parcel courier 
protection law” was adopted. Anyone who 
accepts a contract and subcontracts it to a 
subcontractor is liable for the social insurance 
contributions which are to be paid by the sub-
contractor. (German Bundestag 2019)

2.3.4	 Market Regulation

In order to strengthen e-commerce in the Eu-
ropean internal market and to reduce the pre-
viously very high prices for cross-border par-
cel shipments, an obligation was introduced 
for parcel services to publish the prices for 
cross-border parcel shipments. (EC 2018)

A revision of  the German Postal Act is cur-

rently underway to strengthen consumer 
rights. In addition, the possibility of  govern-
mental support for cooperations between par-
cel service providers for inner-city deliveries is 
also examined. (BMWi 2019)

2.4	 Overview of  Strategy and 
Planning Documents

The EU White Paper “Roadmap to a Single 
European Transport Area” published by the 
EC in 2011 defines strategic goals for the de-
velopment of  the European transport system, 
e. g. related to climate protection. Initiatives 
are proposed for the implementation of  the 
objectives. One goal is to “achieve essentially 
CO2-free city logistics in major urban centres 
by 2030” (EC 2011).

Furthermore, the German Mobility and 
Fuels Strategy (MFS) was published in 2013 
and serves as a central instrument for shaping 
energy system transformation in transport. The 
MKS focusses on the design of  climate-fri-
endly transport. It is designed as a “learning 
strategy”. Therefore, the scientific consortium 
is conducting studies on measures and tech-
nologies that can contribute to reduce energy 
consumption and Greenhouse gas (GHG) 
emissions. Practical perspectives of  the central 
actors from industry, science and society are 
included in interviews to answer the research 
questions, so that relevant developments can 
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be considered at an early stage, e. g. in the de-
sign of  funding guidelines. (BMVI 2018a)

The Concept for Climate-Friendly Com-
mercial Vehicles, which was published in 
November 2020 by the Federal Ministry of  
Transport and Digital Infrastructure, serves 
to implement the climate targets in freight 
transport. It includes a subsidy strategy for 
the purchase of  climate-friendly commercial 
vehicles. Additional procurement costs com-
pared to diesel trucks are to be subsidised by 
up to 80 %. It also contains a strategy for the 
necessary tank and charging infrastructure for 
commercial vehicles with alternative drive sys-
tems. Regulatory conditions for the promotion 
of  alternative drive systems will be created by 
introducing a truck toll which is based on the 
vehicles CO2 emissions. Initially, no selected 
technology will be funded; instead, all techno-
logies (e. g. battery electric vehicles, fuel cell 
electric vehicles) will initially be given equal 
status. (BMVI 2020a) 

The Innovation Programme Logistics 2030 
addresses amongst others the last mile in the 
CEP segment. As an implementation for a sus-
tainable design of  the last mile, the concept 
proposes the promotion of  electric commerci-
al or delivery vehicles that include the respec-
tive charging infrastructure, the promotion of  
micro-depot initiatives and a simplification of  
the approval of  night logistics. (BMVI 2019b) 
In addition, CEP service providers have their 

own strategies for achieving a more sustainab-
le design of  their transports. The big five mar-
ket players (DHL, Hermes, UPS, GLS, DPD 
according to Schwemmer (2018)) all have own 
sustainability strategies. GLS, DPD and 
DHL already offer climate-neutral parcel ship-
ping for B2C-shipments throughout Germany 
(GLS Germany n. d.; dpdgroup n. d.; Deut-
sche Post DHL Group n. d.). 

DHL aims to reduce all logistics-related emis-
sions to net zero by 2050. By 2025, DHL also 
aims to reduce emissions of  local air pollutants 
by using zero-emission solutions for 70 % of  
deliveries and collections (share in 2019: 33 %). 
This refers to the company’s own services and 
not those of  subcontractors. (Deutsche Post 
DHL Group 2019) The DPD Group plans to 
reduce its CO2 equivalent emissions by 30 % 
by 2025 compared to 2013 (dpdgroup 2020a). 
For this, the DPD Group aims at making par-
cel delivery in 225 European cities, including 
23 in Germany, CO2 free by 2025 (dpdgroup 
2020b). By 2040 the entire last mile is to be 
CO2 free (ibid).

2.5	 Government Support Pro-
grams

Funding for City Logistics Projects

Existing funding directives provide subsidies 
for the implementation of  urban logistics con-
cepts, feasibility studies on projects in urban 
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logistics (e. g. white-label micro-depots3) and 
the implementation of  sustainable projects 
in urban logistics (BMVI 2019a; BMU 2021b, 
2021a, 2020; BMVI 2019b). The eligibility to 
apply is regulated differently. For some fun-
ding directives, only municipalities are eligible 
to apply (ibid). Most of  the support programs 
are set up by the federal government; some fe-
deral states also provide subsidies (VM NRW 
2019).

Funding and Support for Alternative Drive 
Systems 

Funding is also provided, for example, for 
the purchase of  trucks and tractors powered 
by compressed natural gas (CNG), liquefied 
natural gas (LNG) or electric drive systems 
whose permissible gross weight is at least  
7.5 t as well as for the purchase of  battery 
electric vehicles (BEV), plug-in hybrid electric 
vehicles (PHEV) with a minimum range of  
40 km and fuel cell cars with a maximum per-
missible weight of  up to 3.5 t (BMVI 2018b; 
BMWI 2020). Further funding for BEV and 
PHEV is provided in connection with muni-
cipal electromobility concepts, among other 
things (BMVI 2017). In addition to the federal 
government, some federal states (e. g. North 
Rhine-Westphalia) also fund the purchase of  
electric vehicles between 3.5 and 7.5 t gross 
vehicle weight. (MWIDE NRW 2020)

3 Refers to a stationary or mobile interim storage facility through which 
transhipment takes place on the last mile (e. g. from the truck to the cargo 
bike) Stodick and Deckert 2019

Electric-power heavy duty vehicles are ex-
empted from the national truck toll (German 
Bundestag 2011). CNG-powered heavy duty 
vehicles are planned to be exempted from the 
national truck toll until 2024 (BAG 2020)4. 

Funding for Turn-off  Assistants

In order to promote turn-off  assistants for 
vehicles with a maximum gross vehicle weight 
of  over 3.5 t, the respective equipment and re-
trofitting of  turn-off  assistants is funded by 
the Funding Directive for the Equipment 
of  Vehicles with Turn-Off  Assistance Sys-
tems (BMVI 2020c), before their mandatory 
introduction comes into force (from 2024 for 
all newly registered vehicles according to EC 
(2019))

2.6	 Stakeholder Interests

According to Russo and Comi (2011) the rele-
vant actors/ stakeholders in urban B2C freight 
transport are:

•	 End-consumers, 

•	 Logistics and transport operators and

•	 Public administration. 

The end-consumers comprise among others 
of  residents and businessmen. Their main 
interests are primarily the delivery of  the or-
dered products with a short lead time and se-
4 This regulation is currently questioned, because it contradicts European 
law (Hütten and Landwehr 2020).	
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condarily minimal environmental impact due 
to the transport of  goods. (based on Russo 
and Comi (2011)) Additionally, half  of  the re-
cipients of  CEP-shipments consider it import-
ant to be able to specify the day or a delivery 
time window for the delivery of  the shipment. 
(MRU GmbH 2016)

The logistics and transport operators com-
prise of  the shippers and the transport com-
panies (Russo and Comi 2011). The shippers’ 
main interest is the “delivery and pickup of  
goods at the lowest cost while meeting custo-
mer needs” (ibid). The transport operator, in 
this case the CEP service provider, tries to 
satisfy the requirements of  the end customer 
and shipper by working cheaply and with high 
quality service (ibid). The production of  par-
cel services, which has so far been based on a 
high degree of  standardisation, is reaching its 
limits due to the increasing demand for flexibi-
lity from parcel recipients (Manner-Romberg 
et al. 2016). The last mile accounts for approx.  
50 % of  the costs incurred (Schwemmer 2019). 
Thus, new services such as pick-up points are 
used to facilitate delivery and to reduce costs 
(Bogdanski 2017). One option to make the last 
mile more efficient is the cooperation of  the 
CEP service providers, e. g. by sharing pick-up 
points or micro-depots (Wambach et al. 2019). 
So far, however, there is no willingness to co-
operate on the part of  market participants 
(Junk and Wielgosch 2019).

Furthermore, city logistics projects aiming at 
establishing a more sustainable freight trans-
port system concentrate currently on (subsidi-
sed) pilot projects in large cities and have not 
yet been implemented across the board (Junk 
and Wielgosch 2019). This may be due to the 
very low innovation intensity (share of  inno-
vation expenditure in turnover) in the whole 
CEP sector compared to other sectors of  the 
economy (ZEW 2019). Only 5 % of  compa-
nies in the CEP sector carry out Research & 
Development (R&D) projects continuously or 
occasionally (ibid).

The public administration comprises the 
municipality which aims to make the city more 
liveable while at the same time it has to im-
plement legal regulations (e. g. on air pollution 
control). However, it also comprises the natio-
nal government, as it aims to fulfil minimizing 
external effects and maximizing noneconomic 
benefits.(Russo and Comi 2011; Bogdanski 
2017) Although it is considered to be one of  
the main tasks of  the city’s administration to 
organise urban transport, it has only indirect 
control over urban freight transport, since un-
like passenger transport it is completely pri-
vately organised. (Leerkamp et al. 2020) One 
measure to be implemented by the municipality 
is the introduction of  regulations and modera-
tion between the local actors of  urban freight 
transport. (ibid) The formal principle of  the 
urban logistics funding directive, that cities 
should implement urban logistics projects in-
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dependently, must therefore be questioned.

