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1. Introduction

High demand for logistics Logistics and industrial real estate have now established itself as an important

real estate asset class. It recorded its second-best year ever in 2018 with a transaction
volume of almost €7.5 billion. This corresponds to an increase of 60 % com-
pared to the five-year average. In view of the boom in online retailing, logistics
real estate is set to remain on investor shopping lists in 2019, too. For the
current year, a transaction volume roughly at the previous year’s level is antic-
ipated. Although, given the high demand, prime yields are likely to fall further
in the current year. At the end of 2018, in the Big 7 cities (Berlin, Disseldorf,
Frankfurt/M, Hamburg, Cologne, Munich and Stuttgart) yields were 4.10 %,
which was still one percentage point above office yields (3.11 %).1

Innovation in last-mile A rapid increase in parcel volumes has been a consequence of the rise of

delivery online retail and has led to the growth in the demand for logistics real estate
for ‘last-mile’ delivery. The ‘last mile’ is the term for the final step in urban
goods distribution in the form of the specific delivery to an end customer.?
However, the growth opportunities will also be accompanied by challenges,
which will have to be managed in the future. The transport systems have not
been designed for the growth in goods traffic on the last mile. In the cities
there is little room for transshipment facilities in view of the scarcity of space
that already exists in urban centres. At the same time, there is increasing pol-
lution from noise and harmful substances. Against this background, innovative
possible solutions are being sought. Urban logistics are thus undergoing a
change. A veritable mood for change prevails on the last mile.
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Aim of this study The aim of the study is to provide an overview of the current and future devel-
opments in urban logistics and to examine the associated opportunities and
challenges. The focus of our analysis was the question of how much space will
be needed as a result of the growth in e-commerce and which types of real
estate will be required for last-mile deliveries. Besides possible (re)utilisation
concepts, innovative supply ideas for last-mile deliveries will moreover be
highlighted.

2. Urban Logistics - Innovation in Last-Mile Delivery
2.1 Current Market Developments

E-Commerce on the A key driver of the increasing demand for appropriate logistics solutions - par-

rise ticularly in urban areas - is the rapid growth in online retailing. While the
e-commerce share of total retail sales volume in 2008 was just 2.9 %, a share
of around 10.2 % is expected for 2018. This means that online sales in 2018
have been estimated at €53.3 billion and the year-on-year increase at 9.4 %.
Here, the online share of the non-food segment, at 14 %, is higher than the
food segment (1.1 %). However, online food retailing is currently enjoying
higher sales growth. The market potential of this segment thus appears not to
have been exhausted yet. It is to be expected that digital grocery shopping will
boost demand particularly for fresh produce logistics.
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retail sales
volume (in %)
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Changes in The e-commerce growth trend is being amplified by changing consumption
consumer behaviour patterns. Consumers wish to have ever faster, more flexible and convenient
are propelling deliveries of their shopping right up to their front doors without any additional
market developments costs arising in the process. In particular, internet-savvy millennials in the age

range 22 to 29 years prefer the same day delivery option right up to same hour
delivery as well as free shipping and returns.® This ‘immediacy’ trend is signifi-
cantly affecting the supply chain and delivery logistics; they will have to be
restructured and optimised in order to be able to meet service requirements.
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Rising parcel volumes
are generating
sector growth

Forecast CEP
consignment volumes
(in millions of
consignments)