Delivery Process

Shippers, transport operators and end-consu-
mers are directly involved in the process of  
CEP service provision. The shipper hands 
over the parcel to the CEP service provider 
and the end customer receives the parcel in the 
end of  the delivery process (e. g. at home or 
at a pick-up point). Although the end custo-
mer comes into contact with the CEP service 
provider, they are usually not their contractual 
partners, as that is usually the shipper. So, their 
interests are only indirectly considered. Even 
though individualized offers are increasingly 
made to end customers (Manner-Romberg et 
al. 2016), the satisfaction of  the end customers 
with the service providers tends to decrease in 
Germany (Schneider 2018). That is also reco-
gnisable by the fact that the number of  comp-
laints received by the Federal Network Agency 
tripled between 2017 and 2019. (BNetzA 2019)

Stakeholder Coherence on Inner City Last 
Mile Challenges

Representatives of  the CEP service providers, 
individual retailers and local authorities have 
agreed in a memorandum of  understanding 
in 2018 that urban transport problems must 
be tackled collectively. Among other things, 
the signatories call explicitly for loading zones, 
that are especially designated for urban freight 

transport and the CEP service providers also 
promise to increasingly use vehicles with alter-
native drive systems in the city centres. (DST 
et al. 2018) There is even the intention of  co-
operation to reduce the volume of  traffic (and 
thereby also noise, GHG and pollutant emis-
sions) by CEP service providers (ibid), which 
would be in the interests of  all stakeholders. 
However, this has not yet become apparent.

Example: Stakeholder Collaboration in the 
Development of  a Micro-depot

Micro-depots are used to transfer goods to 
cargo bikes that deliver goods to the nearby 
neighbourhood or city centre (delivery radius 
approx. one kilometre) (agiplan GmbH 2019; 
Assmann et al. 2019). When a municipality 
specifies in its urban freight transport concept 
to implement a micro-depot for a more sus-
tainable last mile delivery, there are three chal-
lenges (ibid):

1.	 Find a plot/property where the project 
	 is legally permissible.

2.	 Find an operator.

3.	 Find CEP service providers that are 
	 willing to use the micro-depot and, if  
	 the concept of  the city provides for it, 
	 who are willing to cooperate.

In this case, the municipality has to fulfil mul-
tiple tasks (ibid):

•	 Acquiring funding (e. g. from the f  
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	 deration).

•	 Searching for suitable plots/properties 
	 (e. g. on municipal properties).

•	 Searching for the operator by invitation 
	 to tender.

•	 Communicate with possible users (CEP 
	 service providers) and obtain binding 
	 commitments from them.

•	 Issuing permits for the realization, con- 
	 sidering e. g. the legal requirements of  
	 the federation for noise emissions
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3.1	 Delimitation of  the CEP Seg-
ment

CEP transports are a fundamental and a gro-
wing component of  urban logistics. In particu-
lar, last mile deliveries in an urban context are 
a major challenge for both CEP service provi-
ders and cities. Studies in London suggest that 
around 20 % of  freight vehicles on a central 
London shopping street are attributable to the 
CEP segment. (Allen et al. 2018) To create a 
better understanding of  the challenges of  ur-
ban freight transport, a deeper examination 
of  the CEP segment is needed. The following 
section therefore takes a closer look at the 
structural characteristics of  the CEP market in 
Germany and the drivers of  growth. 

In scientific literature a description of  the 

CEP segment is predominantly based on a 
differentiation of  the logistics segments of  
urban freight transport like in Thaller (2018). 
Kienzler et al. (2019) distinguish the segments 
of  urban freight transport from the other lo-
gistics submarkets by considering only those 
that are active in the final stage of  the logisti-
cal process. According to this definition, only 
the submarkets of  general and specialized ge-
neral cargo, consumer goods distribution and 
the CEP market are relevant for urban freight 
transport. Moreover, an accessible demarcati-
on can in principle be made via the shipments. 
Shipments in the CEP segment generally have 
a low weight (2 kg to approx. 31 kg) and vo-
lume. The primary customer groups, which 
are composed of  e-commerce or direct sales, 

Figure 5: Market Shares and Share of  Shipment Volume of  CEP Service Providers for the Parcel-subseg-
ment in Germany in 2016 (Schlautmann 2018)

3	 Brief Overview of the Current and Future De-
velopments of the CEP Segment
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are served under the terms B2C or B2B5.  The 
CEP segment is also often characterized by in-
dividual customer service in terms of  speed, 
punctuality and reliability. (Kille 2012; Kersten 
2021) Albeit, it is not only necessary to dif-
ferentiate the CEP segment from the other 
logistics submarkets but also to distinguish 
the CEP market itself. CEP service providers 
offer services in the courier, express and par-
cel markets. A clear segmentation of  the CEP 
market is fundamentally hampered by the lack 
of  a legal definition. This problem of  clas-
sifying services is made more difficult by in-
creasing business models (e. g. multichannel). 
However, this is particularly valid for the dif-
ferentiation of  express and courier services, 
so that the usual segmentation is possible at 
this point, as the focus of  the study at hand is 
on the parcel market. (Manner-Romberg et al. 
2017b) The largest sub-segment of  the CEP 
market in Germany in terms of  volume is the 
parcel segment. (Schwemmer et al. 2020) This 
segment is characterized in particular by high 
standardized and lightweight parcels. CEP ser-
vice providers in the segment are characterized 
by a high degree of  systemisation in order to 
process the large volumes of  shipments. (Kul-
tu et al. 2013; Schwemmer 2019) The parcel 
market in Germany is essentially made up of  
five players that operate nationwide. In 2018, 
the growing parcel market had a sales volume 

5 Business-to-consumer (B2C) refers to shipments from companies to end 
customers, while Business-to-business (B2B) refers to shipments between 
companies.

of  11.4 bn €. According to the Federal Net-
work Agency, Deutsche Post AG is dominant 
with its brand DHL, which has a market share 
of  45.5 %. (Wambach et al. 2019) 

Figure 5 shows the market shares of  CEP ser-
vice providers by turnover and parcel volume 
for 2016. It is evident that DHL and Hermes 
in particular have the highest shares in the 
end-customer business in Germany.

Courier services are characterized by very 
high-quality products, delivered personally by 
a courier and with the option to make new ar-
rangements at any time. On average, shipments 
of  the courier segment weigh about 1.5 kg. In 
the national context, shipments are delivered 
the same day. Service providers in the express 
segment predominantly transport individual 
shipments that are transported in groupage via 
hubs and depots. Unlike courier shipments, 
express shipments are not exclusively monito-
red. Express services, however, are organized 
via the CEP service providers’ own Express 
services and courier services are mainly orde-
red by business clients. A key criterion is a fast 
and time-definite delivery in door-to-door ser-
vice. There is no specific size limit for the ship-
ments, but the maximum weight limit of  31 kg 
is sufficient. (Kille 2012; Kultu et al. 2013)

The degree of  concentration of  the CEP 
sector is particularly high compared to other 
sub-markets in the logistics sector: 76 % of  the 
shares awarded are allocated to the ten largest 
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companies in the market. 70 % of  the com-
panies in the CEP sector operate only in this 
segment of  the logistical submarkets. The ex-
pected sales growth is assumed to be very dy-
namic. (Schwemmer 2018) For 2016, the CEP 
market had a revenue volume of  around 20 bn 
€, almost half  of  which have been generated in 
the whole parcel segment. About one third of  
the turnover has been achieved in the express 
market as well as 19 % by courier services. The 
development of  the parcel segment has been 
increasingly formed by higher demand from 
end customers. The express segment, which is 
traditionally characterised by B2B, has benefi-
ted from the increase in cross-border e-com-
merce. (Manner-Romberg et al. 2017a)

CEP service providers face major challenges. 
For example: High price pressure is observed 
in the CEP market, driven in particular by Ama-
zon. In recent years, Amazon has been able to 
push through lower individual prices with par-
cel service providers. (Schwemmer 2018) The 
classic demarcation between B2B and B2C 
is also becoming more complex. The requi-
rements that customers in the B2C segment 
place on CEP service providers are becoming 
similar in scope to those in the B2B segment (e 
g. Same-Day-Delivery). This is evident in the 
fact that demand for express deliveries is in-
creasing in the B2C segment, which was once 
reserved for customers in the B2B segment. 
The demand behaviour of  customers in the 
B2C segment has adjusted so that end custo-

mers expect fast and reliable deliveries in this 
segment. As a result, the differences between 
regular and express deliveries are decreasing. 
DPD therefore offers deliveries within 90 mi-
nutes or at specific delivery times in selected 
cities in Germany in response to the shifts in 
the B2C segment. (Ducret 2014) Following on 
from this, Allen et al. (2018) observe increa-
singly complex customer requirements in the 
B2C segment, manifested in customer-speci-
fic time windows, tracing of  parcels and alter-
native delivery locations. The increase in the 
B2C segment results in more complex delivery 
processes, as the first delivery rates can be as-
sumed to be lower compared to the classic 
B2B segment, as well as the B2C customers 
are spatially more dispersed and the shipment 
density per stop is lower. Another challenge is 
the increasing number of  returns.  Lengauer et 
al. (2015)  suggests that around 20 % of  ship-
ments are returned in Austria. This increases 
the pressure on CEP service providers, as an 
adjustment of  the return process is first assu-
med to be the responsibility of  the shippers 
and end-customers. It is estimated for Aust-
ria that the introduction of  a return fee would 
have a significant influence on the purchasing 
behaviour of  end-customers and therefore in-
directly also on the logistical processes of  CEP 
service providers on the last mile. (Lengauer et 
al. 2015) In Germany, approximately 280 mil-
lion parcels and 487 million articles have been 
returned in 2018, which corresponds to 
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16.3 % of  all parcels and 12.1 % of  all articles. 
The environmental impact is estimated at 
238,000 tonnes of  CO2-aquivalents. Technolo-
gical and standardised measures are identified 
as the greatest potential for reducing the proba-
bility of  returns. In addition, as in Austria, the 
introduction of  a return fee is also considered 
an effective instrument. (Forschungsgruppe 
Retourenmanagement, Universität Bamberg 
2019a, 2019b) Besides increasing challenges, 
CEP service providers also have opportunities 
to solve them. Schwemmer (2018) identifies 
three success criteria for the CEP sector:

1.	 high volume of  shipments in collection   
	 and delivery,

2.	 use of  information technology to auto- 
	 mate and increase the efficiency of  the  
	 handling speed and

3.	 cost-efficient handling of  the last mile.

Competitive advantages result from a trade-off  
between cost optimization and customer satis-
faction. The high rate of  returns is assumed 
to be the driver of  the increase in volume. In 
some e-commerce segments, a return rate of  
up to 60 % is assumed. (Schwemmer 2018) In 
addition, new potentials arise from multi-chan-
nel strategies of  retailers. The interaction with 
the customer will be more important, making 
individual delivery locations and times easier to 
implement. New distribution structures must 
also be implemented in order to get as close to 

the customer as possible with new distribution 
centres. This serves the goal of  saving mileage, 
especially on the last mile, but is also driven 
by new customer needs. It is assumed that to-
door delivery, which is identified as a cost dri-
ver on the last mile, will increasingly turn into 
a premium service in the future. (Schwemmer 
2018; Witten and Schmidt 2019)

3.2	 E-Commerce

The growth of  e-commerce has changed dis-
tribution in cities. E-commerce not only cau-
ses changes in the perception of  shopping be-
haviour, but also shapes the challenges cities 
and transport planners are facing.

There are many reasons why e-commerce has 
become more attractive to consumers: for in-
stance the greater variety of  products, home 
delivery, time savings and independence from 
opening hours all play a role. (Engels 2019)

E-commerce is a growing business. The trend 
of  its market growth is influenced by many fi-
gures. For instance, a huge increase in growing 
online shoppers can be observed. According 
to EU data, 88 % of  individuals aged 16 to 
74 have used the internet, 71 % of  whom had 
bought or ordered goods or services online. 
Around 80 % of  the internet users in Germa-
ny have ordered online in 2019. Gender, age 
and the level of  education all have an impact 
on e-commerce behaviour. The EU survey il-
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lustrates that younger generations and particu-
larly people with a higher level of  education 
are shopping more frequently online. (Eurost-
at n. d.; Seidel and Blanquart 2020) 

Moreover the European Commission esti-
mates that the B2C e-commerce markets of  
goods and services more than doubled its 
revenue from 200 bn € in 2013 to 490 bn € 
in 2017. (EEA Report 2019) In Germany 
e-commerce has recorded steady growth for 
years. The commercial associations HDE and 
BEVH monitor market developments annual-
ly, although their figures differ due to different 
survey methods. The HDE reports a turnover 
of  53.6 bn € for the year 2019. The BEVH fo-
recasts gross sales of  goods for the year 2019 

at around 72 bn €, which promises double-di-
git growth. (Deges 2020) 

3.3	 Annual/Daily Parcel Ship-
ment Volume in Germany

As a decisive parameter for describing the CEP 
segment from a transport planning perspective, 
the development of  the volume of  shipments 
per capita is important. It not only provides 
indications for assessing possible consequen-
ces for urban freight transport, but also makes 
it possible to spatially model the traffic of  the 
CEP market in the city. (cp. Chapter 4.3)

The parcel segment is the main driver of  the 
increasing number of  shipments per capita in 

Figure 6: Development of  Registration Figures for Commercial Vehicles and Shipment Volumes in 
the CEP Sector in Germany (2008-2019) (Leerkamp et al. 2020)
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the CEP market. It can be assumed that more 
than half  of  all parcels sent can be assigned 
to the B2C segment. (Manner-Romberg et al. 
2017a) For 2024 a growth to 4.3 bn shipments 
is expected. (BIEK 2020) The growth in ship-
ment volumes differs between the two relevant 
segments of  the demand side. The B2C-seg-
ment in particular is showing stronger growth 
than the B2B-segment. In the B2C-segment a 
growth of  8.6 % is recorded and a decrease in 
shipments of  2.8 % in B2B. There are sever-
al reasons why market shares are shifting to-
wards B2C-segments. The dynamic growth of  
e-commerce is contributing to the rising share 
of  B2C-shipments. Moreover a significant in-
crease is predicted for the goods of  daily use 
which will have a significant impact on the 
growth dynamics of  the market in the future. 
(BIEK 2020)

The parcel volume varies within Germany. In 
principle, the distribution of  B2C parcel vo-
lumes reflects the population distribution. An 
analysis of  the regional postcode-districts for 
the year 2016 concludes that the parcel volume 
is highest in Berlin, Hamburg and in parts of  
the Ruhr area. For example, a regional post-
code-districts in Berlin is estimated to have 
a volume of  around 65.7 million parcels per 
year. In comparison, the volume in the wea-
kest regions, which are predominantly located 
in rural areas, is only around 4.9 million parcels 
per year. If, on the other hand, the parcel volu-
me per capita in Germany is considered, a dif-
ferent spatial distribution emerges. The avera-
ge parcel volume is highest in the Bergisches 
Land region (22.1 parcels per capita). On aver-
age, a parcel volume of  18 parcels per capita is 
assumed for Germany. (Manner-Romberg und 

Figure 7: Shares of  the Vehicle Classes in the Vehicle Stock in Percent (BIEK 2018b)
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Müller-Steinfahrt 2017)

3.4	 Vehicle Fleet in the CEP Seg-
ment

In the course of  digitalization, urban freight 
transport is undergoing rapid change and is 
facing further growth due to an increase in 
the volume of  shipments. Consequently ra-
pid growth in shipment volumes will increase 
the trips of  small-sized vehicles. (Dabidian et 
al. 2016; Leerkamp et al. 2020) As shown in 
Figure 6, it can be assumed that the demand 
for light commercial vehicles in particular will 
continue to increase in the upcoming years.

According to a study by the World Economic 

Forum, the number of  delivery vehicles in the 
world‘s 100 largest cities will increase by 36 % 
in 2030 (World Economic Forum 2020). In 
contrast to heavy commercial vehicles, which 
are predominantly used for freight transport, 
light commercial vehicles are not only used 
for the transport of  freight but also through 
services such as craftmanship. An analysis in 
England concludes that around 34 % of  the 
mileage performed by light commercial ve-
hicles that are used commercially is in the 
goods transport segment. (Allen et al. 2018) 
The authors of  the study do not have similar 
figures for Germany. However, there is relati-
vely reliable data on the vehicle fleet of  CEP 
service providers in Germany. A rough estima-
te is sufficient at this point to draw conclusions 

Figure 8: CEP Vehicle Fleet Differentiated by Emission Classes in 2017 (BIEK 2018a)
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for the subsequent modelling of  CEP trans-
ports. The last mile is predominantly managed 
by using light commercial vehicles (7.5 t gross 
vehicle weight (GVW)). (Kienzler et al. 2019) 
A total of  140,000 vehicles were used in the 
German CEP sector in 2016. From the data 
available for Germany, there is a breakdown 
of  vehicle classes, albeit not based on the of-
ficial statistics of  the Federal Motor Transport 
Authority (KBA). The present differentiation 
is however sufficiently precise to gain an un-
derstanding of  the use of  vehicles in the CEP 
sector. The vehicles were divided into the fol-
lowing vehicle categories (BIEK 2018a):

•	 Car

•	 Light commercial vehicles < 7.5 t 		
	 gross vehicle weight (GVW) and vans

•	 Heavy commercial vehicles > 7.5 t 

In relation to the German truck fleet in 2016, 
CEP-vehicles represent a share of  approxi-
mately 4.5 %. Within the commercial vehic-
le segment, the share is approximately 3.5 % 
compared with the nationwide stock. 92 % of  
the vehicles used in CEP sector are delivery 
vehicles. (BIEK 2018b) 

To map the emissions of  the CEP segment, a 
breakdown of  the emission classes is import-
ant. Around 95 % of  the vehicles used in the 
CEP segment are powered by fossil fuels. It is 
estimated that about 5,000 electric vehicles are 
used in the last mile. (Kienzler et al. 2019) 

A consideration of  emission classes is relevant 
for the last mile, as there are access restrictions 
for low emission zones in Germany. For ex-
ample, only vehicles that have at least Euro 4 
are allowed to drive into low emission zones. 
Currently, Euro 6 d meets the strictest limit 
value regulations that apply throughout Euro-
pe. (UBA 2021)

For the year 2017, Figure 8 shows the emission 
classes for the vehicle population of  CEP ser-
vice providers. (BIEK 2018a) It follows from 
Figure 8 that the vast majority of  vehicles used 
in the CEP segment meet the requirements for 
German environmental zones.

3.4.1	 Alternative Vehicles in Last Mile 
Delivery

Currently the use of  vehicles with diesel engi-
nes can be considered as standard on the last 
mile. The reasons are manifold. In particular, 
the high availability of  fuel, an area-wide refuel-
ling infrastructure and low acquisition costs of  
the vehicles are seen as the main reasons for 
their use today. In contrast to combustion ve-
hicles, electric vehicles offer the possibility of  
local emission-free operation, which provides 
opportunities to handle the last mile more sus-
tainably in view of  air pollution control in ci-
ties. The limited range of  an electric vehicle is 
not a barrier to last mile use, as trip distances 
are usually short. If  the trend of  falling battery 
prices continues, their use may also be econo-
mically worthwhile for CEP service providers. 
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(Hardi 2019) The DPD group aims at making 
parcel delivery in 23 cities in Germany CO2 
free by 2025 by using cargo bikes and electric 
vehicles (dpdgroup 2020b). UPS has been tes-
ting the use of  cargo bikes throughout Ger-
many since 2012. GLS uses both cargo bikes 
and e-scooters in selected model cities. In ad-
dition to the use of  cargo bikes, Hermes is also 
testing delivery by mini electric vehicles. (Junk 
and Wielgosch 2019)

The use of  cargo bikes is particularly worthwhi-
le for very short distances. The maximum load 
is estimated at 80-200 kg, in some cases up to 
400 kg. The advantages of  the cargo bike re-
sult from the lack of  fuel costs, better accessi-
bility and the independence from restrictions 
such as the time limitation of  the delivery of  
the inner cities for conventional vehicles. (Sla-
binac 2015)

3.5	 Last Mile Delivery Concepts

CEP service providers face great challenges 
when it comes to the last mile of  the supply 
chain. These include the intensity of  competi-
tion, which is caused by free delivery offers of  
the shipper, or the expectations of  customers 
to have short delivery times. Especially the last 
mile in the urban context is an obstacle caused 
by strict regulatory measures of  the local au-
thorities, or by the lack of  logistic infrastruc-
ture, such as missing loading zones. (Janjevic 

and Winkenbach 2020) Second-row parking is 
increasing, which leads to insecure situations 
for all road users, especially in large cities with 
a high delivery density. In addition, a study in 
London showed that CEP delivery vehicles are 
parked on delivery areas for about 2/3 of  the 
day and the parcel couriers have to cover up 
to 10 km by foot (each tour). (McLeod et al. 
2020)

In the following, delivery concepts are presen-
ted that are widely discussed in the scientific 
literature. Boysen et al. (2020) have named a 
number of  drivers that increase the need for 
new concepts. Thus the authors particular-
ly point out the following effects as drivers: 
(Boysen et al. 2020)

•	 Sustainability: The increasing demand 	
	 for parcel services is causing growth in 	
	 CEP traffic in the cities. As a conse		
	 quence, an overload of  infrastructure 	
	 capacities and an increase in environ-	
	 mental pollution (like GHG emissions 	
	 and noise) can be observed.