DHL is far and away
the industry leader
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Parcels are increasingly being sent across Germany as a result of the boom in
online retailing. According to a study by the German Parcel and Express Lo-
gistics Association (BIEK), it is anticipated that the courier, express mail and
parcels (CEP) market reached 3.53 billion consignments in the previous year.
Parcel volumes would thus have more than doubled in the period 2000 to
2018. A volume of more than 4.3 billion consignments is expected until 2022.
At regional level most deliveries were attributed to Federal States with the
biggest populations, namely, North Rhine-Westphalia (21.7 %), Bavaria
(17.1 %) and Baden-Wirttemberg (14.8 %), while at the city level, as ex-
pected, the Federal capital of Berlin (4.1 %) had the highest share of overall
CEP consignments, ahead of Hamburg (2.9 %) and Munich (2.8 %). If the
amount is broken down by the number of residents, then this means that there
were 37 parcel deliveries per resident in Berlin as well as 51 and 61 deliveries
per head in Hamburg and Munich respectively. The high demand for deliveries
is allowing the CEP market to record the strongest growth in a cross-sector
comparison. In the period between 2000 and 2017, the sector reported the
highest average value-added growth per year at 3.9 %.*
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When measured in terms of the volume of parcels, DHL with its market share
of 57 % is shown to be the industry-leading CEP service provider ahead of
Hermes to which 30 % of consignment volumes are attributable. These com-
panies are followed by ones with significantly smaller shares, namely, DPD
with 7 %, UPS with 3 % and GLS with 1 %. An analysis of the percentage
share of sales confirms DHL’s market-leading role, as more than two-thirds
(69 % in 2016) of all sales are attributable to the delivery agent.
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Dynamic online retailing and the deluge of parcels that it generates has result-
ed in growing demand for logistics space. When compared with conventional
purchases in brick-and-mortar stores, an online purchase requires up to three
times the amount of warehouse space.® Urban populations in particular have a
high proportion of internet users. Therefore, a majority of all online purchases
are attributable specifically to urban conurbations. If this trend continues then
there will be further intensification of the scarcity of space that already exists in
German metropolises.” The expected gap between current supply and future
demand for space can be demonstrated with the help of Cushman & Wake-
field’s ‘Urban Space Model’. Data on consumer behaviour at the country level
are used here and broken down for the specific city area in order to quantify
the local volume of parcels. Information about the average amount of goods in
a delivery vehicle per day makes it possible to calculate the number of delivery
vehicles that would be required to cope with the volume of parcels. With the
help of the well-known ratio of delivery vans per square metre of logistics
space, the urban logistics space requirement can then be quantified. On the
basis of this concept, for 2018, additional demand for space in German me-
tropolises was forecast to be between 140,000 m? in the Federal capital of
Berlin and 30,000 m? in Dusseldorf. Against the background of a continuing
increase in the number of online shoppers and rising consignment volumes, by
2021, the additional demand for logistics space for the overall German market
is expected to be around 52 % when compared with the reference year of
2018. Accordingly, there will be a need for 210,000 m2 in Berlin and 45,000 m?
in DUsseldorf. In a European comparison, the British capital of London is clear-
ly the largest market, however, the relatively low growth reveals the conse-
quences of the impending Brexit and the maturity of the existing e-commerce
market. The Spanish market is expected to have the highest rate of growth at
around 70 %.2 From the developments in city logistics that have been de-
scribed it follows that there is thus enormous market potential for logistics real
estate for last-mile deliveries.
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2.2 Opportunities and Challenges

Reurbanisation is putting a
strain on city traffic

Urban delivery traffic
intensifies the strain on
infrastructure
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Before further specifying the space requirement and highlighting possible solu-
tions for last-mile deliveries, in the following section, there is firstly a discussion
of the current challenges but also the opportunities for urban logistics that have
arisen as a result of the social trends and developments.

Over the last decades, a steady increase in the urban population has become
apparent. At the turn of the millennium, three-quarters of all German citizens
lived in cities, however, in 2020 the proportion is likely to be 77.5 %. According
to forecasts by the UN, a further increase to 84.3 % is assumed by 2050. Addi-
tional strains on inner city traffic volumes should be expected as a result of this
urbanisation. In German metropolises, in recent years, a distinct picture has
emerged during peak hours. Annual congestion-related waiting times of 51
hours in Munich or 44 hours in Berlin clearly show that, in many places, urban
infrastructure is now already overloaded.

This situation has been further exacerbated by the growth in e-commerce.
Through this, it is no longer only inner-city retailers that are potential recipients
of goods but rather every individual household, too. The cities are being con-
fronted with an increasing strain on their infrastructure, in particular, due to the
numerous parcel deliveries of small items to private households. Furthermore,
the large number of parcel services that make deliveries simultaneously in the
same parts of the city results in an unnecessary redundancy. The conse-
quences are higher numbers of trips, poorer use of capacity as well as greater
demands on the urban infrastructure. This results in more and more conges-
tion, late deliveries, noise and harmful substances.