•	 Costs: Gevaers et al. (2014) have been 	
	 able to show in their basic scenario for 	
	 modeling the costs for a conventio-		
	 nal delivery of  the last mile, that for 	
	 Belgium 3.87 € of  delivery costs would 	
	 occur on the last mile.  A systematic 	
	 sample calculation for Germany shows 	
	 that the costs of  the last mile, with 		
	 11.51 €, account for 77 % of  the total 	



43

Table 3: Comparison of  Attended and Unattended Delivery Systems (Allen, J., Thorne, G., Browne, 
M. 2007)

	 costs. (Brabänder 2020)

•	 Time pressure: The growth of  e-com	
	 merce and the associated offers such 	
	 as same-day-delivery have increased 	
	 the pressure on the last mile. In additi-	
	 on, the weekly schedule of  CEP traf-	
	 fic is differing. In particular, a 		
	 peak in demand can be observed on 	
	 Mondays which requires an adjust-		
	 ment 	 of  the workforce to the drivers.	
	 (Boysen et al. 2020) Questions of  deli-	
	 very speed, choice of  delivery day and 	
	 the possibility of  being served in a de-	

	 livery window increase the complexity  
	 of  the last mile and are cited as  
	 reasons why the need for newer con	
	 cepts is growing. (Janjevic and Winken	
	 bach 2020)

A consideration of  alternative delivery con-
cepts is also becoming more important in 
Germany. The industry representative BIEK 
assumes that deliveries to parcel boxes will 
increase to which the corona pandemic also 
contributed. (Incoterms 2020) DHL has been 
testing a more sustainable way to handle deli-
veries via packing stations since the beginning 
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of  2000. Currently, around 3,500 packing sta-
tions are operated throughout Germany. (Junk 
and Wielgosch 2019) In their study of  good 
practices in urban freight transport Allen, J., 
Thorne, G., Browne, M. (2007) compared dif-
ferent delivery systems. In general, deliveries 
can be made to the following locations (ibid):

•	 the customer‘s home,

•	 the customer‘s workplace,

•	 delivery boxes,

•	 collection points and

•	 locker banks.

Table 3 represents a comparison of  attended 
and unattended delivery systems and contrasts 
the delivery systems with characteristics de-
scribing coverage of  the last mile and level of  
delivery costs. (Allen, J., Thorne, G., Browne, 
M. 2007)
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4.1	 Short Overview and Descrip-
tion of  Berlin

4.1.1	 Political and Social Overview

The capital Berlin is the largest city in Ger-
many and one of  three cities which is also a 
city-state. With 3,662,501 million inhabitants 
Berlin is also the most-populous one in Ger-
many. (Statistical Office for Berlin-Branden-
burg 2020a) As a federal state, Berlin is also 
directly involved in Germany‘s federal system.

Figure 9 shows the administrative organisati-
on of  Berlin in relation to the responsibilities 
of  the federal government. The Senate as the 
executive branch is responsible for making sta-
te policy and represents the top of  the admi-
nistration in Berlin. The Senate headed by the 
governing mayor is responsible for different 
departments which are led by the Senators. 
(Center for Political Education Berlin n. d.) 
However, the Senate is not only the governing 
body of  Berlin, but also simultaneously assu-

4 Last Mile Organisation in Berlin

Figure 9: Structure of  Berlin’s Government (Rode 2019)
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mes municipal tasks, which it shares with the 
districts. As a consequence, Berlin’s state admi-
nistration is organised in two tiers. On one le-
vel is the Senate and on the other the districts, 
which are self-governing units but not inde-
pendent territorial authorities. This results in 
a complex interplay of  responsibilities. (Hoff-
mann and Schwenkner 2010) For this study, 
the key stakeholder is the Senate Department 
for Environment, Transport and Climate Pro-
tection (SENUVK), whose structure can be 
seen in Figure 10. SENUVK represents two 
policy areas where the Department of  Trans-
port clarifies urban freight transport issues.

4.1.2	 Development of  Berlin’s Population

The number of  Berlin residents has been growing 
with an upward trend since 2004. The prospering 
economy in particular is cited as the reason for 
the population growth. Since 2011, the population 
development has experienced an even more dy-
namic growth. The population forecast for Berlin 
is based on three possible variants. In the conser-
vative estimation, a population of  approximately  
3.81 million is assumed for the forecast year 
2030. In the optimistic variant, an increase up to  
4.05 million inhabitants is estimated. Population 
growth is expected for all districts. Nevertheless, 
the dynamics diverge within the districts. The 
strongest growth of  11 % is assumed for district 

Figure 10: Organisational Chart of  the Department for the Environment, Transport and Climate 
Protection Following (Senate Department for the Environment, Transport and Climate Protection 

2020a)
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Figure 11: Inhabitants per 100x100 m2 Grid Cell Updated for the Year 2019 in Berlin, Own Calculati-
on

Pankow. In contrast, Charlottenburg-Wilmersdorf, 
which is at the rear of  the rankings, is expected to 
grow by only 0.3 %. (Senate Administration for 
Urban Development of  Berlin 2019)

Figure 11 shows the population distribution at 
grid cell level for the year 2019. It can be seen that 
the population density is particularly high in the 
inner city districts. 

4.1.3	 Economic Development of  Berlin

Since 2005 expansive forces can be observed in 
Berlin, which have contributed to the growth of  
Berlin‘s economy. Between 2004 and 2010, Ber-
lin’s real macroeconomic performance developed 
almost twice as fast as Germany‘s, contributing 
to Berlin’s narrowing of  its economic gap com-
pared with major European cities. (Geppert and 
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Gornig 2012) Berlin had an average growth rate of   
4.42 % between 2008 and 2018. The GDP per 
capita reached 36,900 € in 2018 which is almost 
the same level as the German average. (EC NaN) 
Figure 12 compares the development of  Berlin’s 
GDP and employment figures for a period of  28 
years. We can see that growth is evident for both 
variables over a similar period of  time with GDP 
growth being stronger.

Since reunification, Berlin‘s economy has under-
gone considerable structural changes. The growth 
of  the tertiary sector has gone hand in hand with 
the decline of  industry. An abundance of  smaller 
companies has helped to make Berlin’s economic 
system very dynamic and innovative. For example, 
companies are particularly active in the following 

fields: creative industries, IT, health care, biotech-
nology and environmental technology, optical in-
dustry and medical technology. (EC NaN)

4.1.4	 Overview of  Traffic Relevant Para-
meters in Berlin

In the following, traffic indicators and the spa-
tial distribution of  pick-up points and depots 
in Berlin are considered.

In general, the data basis for passenger traffic 
in cities is better positioned than the data ba-
sis for freight transport. In addition, there is 
a lack of  in-depth knowledge about the logi-
stics processes for supply in cities. (Leerkamp 
et al. 2020) Specific data-based statements on 
the situation of  CEP traffic in Berlin are only 

Figure 12: GDP and Employment Figures in Berlin (Statistical Office for Berlin-Brandenburg 2020b)



49

possible to a limited extent. For example, the-
re is no city- or state-specific information on 
the vehicle fleet composition of  CEP service 
providers.6

A decisive parameter for the description of  
traffic in a city is the modal split, which de-
scribes the shares of  the modes of  transport 
in a defined area. Berlin‘s modal split is cha-
racterized by a high share of  environmental 
transport. Thus, 26 % of  the trips are made by 
public transport. Pedestrian traffic (walking) 
has the highest share of  all means of  trans-
port with 27 %. The share of  the trip purpose 
shopping/ services accounts for 28 % of  all 
trips in Berlin. This is carried out by 39 % on 
foot. (Agora Verkehrswende 2020; Gerike et 
al. 2019)
6 In the context of  this project, representatives of  the CEP service pro-
viders in Berlin were asked for expert interviews. Only one CEP service 
provider gave more detailed information on the vehicle fleet.

A relevant parameter for describing CEP-trans-
port in cities is the average parcel volume per 
capita. For 2016, the absolute B2C parcel volu-
me for Berlin was approximately 65.7 million.( 
Quantity is discussed in depth in chapter 4.3.1) 
(Manner-Romberg et al. 2017a)

As already explained in Chapter 3.5, a large 
number of  alternative delivery concepts exist. 
In order to evaluate the feasibility of  alterna-
tive delivery locations, an analysis of  the spa-
tial distribution of  pick-up points is required. 
In Berlin there are approximately 2,793 pick-
up points spread across all CEP service pro-
viders.7 The number of  pick-up points varies 
between the districts. It is noticeable that the 
districts with a high population density in par-
ticular have many stations (cp. Figure 11 and 
Figure 13). In addition to the absolute consi-
7 Own investigation.

Figure 13: Pick-up Points per District and Area
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Figure 14: Number of  Stops and Stations with at Least 1 Pick-up Point in Catchment Area of  350 m 
in Berlin, Own Calculation. Stops from (Verkehrsverbund Berlin-Brandenburg n. d.)

deration of  the pick-up points per district, the 
average catchment areas per hectare (ha) of  a 
pick-up point per district are also taken into 
account. Here, too, it becomes clear that the 
districts close to the city centre perform signi-
ficantly better, as shown in the Figure 13. 

Another criterion to determine the spatial ac-
cessibility of  Berlin through pick-up points is 
to check how many public transports stops 
within a catchment area have pick-up points. 
The lower bounds from Pütz and Schönfelder 
(2018) are selected as the size of  the catchment 
area which is 350 m. Among the 10,979 stops 
included in (Verkehrsverbund Berlin-Branden-
burg n. d.), 7,768 stops have at least one pick-
up point within the 350 m catchment area. 
The distribution of  pick-up points per stop is 

shown in Figure 14.