These developments have been exacerbated not least due to the double park-
ing of delivery industry vehicles. That is why the German Parcel and Express
Logistics Association (BIEK), German Retail Federation (HDE), Association of
German Cities (DST) and Association of German Towns and Municipalities
(DStGB) are calling for special short-term lay-bys to be provided for CEP ser-
vices for the purpose of taking the pressure off inner city transport hubs, as is
often the case in the taxi business.’

Page 5 of



[ DEUTSCHE /HYP
NoRDII.IJrIII I-B ME.-nbLE,r.:fsr~AEtD,'L|a"ls ©

Growth of the Urban Population in Germany Waiting Times in Congestion during Peak Hours
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Logistics industry needs
to enhance its image

Electromobility as an
opportunity
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In response to the increasingly high levels of inner-city pollution from nitrogen
dioxide (NO,) and fine dust the cities have started to impose bans on diesel
cars in order to improve air quality in the long term. Many German cities have
recorded large deviations from the annual limit value!® of 40 pug/ms? for nitrogen
dioxide that have signified a need for action. Landshuter Allee in Munich rec-
orded an annual mean value of 78 pg/ms? (in 2017), which was the highest in
Germany.!! Against the background of increased environmental awareness,
the logistics sector has a negative reputation as a result of its high traffic vol-
ume together with the air and noise pollution that it generates. These circum-
stances make it difficult to gain acceptance from residents for new project de-
velopments and, in many places, lead to protest campaigns. When designing
real estate, developers should take into account not just the functional aspects
of the users. It is important to create ecological and social added-value for
local residents. This, coupled with appealing aesthetics, could help the logis-
tics industry to enhance its image.

In order to enhance the compatibility of the logistics industry with cities, and to
improve its image, electric-powered vehicles are already being used - particu-
larly for last-mile deliveries. A consumer survey conducted by PWC revealed
that there is great interest in electromobility as an eco-friendly and low-noise
alternative to conventional delivery. Thus, as many as 61 % of respondents
stated that an eco-friendly way of transporting the goods (e.g. delivery via elec-
tric cars or cargo bikes) was important. In fact, slightly more importance was
therefore attached to the green delivery trend than to fast delivery, which 59 %
of the respondents considered to be important.'?

Against this backdrop, city administrations could create incentives to encour-
age the use of electric vehicles for transporting deliveries. Moreover, relaxing
the time-based access restrictions on deliveries to retailers via electric vehi-
cles in the evening would be a starting point for easing the strain on urban
infrastructure (see also Chapter 4).
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Digitisation/big data opens
up optimisation potential

Scarcity of space
is exacerbating the
situation
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In the course of digitisation, consumption patterns and the way goods are dis-
tributed are changing. Online retailing has fuelled the trend towards shorter
delivery promises and this has been a significant determinant in the organisa-
tion and structure of logistics processes. Yet, for the delivery industry, last-mile
delivery constitutes considerable cost and time factors. This situation stems
from the fact that it is difficult to pool deliveries of goods in urban areas and the
recipients are frequently not in when the first attempt at delivery is made so
that additional expenses arise. Digitisation and intelligent networks are able to
provide a remedy there by using large, complex data sets for forward-looking
analyses (predictive analytics). The analysis of this data - which, for example,
could result from an overarching fleet analysis for CEP service providers -
would make it possible to prepare forecasts that relate to the development of
city traffic at transport hubs. The cooperating CEP service providers would
then be able to optimise their delivery tour management by means of these
predictions. Furthermore, by analysing historic purchasing and ordering pro-
cesses companies will be able to anticipate future consumer behaviour and to
warehouse goods in advance in logistics buildings close to the end customer.'
It is likewise conceivable that there could be platforms on which CEP service
providers could disclose the spare capacities of their delivery fleets so that
these could be used by other providers. These examples illustrate how using
big data could contribute to cost savings and increases in productivity. Howev-
er, the lack of willingness to cooperate on the part of the CEP service provid-
ers stands in the way of such a consolidation of data. This unwillingness of the
delivery agents is rooted in their fear that they would loose a competitive ad-
vantage if they were to disclose their data."

In the context of the delivery process along the supply chain, CEP service
providers rely on both large-scale logistics buildings outside the cities as well
as small-scale logistics real estate on the last-mile. The general scarcity of
space in German cities means that no properties, or only very expensive ones,
are available to logistics companies and intense competition prevails for the
stock of the last remaining properties. In view of the shortage of space, the
logistics real estate market is unable to keep up with other forms of use such
as residential or office. The primary reason for this is that residential construc-
tion - for the purpose of creating affordable living spaces - enjoys greater polit-
ical acceptance. Consequently, the municipalities face the challenge of grant-
ing sufficient building land for urban logistics. This is of particular relevance
against the background of the 2002 German National Sustainable Develop-
ment Strategy. As part of this, the Federal Government wants to gradually
reduce the daily use of space for human settlement and transportation. The
aim is to reduce the current level of land use of approx. 62 hectares (in 2016)
to 30 hectares per day by 2020 before the transition to circular flow land use
management (net-zero target) is achieved via defined intermediate goals. In-
novative approaches such as tradeable area certificates are supposed to con-
tribute to restricting land use further and to the realisation of sustainable de-
velopment goals. Municipalities are able to control construction projects
through the purchase and sale of so-called area permit rights. '
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3. Space Requirement for the Last Mile

3.1 Property Types and Requirements

Cascading
delivery system model for
city logistics

Cascading System Model
for City Logistics -
An Overview

Via “big boxes“ to
micro-warehouses

16 Bulwiengesa 2017

The challenges and opportunities that have been described (Chapter 2.2) have
to be taken into consideration by the CEP service providers when designing
their distribution structures in order to create successful and sustainable city
logistics. The need for action, on the one hand, relates to the specific design of
urban logistics real estate and, on the other hand, efficient supply chain
schemes so that time-critical deliveries can reach end customers on schedule.
According to expert opinions, city logistics should be guided by food retailing
and should adapt its multi-stage delivery system for optimal supply. From a
real estate point of view this means that, first of all, large-scale distribution
centres are located in the surroundings of a city and urban fulfilment centres in
inner city areas follow. Micro-fulfilment centres are used as supply centres for
last-mile delivery. In order to get closer to the customers the system can be
supplemented with further micro-warehouses by means of which CEP service
providers are able to manage the fine distribution on the last mile.1®

[T - eruzemENTCENTER s
. ..
m = URBAN FULFILMENTCENTER [

= 1 _-I = MICRO FULFILMENTCENTER

Source: Bulwiengesa

E-fulfilment centres are logistics real estate for the first mile. They are posi-
tioned at transport hubs on the outskirts of a city and function as physical
warehouses for online retailers before the order processing has been carried
out and the parcels ultimately delivered to the customer. A characteristic of the
real estate type ‘fulfilment centres’ is the collaboration with third party logistics
service providers that are necessary so as to be able to deal with the range of
tasks that arise when an online order is received. Warehousing, picking, pack-
ing and shipping as well as, in some cases, returns management are included
in the service portfolio within this type of property. In urban areas, this type of
real estate is used in a reduced form in terms of space and supply in order to
ensure the delivery of time-critical shipments on the last mile.

*
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The inner-city property types here are urban and micro fulfiiment centres. In
this case, urban-fulfilment centres are required specifically in fresh produce
logistics in order to maintain the cold chain when handling perishable goods.
Micro-fulfilment centres serve as local supply centres so that same-hour deliv-
eries can be realised. The focus in terms of space for this type of real estate is
less on the logistical aspect, but rather on the proximity to the end customer.
For CEP service providers, micro-warehouses - small distribution centres on
the last mile - are of strategic importance. These can be either mobile contain-
ers, parked delivery vehicles or stationary warehouses that can cover a dense-
ly populated catchment area within a radius of 1 km. Moreover, it is obvious
that trouble-free and low-emission vehicles such as cargo bikes or electric
utility vehicles could be used here for the short delivery trips in the residential
areas. Final storage locations depend on a continuous supply flow that can be
ensured through regional warehouses on the outskirts of cities."”