Figure 15 shows the pedestrian accessibility 
of  the pick-up points. The pedestrian network 
from OpenStreetMap (OSM) is used as a mo-
del to calculate the accessibility of  the pick-up 
points. Since a travel time is calculated for each 
100x100 m grid cell, it is also possible to calcu-
late the number of  residents who are reachable 
within a given interval. This means that around 
2.85 million inhabitants can reach a pick-up 
point within 10 minutes as shown in Figure 
16. Furthermore, it can be seen that less than 
30,000 inhabitants need 30 minutes or more 
to reach the next pick-up point. The analysis 
shows that Berlin has high potentials to deliver 
shipments at alternative delivery locations.
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Figure 15: Walking Distance to Pick-up Points in Berlin, Own Calculation

Another way of  evaluating the spatial coverage 
of  Berlin is to analyse the number of  depots in 
comparison to the area or the number of  inha-
bitants. Table 4 compares key figures regarding 
the number of  inhabitants and the areas of  the 
seven largest cities in Germany in relation to 

the number of  depots which are located geo-
metrically in these cities. The area per depot, 
for which it is simplistically assumed that it is 
the operational area of  a depot, is lowest in 
Berlin. If  we compare the number of  inhab-
itants with the number of  depots, Berlin ranks 
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Figure 16: Distribution of  Inhabitants within Travel Time Intervals of  Pick-up points in Berlin, Own 
Calculation

third to last. 

4.2	 Overview of  Current City-wi-
de Logistics Strategies and Plans

Numerous cities in Germany have a variety of  
formal and informal concepts in which urban 
freight transport plays only a subordinate role, 
even though its supply function makes a sig-
nificant contribution to life and economic ac-
tivity in cities. At the same time, urban freight 
transport contributes to negative impacts that 
run counter to the goals of  a sustainable urban 
and transport development. These include for 
example the emission of  air pollutants and the 

irregular loading and unloading in the second 
line. (Leerkamp et al. 2020) 

Against this background, urban freight trans-
port concepts can make a significant contribu-
tion to the sustainable handling of  incompa-
tible traffic. In recent years, different designs 
of  conceptual solutions have been discussed, 
which according to Straube et al. (2018) focus 
on the following instruments:

•	 Introduction of  a city toll to avoid dri-   	
	 ving in the city centre.

•	 Creation of  loading zones for com-		
	 mercial traffic.
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•	 Establishment of  urban micro-hubs 	
	 and use of  cargo bikes.

In general, the urban freight transport concept 
is an opportunity for the municipality to inter-
vene in urban freight transport in a steering 
manner. It considers the actors and processes 
that are fundamentally different from passen-
ger transport and makes it possible to build up 
common knowledge, networks and trust to-
gether with the actors in the logistics industry. 
Since many measures have to be implemented 
by the logistics industry, extensive participati-
on and coordination with them is necessary. 
Therefore, the concept should contain a coor-
dinated mission statement, ambitious goals 
and suitable measures. (Leerkamp et al. 2020)

For Berlin in particular, a concrete concept 
is available in the form of  Integriertes  Wirt-
schaftsverkehrskonzept8 (IWVK), which in 
essence concretises the Stadtentwicklungsplan 
Verkehr9 (StEP Verkehr). The IWVK further 
8 engl.: Integrated Commerical Transport Concept
9 engl.: Urban Development Plan Transport

specifies the content and derives detailed 
approaches and measures from StEP Verkehr. 
(Menge n. d.)

The objectives of  the IWVK can be integrated 
into the overarching range of  objectives of  the 
StEP Verkehr which are shown in Table 5. (Se-
nate Administration for Urban Development 
of  Berlin)

Currently, the new edition of  the IWVK is 
in progress. The goal for the short and me-
dium-term planning horizon is to review the 
existing measures and identify new approaches 
for the compatible handling of  urban freight 
transport. The following core topics form the 
focus of  the concept which are developed on 
a cross-stakeholder basis. (Senate Department 
for the Environment, Transport and Climate 
Protection n. d.): 

•	 Heavy transports

•	 Waste management companies and –	
	 infrastructure

Table 4: Comparison of  the 7 Largest Cities in Terms of  the Number of  Depots in the City



54

Table 5: Quality Objects and Goals for Action in IWVK (Senate Administration for Urban Develop-
ment of  Berlin)

•	 CEP

•	 road freight transport

•	 Inland waterway transport, rail freight 	
	 transport and logistics locations

•	 Traffic data and information

•	 Air cargo

In addition, there are a number of  other con-
cepts and plans from which targets for freight 
transport in Berlin are derived. 

For example, the StEP Industrie und Ge-
werbe10  which fleshes out and identifies key 
sources and destinations of  urban freight 
transport. The accessibility of  these areas is 
also a core topic of  the IWVK. (Menge n. d.) 
(cp. Table 5) 

10 engl.: Urban Development Plan Industry and Commercial

The Berlin Energy and Climate Protection 
Program (BEK) for instance sets out a time-
table for achieving a climate-neutral Berlin in 
2050. For freight transport, the concept envi-
sions a shift from fossil-fuelled trucks to more 
sustainable modes and vehicles. (Menge n. d.; 
Senate Administration for Urban Develop-
ment of  Berlin 2016)

The Clean Air Plan contains a wide range of  
measures that also affect urban freight trans-
port. Thus, a key measure has been the gra-
dual introduction of  an environmental zone. 
In addition, the noise action plan describes 
strategies to help reducing traffic-related noise, 
especially on major roads. (Menge n. d.)

Currently SENUVK is working on two new 
sections for Berlin‘s mobility law. (Senats-
verwaltung für Umwelt, Verkehr und Klima-
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schutz, 2020c) The following points of  the 
draft bill are relevant for CEP transport (Se-
nate Department for the Environment, Trans-
port and Climate Protection 2020b):

•	 Securing areas for the establishment  	
	 of  local transshipment centers.

•	 Promoting the sensible use of  alterna-	
	 tives to diesel-powered commercial ve-	
	 hicles.

•	 Delivery processes should be 		
	 efficient, compatible with the city and 	
	 as low-emission and bundled as 		
	 possible.

•	 Consideration of  the concerns of  ur-	
	 ban freight transport by creating a   
	 platform for exchanges between stake-	
	 holders in the field of  freight transport 
	 and the administration and updating of  
	 the integrated freight traffic concept. 

4.2.1	 City-logistics Measures in Berlin

Logistics concepts offer a wide range of  mea-
sures, which are examined in more detail as 
follows. According to Leerkamp et al. (2020) 
and Russo and Comi (2011) urban freight 
transport measures can be differentiated into 
the following categories as shown in Figure 17.

Here, the measures differ depending on the 
category. For example, a possible material 
infrastructure measure is aimed at securing 
available areas that can be used as micro-de-

pots. In this measure, the task of  the muni-
cipality is the preparation of  the micro-depot 
according to planning law. Private actors, on 
the other hand, operate the micro-depot site. 
(Leerkamp et al. 2020) One example of  a mea-
sure implemented in the area of  material inf-
rastructure is the KOMODO project, which 
tests a sustainable design of  the last mile using 
cargo bikes and micro-depots open to CEP 
service providers in Berlin. Starting from the 
depot on a shared area, the final distribution 
of  parcels is carried out without consolidation 
of  the shipments. (Junk and Wielgosch 2019)

Immaterial infrastructure on the other hand 
describes a set of  measures that uses informa-
tion technology to increase both the service 
qualities of  private actors and the efficiency 
of  logistics processes in terms of  costs and 
negative externalities. In this context, the use 
of  telematics tools can contribute to both ma-
king transports more sustainable and also im-
proving operational processes. One example is 
the increase in vehicle load rates. (Russo and 
Comi 2011)

Equipment measures for instance are im-
plemented by private actors. In particular, this 
involves alternative vehicle concepts. For ex-
ample, the deployment of  cargo bikes on the 
last mile can reduce negative effects. (Compare 
with Descriptive profile 21) (Leerkamp et al. 
2020)

Measures from the governance area subsu-
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me both regulations such as access restric-
tions, nighttime driving bans or delivery time 
windows as well as the moderation of  coordi-
nation processes. Regulatory actions and the 
bringing together of  various stakeholders fall 
within the scope of  the municipality‘s respon-
sibilities. (Leerkamp et al. 2020) In the area of  
governance, the following measures can be 
mentioned as examples, some of  which are 
already being implemented in Berlin or have 
been identified as potential measures. In terms 
of  planning and zoning law, the Berlin admi-
nistration has a range of  instruments at its 
disposal to take the interests of  freight trans-
port more fully into account. Freight transport 
zones, for instance, can be formally designa-

ted in the building plan (Bebauungsplan). In ad-
dition, as part of  the building permit process 
(Baugenehmigungsverfahren), the building permit 
authority has the opportunity to consider the 
interests of  freight transport on an equal foo-
ting with the interests of  passenger transport. 
Participatory planning procedures in the form 
of  a consultation group such as the Plattform 
Wirtschaftsverkehr have been tested and are 
being implemented. (Senate Administration 
for Urban Development of  Berlin)

In addition to the pure description of  possib-
le measures in the previously defined dimen-
sions (cp. Figure 17), an analysis with regard 
to their feasibility and impact must also be 

Figure 17: Measures in Urban Freight Transport, Own Description Based on (Francesco Russo and 
Antonio Comi 2011; Leerkamp et al. 2020)
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considered. In the wake of  the annual excee-
dance of  NOx limits, the federal government 
initiated an emergency programme to reduce 
pollution in the affected German cities, which 
resulted in so-called Green City Plans (GCP), 
among other initiatives, that provide measures 
for NOx reduction. (Breiden 2020) Breiden 
(2020) has analyzed the measures described in 
German GCP in terms of  their effectiveness 
and feasibility in time. The results are briefly 
presented below. 11

Within the bundle of  measures for material 
infrastructure, micro-depots and parcel sta-
tions in particular are identified as the most 
effective measures, as they can achieve a short-
term effect in addition to being cost-effective 
to implement. Besides, the establishment of  
delivery and loading zones is of  considerable 
importance, as they are easy to implement and 
are considered to be cost-effective. In the area 
of  equipment measures, the use of  cargo bi-
kes and electric vehicles is prioritized the most. 
Even though the acquisition costs are higher 
compared to fossil-fuelled vehicles, the use of  
alternative vehicles is rated as effective. In ad-
dition, the high potential also results from the 
short-term feasibility as vehicles are already of-
fered on the market. In the realm of  governan-
ce, the introduction of  access restrictions and 
delivery at off-peak times are prioritized the 
most. This results from the high effectiveness 
of  the measures, which can also be implemen-
11 The prioritised measures in the dimension of  immaterial infrastructure 
are not considered here.

ted promptly. 