Overview of the Requirements Specifications for Various Urban Logistics Property Types

Object type

Description

General localization

Ideal location

Timeliness

Industry

Space requirement

Example

E-Fulfilmentcenter

Mega-HUBs in the wider
agglomeration area

Extra-urban

At transport hubs in the
wider agglomeration area

Standard delivery

Retail logistics/E-
Commerce

from 25.000m? up to
150.000m?

Zalando

Regional warehouses

Medium-sized HUBs in the
vicinity for subsequent
delivery

Extra-urban to urban

In the surroundings of a
city, partly in the inner
city

Replenishment,
standard delivery

Retail logistics/ CEP-
Industry

circa 15.000m?

Deutsche Post
DHL

Conweniently located on

-C! i i 2 -
Urban fulfilmentcenter Inner-city local supply Urban the outskirts of the city or Same day thvery Retail logistics circa 4.000m Amazon Fresh
centres o e (last mile) 6.000m?
within a city district
. ) Direct delivery of online Inner city in den.sely Same hour delivery A circa 1000m? - Amazon Prime
Micro fulfilmentcenter Urban populated locations ) Retail logistics
orders to the customer (last mile) 3000m? Now
(close to the customer)
Ne‘{ﬂﬁewﬂifé'?fe‘fif ! Same hour delivery | CEP-Industry, partly | C'C3 19m° - 25m?
Micro-warehouses Local fine distribution Urban y u 2 ustry, partly (CEP), circa 200m?-| UPS, Hermes

proximity to the
customer)

(last mile) retail

500m? (retail)

Innovative concepts

needed for the
implementation
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The practical implementation of such multi-stage delivery systems is being
constrained by local space shortages in the urban landscape. The market situ-
ation is being exacerbated by the competition for space from more popular
asset classes as well as by the far-reaching environmental regulations that
affect city traffic. In order to deploy the available resources efficiently and satis-
fy logistics requirements it is essential to have a creative approach to design
and use for both the logistics real estate as well as for the last-mile delivery
process. The broad range of configuration options for logistics real estate
makes it difficult to provide a conclusive statement on optimum and model
solutions, as a specific configuration will depend on the preferences of a par-
ticular owner and/or business. A highly diversified market for logistics premises
is being created that is being shaped by the pressure of demand for new con-
cepts of how space is used. The logistics real estate market is examined in
greater detail in the next section.
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3.2 Utilisation Concepts for Last-Mile Delivery

Converting Existing Spaces

The rejuvenation of
obsolete commercial
property units

Use of car parks for
goods handling

Former industrial sites as a
resource-saving solution

*
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The current shortage of space in densely populated areas means that even
properties that were previously unsaleable are being traded at premium prices
and city logistics stakeholders have to develop alternative concepts for solu-
tions. Against the backdrop of the meagre requirements in terms of quality and
space for last mile real estate, a re-purposing and conversion of the existing
stock of properties is being considered. This could be in the form of one-time
and existing commercial property units and vacant office space that, ideally,
exhibit adequate structures for urban and micro fulfilment centres. Closed ob-
solete supermarkets and specialist stores, frequently, already have logistical
equipment such as goods lifts, loading and unloading stations as well as wait-
ing areas and cold stores for the temporary storage of food.'

Furthermore, in order to make efficient use of the space that is available and,
at the same time, address the problems of inner-city traffic, there is moreover a
discussion underway about using underutilised car parks and underground
garages. During the night and in the early hours of the morning, parking spac-
es could be reserved, based on requirements, where logistics service provid-
ers could store their goods as well as handle and process them. Moreover,
cargo bikes could be loaded and unloaded here. A pilot project in Stuttgart,
sponsored by the German Federal Ministry of Transport and supported by the
Fraunhofer Institute for Industrial Engineering (IAQO) is pursuing this approach
in order to space out city traffic through delivery vehicles and, at the same
time, provide emission-free deliveries. CEP service providers would benefit
from both a financial perspective, because inner city logistics real estate would
be many times more expensive, and also from the central location and reach-
ability of the car parks in the context of the delivery process.

Logistics providers would likewise be able to benefit from good infrastructural
connections of disused industrial spaces such as goods yards or petrol sta-
tions whose original use has been relinquished. Against the background of
political aspirations to reduce, at a national level, the sealing of new areas in
the long term (see Chapter 2.2) the search for new construction land will be-
come more difficult for developers. The use of derelict industrial spaces, so-
called brownfields, frequently appears to be the only possibility to meet the
local demand for urban logistics real estate at suitable locations. Depending on
the requirements specification and the previous use, the redevelopment of a
property could be appropriate for realising a build-to-suit project. Alternatively,
the old facilities on the property can be permanently upgraded through revitali-
sation measures in order to satisfy the requirements of the logistics service
providers.
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Market players’
assessment of
the realisation of
inner city

use solutions
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obsolete buildings

Conversion of vacant specialist stores /
supermarkets

Use of vacant office space / retail space

Multi-storey logistics properties

Car parks and underground garages used
for logistics

Multi user concepts

Mobile micro-warehouses
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Source: Colliers International Germany; own research

Innovative Use Concepts

Multi-storey structures
based on the Asian model

Multi-tenant properties for
flexible use

'® Stiddeutsche Zeitung, Drees & Sommer
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Already at first glance, the development of multi-storey logistics centres would
appear to be a logical alternative to mitigate the effects of space shortages and
expensive construction land in densely populated areas. Indeed, properties
have already been constructed, in Asian mega cities, with up to 17 storeys and
a useful area of 300,000 m2 or more that, as a result, can be regarded as the
forerunners of the multi-storey concept. The buildings are between 50 m and
70 m high and their visual appearance is adapted to the urban landscape by,
e.g., planting greenery, as in Singapore. The popularity of multi-level proper-
ties in Asian regions is attributable not only to the lack of space but also to the
attractive cost-benefit ratio as the costs that are incurred can be apportioned
across higher space utilisation levels. Furthermore, with multi-storey properties
it is possible to save not only costs but also time, as automated intralogistics
systems can enable cross-level flows of goods. This new utilisation concept is
already being implemented occasionally in Germany for e-fulfilment centres.
However, because of the regulatory hurdles, it will not be possible to come
even close to achieving the dimensions of the Asian complexes. There has
been criticism of the increased construction costs that have resulted in in-
creased rents and, in view of the cost sensitivity of the logistics providers, have
been difficult to impIement.‘gThe vast majority of market players, around 75 %,
think that this utilisation concept is viable and ranked it after the conversion of
former specialist stores and supermarkets.

The level of land use on the last mile can be further flexibilised for CEP service
providers through multi-user real estate. Unlike single tenant properties, such
properties distinguish themselves through their heterogeneous tenant struc-
tures and enable cross-enterprise multiple use of logistics real estate. This is
relevant against the background of a fast-paced business environment and it
allows the players to have the ability to smooth out fluctuations in individual
warehousing space requirements in a better way. This is why such a set up
would lend itself to a cooperation on the part of the local CEP service provid-
ers. Multi-tenant properties are highly valued by project developers because
they have relatively high-grade third-party usability and provide stable cash
flows. In turn, users benefit from lease terms that are short when compared
with single tenant solutions.
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Hybrid properties constitute another building form that unite, for example,
space for logistics, production and offices under one roof. Resources can be
conserved here through synergy effects. Mixed-use properties characteristical-
ly provide flexible customisation options at times of increased or decreased
demand that are enabled by the modular construction of these properties.
Combinations of department stores and logistics properties could be possible
in urban areas by means of which, on the one hand, the supply function would
exist but, on the other hand, the property could also serve as a collection facili-
ty (“click & collect®). As a result of the incremental blending of e-commerce
with brick-and-mortar retail, hybrid logistics centres should also be seen as
multi-channel real estate, which can make it possible for the retailers to supply
their network of branches while simultaneously to processing online orders.