In addition to assessing measures that can be 
implemented in the short term and that are 
effective, it follows from the analysis of  the 
GCP that the measures applied are in many 
cases identical to those in the cities analysed 
as seen in Figure 18. Figure 18 shows how of-
ten the measures described occur in German 
GCP. According to the analysis, the use of  al-
ternative vehicles and the use of  micro-depots 
are most frequently proposed as measures in 
GCP. For example, in the B2C segment, parcel 
stations are often proposed; in the B2B seg-
ment, the establishment of  micro-depots are 
named as a measure. (Breiden 2020)

Further details on urban freight transport mea-
sures can be found in the which contains an 
overview of  measures in urban freight trans-
port as well as differentiated descriptions of  
individual measures.

4.3	 Modeling Last Mile Logistics 
in Berlin

4.3.1	 Calculation of  Parcel Volume and 
Spatial Distribution

The parcel volume is calculated separately for 
B2C and B2B. The total B2C volume is deter-
mined on the basis of  the annual per capita 
volume in B2C. The per capita volume of  the 
parcel market is taken from a market survey 
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Figure 18: Number of  Selected Measures in GCP in Germany (Breiden 2020)

by the German Federal Network Agency from 
2017 (BNetzA 2017). The study displays the 
per capita parcel volume on the basis of  the 
2-digit zip code areas for the year 2016. The 
development is extrapolated into 2019 based 
on the increase in national B2C parcel volu-
mes, resulting in a 24.4 % increase in parcel 
volume in the period from 2016 to 2019.

Since the study only displays the parcel market, 
the volume of  courier and express shipments 
are determined proportionately. In 2019, 
courier and express shipments account for  
15.8 % of  CEP volume, which is added to the 
per capita volume in the parcel market. The 
resulting annual per-capita-CEP-volume is 
shown in Figure 19 for the city of  Berlin.

Berlin‘s B2C per capita volume is then calcula-
ted using the population distribution based on 
the 100x100 m census cells. The census cells 
are based on the population of  Berlin in the 
year 2011, which is why the population data is 
also extrapolated to the year 2019 based on the 
population development in Berlin‘s districts. 

Hence the total annual B2C volume in Berlin 
amounts to 98.308 million parcels. The spatial 
distribution is shown in Figure 20.

The volume of  parcels is concentrated in the 
inner-city areas, in line with the population dis-
tribution. The highest volume is 29.0222 par-
cels.

As there are no reliable key figures on the 
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volume of  B2B Volume, the B2B volume is 
estimated proportionally to the B2C parcel vo-
lume. The share of  the B2C parcel volume is 
around 70 %, consequently 30 % is accounted 
by B2B. With an annual B2C parcel volume 
of  98.308 million parcels, this corresponds to 
42.132 million parcels in B2B per year.

The spatial distribution of  the B2B volume is 
based on company locations. Retail compa-

nies are treated separately. For companies that 
cannot be assigned to the retail sector, it is as-
sumed that the parcel volume corresponds to 
that of  a private individual. A total of  27,435 
companies that cannot be assigned to the retail 
trade can be identified via the commercial re-
gister. For these, an average parcel volume of  
20.4 parcels is assumed. Thus, an annual vo-
lume of  663,304 parcels can be specified for 
the companies. The remaining B2B CEP-vo-

Figure 19: Annual Per-Head-Parcel-Volume Grouped by 2-digit Postal Code Area
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lume is allocated to the retail sector. A total of  
13,443 retail stores can be identified that recei-
ve 39.0 million parcels per year. Each retail sto-
re thus receives around 2,901 parcels per year. 

The total CEP volume amounts to  
140.440 million parcels per year. Express and 
courier services account for 15.6 % of  this, 
which corresponds to 24.809 million parcels. 
The spatial distribution of  the entire CEP-vo-

lume is represented in Figure 21.

According to BIEK (2018c) figures, around 
10 % of  B2C parcel volumes are attributab-
le to parcel stores and around 3 % to pick-up 
points. 

Therefore, in the next step, the parcel volume 
is distributed among the relevant CEP service 
providers in proportion to their market shares. 
DHL, DPD, UPS, GLS, Hermes and Amazon 

Figure 20: Annual B2C-CEP-Volume per 100x100 m2 Grids Cells
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Figure 21: Annual CEP-volume per 100x100 m2 Grid Cells

are considered. 13 % of  the mail volume of  
each service provider is thus allocated to the 
pick-up points and parcel stores of  the respec-
tive service providers. The calculated volume 
of  the pick-up points and parcel stores is sub-
tracted in equal parts from the volume of  the 
grid cells without any pick-up points or parcel 
stores.

The result for each of  the 100x100 m grid 

cells is information on the CEP-volume and 
the proportional distribution among the ser-
vice providers. Based on this information the 
delivery tours are created.

4.3.2	 Network Model

In order to be able to measure the contributi-
on of  measures in terms of  mileage and CO2 
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reduction, information on the current CEP or-
ganisation, number of  vehicles used, type of  
vehicles (combustion engine, electric, etc.) and 
mileage as well as impact estimates of  indivi-
dual measures are necessary. Information on 
the fleet used, the respective mileage and the 
degree of  utilisation (parcels/tour) per CEP 
service provider can only be obtained through 
a survey and serve to calibrate a model that is 
used to estimate the effects of  measures and 
the status quo of  mileage. There are no de-
tailed statistics on the CO2 emissions of  CEP 
service providers in Berlin.

Figure 22 shows the underlying network mo-
del that is an extract from the OpenStreetMap 
road network. If  a CEP tour is considered in 
more detail, it is made up of  the entry into the 
delivery area, the servicing of  the delivery area 
and the exit from the delivery area to the CEP 
depot. (Holthaus et al. 2019) Depending on 
the location of  the depot in relation to the de-
livery area, the CEP traffic overlaps the mor-
ning peak hour. The latter has an impact on 
the driveable speed, especially in densely po-
pulated cities. In addition, logistics areas are 
usually located on the periphery. The after-
noon peak hour usually does not overlap with 
the CEP tours. Based on a working time of  
8.5 hours/d, most CEP tours are finished bet-
ween 3 and 4 pm. In addition, the afternoon 
peak hour is usually less pronounced because 
commuter traffic is spread over a longer peri-
od of  time due to trip chains (e. g. shopping 

after work) and part-time work. The influence 
on the possible travel speed is therefore less in 
the afternoon than in the morning. Therefo-
re, the network model was parameterised with 
driveable speeds in the morning hours.

The influence of  traffic on the drivable speed 
can be seen in Figure 23. The thinner a net-
work edge is, the lower the driveable speed. 
At motorway exits, lower speeds towards the 
city centre can be seen in the morning hours, 
which is not least due to the congestion at the 
traffic lights.

Based on the depot locations of  the CEP ser-
vice providers (cp. Figure 26), the location of  
the pick-up points (cp. Figure 15) as well as the 
distribution of  the B2C and B2B parcel volu-
mes on the basis of  the 100x100 m grid cells 
(cp. Figure 21), the mileage and the routes of  
the CEP tours are determined by modelling 
(cp. 4.3.3). The tour generation algorithm is 
calibrated using the information from the in-
terviews with the CEP service providers.

4.3.3	 Model Results - Emission and Mile-
age

Due to the lack of  CEP-specific emission data 
in the statistics, the following scenarios are mo-
delled. The first scenario, called „Base-Scena-
rio“, describes a conventional delivery with 
diesel vehicles without taking district-based 
measures into account. The achievable emissi-
on reductions are classified using the example 
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of  KoMoDo (compare to Descriptive profile 
11 in Apendix II). Subsequently, two scenarios 
are looked at. In order to map the theoretical 
optimum of  the existing delivery infrastruc-
ture, the entire CEP volume within a given area 
around the pick-up points gets allocated to the 
pick-up points of  each CEP service provider, 

then a scenario inspired by existing structures 
in China is presented.

Model output is the mileage of  each CEP ser-
vice provider. On this basis, the resulting emis-
sions are calculated with the Manual of  Emis-
sion Factors of  Road Transport (HBEFA) 4.1. 

Figure 22: Parameterised Network Model
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Figure 23: Parameterised Network Model – Sample Cut-out

HBEFA is a database that presents emission 
factors for road traffic. Emission factors are 
differentiated according to different spatial re-
ferences, traffic situations, road types and lon-
gitudinal gradients. The aggregation levels of  
the HBEFA are shown in Figure 24. (INFRAS 
Bern/Schweiz with MKC Consulting GmbH 

und IVT/TU Graz 2019)

Furthermore, different vehicle classes (inclu-
ding passenger cars, light commercial vehicles 
and heavy commercial vehicles) are differenti-
ated. The vehicle fleets of  the specific vehicle 
classes are weighted with the mileage shares 
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of  the EU emission standards and can be dif-
ferentiated according to different weight clas-
ses for commercial vehicles. Emission model-
ling is done for CO2, NOx and PM. Emission 
factors are differentiated by space reference, 
street type and traffic situation. 

The traffic situations necessary for this calcula-
tion can be derived from the parameterisation 
of  the network model with real driven speeds 
out of  Floating Car Data (FCD) (cp. Figure 
25). Both, the results of  the model, as well as 
the vehicles used (vehicle type, total gross ve-
hicle weight and payload volume) were calibra-
ted on the basis of  interviews with the CEP 
service providers in Berlin.12 

Despite the use of  a model, the results of  this 
study are only orders of  magnitude and do not 

12 All CEP service providers in Berlin were contacted in this regard, of  
which only one service provider provided feedback. Due to the large volu-
me of  consignments to be handled by this service provider, it was possible 
to validate the model.

represent exactly measured emissions. In addi-
tion, a detailed analysis of  the traffic situations 
in the delivery area is missing. Here, the HBE-
FA emission values depend strongly on the di-
stance travelled between two deliveries and not 
on the general traffic situation. However, the 
model is suitable for illustrating the effects of  
the measures and for comparing the characte-
ristic values. 

4.3.3.1	Base Scenario

The base scenario reflects conventional deli-
very with delivery vehicles up to 3.5 t GVW 
(gross vehicle weight) or 7.5 t GVW - depen-
ding on the CEP provider. Based on the par-
cel volumes calculated in chapter 4.3.1 (each 
100x100 m grid) and the recorded depot loca-
tions (cp. Figure 26), tours can be calculated 
starting from each depot on the basis of  the 
network model.

Figure 24: Aggregation Levels of  HBEFA 4.1 (INFRAS Bern/Schweiz with MKC Consulting 
GmbH und IVT/TU Graz 2019)
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In addition to the depot locations, Figure 26 
shows the CEP-vehicle volume resulting from 
the model on the network model. The thick-
ness of  the network edges reflects the number 
of  crossings of  CEP vehicles. It can be seen 
that CEP traffic is concentrated on the main 
road network, but that the vast majority of  se-
condary roads are also used at least once.

This scenario results in a total daily mileage of  

77,322 km per day. Of  this, 59,152 km are in 
the area of  Berlin (76.5 %). Within the city li-
mits, the main road network is more heavily 
used than the access roads. Here, 67.3 % of  
the mileage is accounted to the major road 
network. In total (Berlin and surrounding area) 
18.2 tons of  CO2, 386 kg NOx and 1.4 kg PM13  
are emitted. 

13 Particulate Matter.

Figure 25: FCD Based Traffic Situations within the Network Model
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4.3.3.2	Cooperative Use of  Micro-depots

In addition to the base scenario, two alterna-
tive delivery scenarios are considered. At first, 
the KoMoDo project is pictured. (Further de-
tails in Descriptive profile 11) The CEP pro-
viders share an area in the city district Prenz-
lauer Berg. Each CEP provider has its own 
Micro-Depot on the area. The parcels are de-
livered via cargo bikes. The catchment area of  
KoMoDo is within a radius of  3 km14  around 
14 As stated in chapter 2.6 the catchment area of  a micro-depot is approx. 

the Micro-Depot which has, according to pri-
or calculations, an annual parcel volume of   
17,5 million parcels. The project report sta-
tes that 160,000 parcels are delivered within a 
period of  12 months via cargo bikes outgo-
ing the micro-depots. (LNC LogisticNetwork 
Consultants GmbH 2021)

In order to map the impact of  KoMoDo the 

1 km. However, KoMoDo states a catchment area of  3 km. It is assumed, 
that most parcels are delivered within a radius on km around the KoMoDo 
Depot, which can’t be proven, therefore the designated catchment area of  
3 km is taken.

Figure 26: Vehicle Volume on the Road Network – Base-Scenario
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parcel volume delivered with cargo bikes is 
substracted from the overall parcel volume wi-
thin the catchment area. Then the routing is 
re-performed.

The analysis of  the modelled delivery tours 
shows no significant change in mileage which 
is due to the fact that the overall CEP volume 
is only reduced by approximately 1 %, resulting 
in almost the same delivery tours and stops 
modelled for the base scenario. Because of  the 

uncertainties regarding the catchment area of  
KoMoDo (a smaller catchment area with the 
same number of  parcels delivered, results in a 
higher volume and therefore higher absolute 
mileage reduction within the area) the model 
is not used to map KoMoDo. Therefore, the 
mileage and CO2 reduction stated by the final 
report of  KoMoDo is used. NOx and PM are 
not designated. It’s stated that 11 t of  CO2 and 
28,000 km of  mileage are saved within a peri-
od of  twelve months. (LNC LogisticNetwork 

Figure 27: Catchment Area of  KoMoDo
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Consultants GmbH 2021) 

4.3.3.3 Bundling on Existing Pick-up Point 
Network

The CEP service providers have a network of  
2,793 pick-up points in Berlin. It is to be expec-
ted that delivery at pick-up points will become 
more and more important, as the density of  
pick-up points will increase due to the higher 

acceptance by the end customers and the CEP 
service providers will push this development 
due to the cost saving potential compared to 
doorstep delivery. As stated before, around 
13 % of  the parcel volume is delivered at the 
pick-up points, which has been mapped in the 
base scenario. This scenario serves to estimate 
the impacts of  the optimal usage of  the exis-
ting pick-up point infrastructure.

Figure 28: Catchment Area of  DHL Pick-up Points
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For this purpose, the entire parcel volume wi-
thin the catchment area of  the pick-up points 
is allocated to the respective nearest pick-up 
point of  each CEP service provider. Since the-
re is no data available about the catchment area 
of  pick-up points (missing information about 
the end customers‘ willingness to walk) the 
catchment area of  bus stops, which is approx. 
between 300 m – 400 m within core city areas, 
is used for the estimation. As an example, 
Figure 28 shows the catchment areas of  the 
pick-up points of  DHL.

Given the example of  DHL, the daily CEP 
volume which is aggregated on the pick-up 
points ranges between 37 and 851 parcels. The 
median is 139 parcels per day which is much 
higher than in the base scenario (in maximum 

96 parcels per pick-up point and day with a 
median of  10). The distribution of  the daily 
volume of  the DHL pick-up points is shown 
in Figure 29.

Therefore, the space requirements of  the sto-
rage areas also differ. Assuming a room-high 
storage area, a space of  4-5 m² is needed to 
store the median parcel volume of  139 parcels 
per day. Taking into account the much lower 
parcel volume per pick-up point in the base 
scenario, it can be assumed that most existing 
pick-up points could not handle a daily volume 
this high, which would require an adjustment 
of  the existing structures.

In total a mileage of  57,095 km, of  which 
44,970 km (78.8 %) are driven within Berlin, is 

Figure 29: Aggregated Parcel Volume of  DHL Pick-up Points per Day
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obtained. Within Berlin 63.4 % of  the mileage 
is accounted to the major road network. In to-
tal 16.8 t of  CO2, 218 kg NOx and 2.4 kg PM 
are emitted.

4.3.3.4	Pick-up Points on Major Roads

A share of  32.7 % of  the mileage of  the deli-

very tours within the city of  Berlin occurs on 
the access road network. The main part of  the 
mileage is induced by the high parcel volume 
within these areas. In order to map the the-
oretical mileage optimum using shared pick 
up points of  the CEP service providers the 
parcel delivery is restricted on the major road 
network. Parcels are only delivered to fictio-

Figure 30: Parcel Volume of  the Fictional Pick-up Points per Day
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nal pick up points. These pick-up points are 
located on the major intersections of  the road 
network. The entire parcel volume (B2C and 
B2B) of  the grid cells is then aggregated to 
the nearest pick up points. This approach will 
show a theoretical optimum, without breaking 
up the CEP market structures. The implemen-
tation of  the described scenario is unlikely to 
be realised in Germany, but is comparable to 
the compound delivery or Cainiao Parcel Sta-
tion concept in China, where deliveries are 
bundled on building blocks, resulting in less 
stops compared to door delivery.

To model this approach, 1,811 pick-up points 
are needed in Berlin to which the entire parcel 
volume is attributed. The maximum parcel vo-
lume of  the pick-up points is 2,321 per day, the 

median 240 parcels per day. The spatial distri-
bution is shown in Figure 30.

The daily parcel volume differs greatly, resul-
ting in different bundling potentials and space 
requirements in the streetscape (cp. Figure 31). 
Due to that, the use of  commonly shared pick 
up points and the consolidation of  the entire 
parcel volume might not be worth in terms of  
the effort that has to be made in city regions 
that only have marginal parcel volume, as it 
results in too big compartment sizes of  the 
pick-up points in the streetscape. Assuming 
an average volume of  0.06 m³ per parcel, a 
calculative space of  approx. 140 m³ is needed 
to store the maximum per day parcel volume, 
which is equivalent to two 40-foot Containers 
with a total space requirement of  56 m² (Holt-

Figure 31: Histogram of  the Parcel Volume of  the Fictional Pick-up Points per Day
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haus et al. 2019). On the other hand, the me-
dian pick-up point volume of  240 parcels per 
day could be stored within a compartment of  
14,4 m³ or approx. half  the size of  a 20-foot 
container resulting in a space requirement of  
7 m², which is likely to fit into the expanse of  
most considered intersections.

In order to map the pick-up points within the 

tour model, it is assumed that the normal deli-
very vehicles (≤ 3.5 t gross vehicle weight) are 
replaced with bigger 12 t gross vehicle weight 
trucks, because they are commonly used by 
the CEP service providers. These trucks have 
a calculative shipment volume of  45 m³ (post-
branche.de 2019). Therefore, approx. 750 par-
cels (0.06 m³ per parcel) can be delivered with 

Figure 32: Vehicle Volume on the Road Network – Scenario Pick-up Points on Major Roads
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one truck. 

This scenario results in a total daily mileage of  
24,470 km per day. Of  this, 18,482 km are in 
the area of  Berlin (75.5 %). Within the city li-
mits, the main road network is more heavily 
used than the access roads. Here, 92.9 % of  
the mileage is attributed to the major road net-
work. In total (Berlin and surrounding area) 

11.2 t of  CO2, 44.6 kg NOx and 2.1 kg PM are 
emitted.

4.3.4	 Comparison and Subsumption of  
the Delivery Scenarios

The base and alternative delivery scenarios dif-

Figure 33: Percentage Change in Mileage, CO2, NOx, PM of  the Alternative Delivery Scenarios
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fer in CO2, NOx and PM emissions. 

The bundling of  existing pick-up point net-
work results in a mileage reduction of  26 % 
or 20,227 km in total of  which 14,181 km of  
mileage are saved within Berlin. In the fictional 
pick-up point scenario, the mileage is reduced 
by 68 % in total, which is an absolute decrease 
of  52,850 km per day in total of  which 40,670 
km are within the city of  Berlin. This reduc-
tion is explained by the use of  larger vehicles 
resulting in less delivery tours and the fact that 
access roads no longer have to be used.

In both alternative scenarios the strongest and 
in comparison to the mileage reduction dispro-
portionately higher decrease can be seen in 
NOx emissions. The bundling on the existing 
pick-up points results in a NOx reduction of  
26 %, the fictional pick-up point scenario in an 
88 % NOx-reduction. This is mainly due to the 

better traffic flow that can be observed on the 
major roads, which accounts for significantly 
higher share of  mileage than in the baseline 
scenario. 