Another approach for last-mile delivery consists in setting up intermodal sta-
tions such as, e.g., parcel stations/parcel delivery boxes. These have the ad-
vantage that, in this case, deliveries can be pooled, while customers can flexi-
bly collect their parcels at any point in time. Currently, many delivery service
providers are establishing their own networks of parcel stations (e.g. DHL
Packstation, Amazon Locker, Hermes Paketshops). However, these offerings
are not popular among consumers because they still prefer delivery at their
front doors. Yet, as the network densities increase, this approach to a solution
could become more attractive and, at the same time, the delivery traffic could
be reduced. A cooperation between various service providers as part of a
cross-provider parcel station (multi-label parcel shops) could make it even
easier to receive goods.20 Comparable concepts also include pick-up stores at
railway stations or shop premises, petrol station or kiosks. As these locations
already exist in a city, they have relatively high potential as solutions.?’

Movable Space Concepts

Micro-warehouses for
mobile fine distribution

*
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In order to meet the challenge of the growth in short-term express deliveries
(same-day or same-hour), besides traditional stationary logistics solutions,
increasingly experiments are being conducted with so-called micro-
warehouses, to which the modest size of their space requirement lends its
name.?® A micro-warehouse should be a small enclosed space (approx.15-25
m?) that is weatherproof and theft-proof and enables cargo bikes to be loaded
through the availability of electric loading infrastructure and storage areas as
well as sufficient door width.?® By setting up containers or delivery vans to
serve as micro-warehouses, CEP service providers hope that they will be able
to (partially) substitute these for stationary logistics real estate. In micro-
warehouses parcels from upstream warehouses are stored temporarily for a
short while prior to being delivered.
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Compared with conventional hubs, micro-warehouses can be located closer to
end customers and, in this way, they can shorten last-mile delivery. By short-
ening the delivery routes and due to the relatively low level of storage volume
micro-warehouses cover a small radius (approx. 1 km) and are particularly
suitable for frequent trips with small items and less so for pooled delivery tours.
As B2C deliveries mostly consist of small items or just one product, and will
have been ordered by private households, the micro-warehouses should be
deployed in densely populated areas (typically inner city zones).?* Further-
more, micro-warehouses are essential for the innovative delivery concepts that
are presented in the following chapter - such as the cargo bike, which has very
limited transport volume.

The biggest disadvantage of movable micro-hubs consists in their lack of legal
certainty. Cities have to be consulted about the installation of containers or
delivery vehicles that will serve as micro-warehouses as special use permits
are needed. The risk here is that permits that are granted can expire or be
revoked. Furthermore, micro-hubs shrink the supply of central urban spaces
that are fought over anyway.?®

The flex-hub approach is similar to the one pursued for micro-hubs. Generally,
flex-hubs can also be deployed in mobile situations. The difference to micro-
hubs is the needs-based scalability of flex-hubs. These types of containers are
modularly constructed and can be easily connected to each other. As a result,
the precise space requirement can be made available and continuously ad-
justed. It would thus be possible to provide logistics services in areas where
there is no suitable logistics real estate. In contrast to micro-hubs, no upper
limits are set with respect to the space requirement so that flex-hubs could
also be considerably bigger than micro-hubs. However, the modular container
concepts that are available in the market are currently regarded as being in-
flexible and, therefore, inadequate. That is why companies such as Siemens
and BMW are developing their own flex-hub concepts. Another drawback of
existing concepts is that due to building regulations a horizontal configuration
rather than a vertical one is likely to be permitted. This would limit the suitabil-
ity of flex-hubs for inner cities because they would exacerbate the above-
mentioned scarcity of space there. That is why flex-hubs should be deployed,
in particular, in less central commercially used areas.?®

4. Excursus - Innovative Concepts for Last-Mile Delivery

*
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In order to be able to deal with generally rising delivery volumes and also the
environmental and noise challenges of last-mile delivery, in Germany, numer-
ous innovative delivery concepts are being tested. In the following section,
there is a brief overview of the most important solution approaches.
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electrified vehicles are
possible