PM emissions on the other hand increase by 
77 % respectively 55 %, as 12 t trucks have a 
higher specific PM emission than light good 
vehicles.

Particularly within the city limits of  Berlin, 
PM emissions are even higher, as the share of  
stop and go driving situations increases. The 
percentual changes between the baseline and 
alternative delivery scenarios can be seen in Fi-
gure 33 below.

The mileage on the access roads is strongly re-
duced in the alternative delivery scenarios and 
amounts to 78 % respectively 7 % of  the ba-
seline scenario. The mileage on the major road 

Figure 34: Percentage Change in the Alternative Delivery ScenariosMileage by Street Type  
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network amounts to 72 % respectively 43 % 
of  the baseline scenario due to the bigger the 
use of  higher capacity delivery vehicles and 
more optimal delivery tours on the major road 
network.

The bundling on the existing pick-up point 
network shows that even with the existing deli-
very network a high amount of  mileage can be 
saved. Even if  the 100 % of  parcels delivered 
to the pick-up points in the 350 m catchment 
area assumed in this scenario are not achieved 
in reality, it can be shown that a reduction in 
mileage can be expected through bundling at 
the pick-up points. It is foreseeable that the 
reduction shown will also be partially transfer-
able to the future development in the next few 
years due to the increased use of  the pick-up 
points by the end customer and the increased 
promotion of  pick-up point delivery by the 
CEP service providers due to the cost saving 
potential of  pick-up point delivery in compari-
son to door delivery.

The fictional pick-up point scenario shows 
that with the full consolidation of  parcel volu-
mes at central locations on the main road net-
work, there is significant potential for mileage 
and emission reduction. Even if  this cannot 
be easily implemented in this form, a look at 
China shows that central pick-up points have 
a high value in end customer delivery. At the 
same time, it can be deduced that the projects 
that can currently be implemented in Germa-

ny, such as KoMoDo, show positive effects, 
but only have a small influence on the sustain-
ability of  the last mile when looking at the ab-
solute figures. The potential savings of  28,000 
km mileage and 11 t of  CO2 per year or 152 
km and 44 kg CO2 per day identified there, re-
present only a fraction of  the 77,322 km of  
mileage per day in the base scenario.

In order to evaluate the model-based appro-
ach, the simplifications made regarding mile-
age and emissions must be considered. On the 
one hand, the traffic situation and the corres-
ponding emission factor were modelled on the 
basis of  FCDs, which represent an average ve-
hicle on a network section. However, vehicles 
of  CEP service providers are in a constant 
stop-and-go state in the delivery area, which 
leads to higher specific vehicle emissions. In 
addition, the fleet composition and thus the 
share of  e-vehicles in the fleets of  CEP ser-
vice providers had to be calculated on the ba-
sis of  the HBEFA, which in the case of  light 
commercial vehicles represents the entirety of  
the specific vehicle class in Germany. Howe-
ver, it can be assumed that the share of  e-ve-
hicles in the fleets of  CEP service providers 
has increased in recent years resulting in less 
emissions. Especially in the presented alterna-
tive delivery scenarios PM emissions show a si-
gnificant increase due to the use of  12 t heavy 
good vehicles. The use of  larger vehicles will 
be indispensable in the scenarios presented, in 
order to be able to handle the parcel volumes 
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of  the pick-up points. Therefore, in addition 
to increasing the share of  e-vehicles in the 
current fleet of  the CEP service providers, the 
enforcement of  comprehensive bundling so-
lutions as regards the electrification of  heavier 
delivery vehicles is needed to handle last mile 
sustainably.

Furthermore, the calculation of  the CEP par-
cel volume is based on simplifications. Factors 
like the CEP parcel volume are also subject to 
weekly and seasonal fluctuations that lead to 
different load factors, mileage and emissions, 
which are not reflected in the model or the sta-
ted key figures but result in varying daily mile-
ages. 

A more accurate depiction of  the situation can 
only be realised through better data availability.



5	 Conclusion

This study presents the current state of the last mile organisation in the 

CEP segment in Germany, with a focus on Berlin as case study. In a first 

step, it is shown that the CEP sector is influencing the time horizon for 

the delivery of consignments due to the increasing demands of e-com-

merce to satisfy end customer wishes. CEP products such as Same-Day 

Delivery respond to shippers‘ needs, but reduce bundling potentials. As 

a result, the last mile becomes more complex, which increases already 

high costs. Inefficient multiple delivery attempts and deliveries to ineffi-

cient areas, which are partly occupied with delivery windows to protect 

other city functions such as pedestrian zones, are to be avoided through 

the provider‘s own concepts such as the development of micro-depots 

and parcel stations.

In addition, there are social demands, political goals and other frame-

work conditions that push for more sustainable logistics (within cities), 

especially in the context of air pollution control.

For a better understanding of the processes in the CEP sector on the part 

of the public sector as well as the evaluation of field trials, it is neces-

sary to create a better data basis. From the point of view of urban trans-

port planning, closer cooperation between transport planning and market 

participants is desirable, so that measures can be jointly developed that 

represent an improvement (cost reduction for the CEP sector, overall 

reduction in traffic and environmental pollution) for all under the given 

objectives (especially sustainability).

Besides new requirements in the form of regulations, laws and other ru-
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les (such as the introduction of environmental zones), the research and 

development of new concepts are supported by funding policy. At the 

level of implementations and recommendations, for example, the majority 

of the Green City Plans developed show recommendations for the imple-

mentation of micro-depots, the promotion of e-mobility and the creation 

of delivery areas.

The comparison of the model results (mileage) calculated in this stu-

dy with the savings potential of the KoMoDo project show that this 

micro-depot can save up to 0.2 % of the whole mileage of conventional 

delivery vehicles in Berlin by shifting to city-compatible cargo bikes. The 

comparison of the savings potential of micro-depot measures such as 

KoMoDo with the total mileage of CEP vehicles in Berlin shows that mea-

surement concepts that are not implemented on a city-wide basis only 

have a local effect and only make a small contribution to the reduction 

of delivery traffic in the city as a whole.

In relation to the delivery area designated by KoMoDo and the low volu-

me of shipments actually handled there in relation to the total volume 

of shipments in this area, there is a significantly greater potential for 

savings by shifting all deliveries in the delivery area to a sustainable 

mode of transport. The other two calculated scenarios show that

1.	 the abolition of traditional doorstep delivery and

2.	 the cooperative use of pick-up points (which can include parcel  

	 stations, micro-depots or parcel shops)
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can save up to 65 % of the mileage of conventional vehicles. On access 

roads, CEP-related delivery traffic can even be almost completely dis-

placed if pick-up points are set up on main roads.

In the B2C segment (~70 % of the total shipment volume), CEP providers 

have been shifted from direct delivery to parcel shops and other pick-up 

points for some time now, because this saves cost over the last mile. 

This trend should also be supported from the point of view of social and 

political goals regarding more sustainable logistics. A basic prerequisite 

for this is a dense network of pick-up points, because otherwise the ef-

fort for the end customer will be too great and acceptance will decrease. 

Co-operation between the CEP service providers in the form of the joint 

operation of pick-up points can be a useful approach. From the space 

requirements shown in the scenarios, it can also be deduced that the 

optimal use of pick-up points goes hand in hand with an increased space 

requirement compared to today. From this point of view, jointly operated 

parcel stations or cooperative parcel shops also make sense. This deci-

sion also depends on the volume of B2B and B2C shipments. In principle, 

an external operation of parcel shops, as is mostly found today, is still 

conceivable. This could take over the delivery of B2B shipments with ci-

ty-compatible vehicles (e.g. cargo bikes) as an additional service, since 

the demands on services are greater in the B2B segment and delivery at 

the shop door will also be desired in the future, if only because of the 

increased volume of shipments.

Alongside the measures to generally reduce the mileage of conventional 
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delivery vehicles, the cities should continue to designate delivery areas/

zones, as there is an overall deficit situation here.

To promote the market penetration of electric vehicles, cities and muni-

cipalities should consider introducing ULEZs to allow alternative delivery 

concepts to develop from the market in densely populated areas or to 

increase the share of electric vehicles across all vehicle segments (not 

only CEP sector).
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Appendix I: Instruments/Regulations of Spatial and Trans-
port Planning According to Planning Levels in Germany
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Appendix II: Overview of Measures in Freight 
Transport and Descriptive Profiles
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Descriptive Profile 1: Consideration of  Delivery Infrastructure in Streetscape Design

Descriptive Profile 2: Pedestrian Zone
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Descriptive Profile 3: Cycle Street/Cycle Zone

Descriptive Profile 4: Privileging of  Lanes for Freight Traffic
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Descriptive Profile 5: Delivery/Loading Zones
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Descriptive Profile 6: Urban Freight Consolidation Centres
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Descriptive Profile 7: Securing Space for Decentralised Logistics Locations

Descriptive Profile 8: Installation of  Pick-up Points / Parcel Boxes
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Descriptive Profile 9: Construction Consolidation
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Descriptive Profile 10: Intelligent Traffic Management
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Descriptive Profile 11: Micro-depots
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Descriptive Profile 12: Establishment of  City Terminals
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Descriptive Profile 13: Booking System for Loading Zones
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Descriptive Profile 14: Fleet and Transport Management
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Descriptive Profile 15: Appointment Scheduling

Descriptive Profile 16: Bundling on the Recipient Side
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Descriptive Profile 17: Influencing Delivery Time Requirements

Descriptive Profile 18: Cooperation in the Delivery to Private Customers
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Descriptive Profile 19: Delivery Outside Shop Opening Hours

Descriptive Profile 20: Locally Emission-free Vehicles
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Descriptive Profile 21: Cargo-bikes

Descriptive Profile 22: Reduction of  Delivery Windows
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Descriptive Profile 23: Enlargement of  Delivery Windows

Descriptive Profile 24: Parking Surveillance
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Descriptive Profile 25: Special Rights for Low-emission Vehicles

Descriptive Profile 26: Ultra Low Emission Zone
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Descriptive Profile 27: Zero-emission Zone
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Descriptive Profile 28: City Toll

Descriptive Profile 29: Support for Private Actors in Cooperation Efforts
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Descriptive Profile 30: Freight Transport Panels

Descriptive Profile 31: Establishment of  the Position of  a Freight Transport Representative
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