Electrified cargo bikes will
replace delivery vans
in some cases

The car boot as the new
delivery address

*
= Fimanzaruppe

[ DEUTSCHE /HYP
NORDI.IJrIII I-B MEmbLE,rufsNE!DJ’LB:} ©

It is certain that alternatively-powered vehicles will transform last-mile delivery
and change the requirements for logistics buildings in the long term. There are
incentives for CEP service providers to reduce their dependency on diesel-
powered vehicles. Among other things, these include the bans on diesel cars
in cities that are under discussion. Indeed, mixed fleets of vehicles are already
being deployed. For example, DHL uses 9,000 electrified StreetScooter vehi-
cles (different versions of electrified delivery vehicles that it manufactures in-
house).?’” Electric vehicles lend themselves to be deployed, in particular, in
conjunction with the micro-warehouses that were discussed in Chapter 3.2, as
their arrangement at close intervals shortens the delivery routes and, thus,
mitigate any operating range problems of the current electric vehicles. Moreo-
ver, silent electric engines mean that delivery times could be extended into the
night and this could make fleet electrification even more attractive. A project
carried out by Fraunhofer IML/ IS, in cooperation with the retailers Tedi and
Rewe, came to the conclusion that night-time deliveries using electric delivery
vehicles would also be possible in Germany despite the relatively stringent
noise regulations. Night-time deliveries would provide benefits to all (inner city)
stakeholders. In this way, noise levels and emissions of harmful substances in
inner cities could be reduced, traffic flows would be more spaced out, conges-
tion would be lower, and deliveries could be further flexibilised. The biggest
problem currently seen for night-time deliveries is the legal certainty. Regula-
tions would have to be relaxed and incentives for night-time deliveries would
have to be created.?®

Besides traditional delivery vehicles, increasingly, electric cargo bikes will be
deployed in conjunction with micro-warehouses. Variant forms of these bikes
can be used both to transport large pooled deliveries weighing 250 kg as well
as for making small express deliveries of single items.* Bikes make it possible
to easily use narrow side streets, traffic calmed zones and pedestrian pre-
cincts. Moreover, in contrast to conventional delivery vans, in inner urban are-
as electric cargo bikes could contribute to calming the traffic because they
require parking spaces that are smaller and easier to find and do not need to
double park. Ideally, cargo bikes deliver more quickly and are able to replace
delivery vans in some cases.*® Overall, electrified delivery methods are highly
rated by end customers. As already demonstrated in Chapter 2.2, 61 % of end
customers already take note of whether the delivery vans are operated con-
ventionally or electrically, and they even attach greater weight to this factor
than to a quick delivery time.

In addition, extending delivery addresses to the car boots of (end) customers’
vehicles was also tried out in a Hamburg-based logistics project called SMILE
(Smart Last Mile Logistics). It is uncertain if this concept can prevail owing to
the low acceptance levels by the end customers who were surveyed. In the
course of a study by PWC, end customers were asked about their attitudes to
alternative delivery methods. Only 16 % could imagine deliveries been made
to their car boots.*' Moreover, DHL recently shelved this concept because,
currently, not all cars have the technical capability for this type of delivery.*
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Parcel deliveries by taxi

Crowd-delivery -
Customers become
delivery agents

Large-scale deployment
of drones and

delivery robots unlikely
in the medium term

End customers’ acceptance
of new parcel delivery
concepts

Furthermore, delivery capacities in passenger transport could be acquired and
used. Additional freight space could thus be created via taxi vehicles that
transport people as well as parcels.33 As many as 48 % of those who were
surveyed by PWC were able to imagine this type of delivery.

Crowd-delivery is a similarly unconventional concept where end customers
themselves are specified to be the delivery agents for other private individuals.
There are already providers for this concept, on a small scale, such as the
Berlin-based start-up CoCarrier. However, it is uncertain if this concept would
be suitable for the mass market in view of the low acceptance levels (38 %) by
the end customers who were surveyed.* The reason for the scepticism could
be concerns with regard to the reliability and security of the deliveries or the
private sphere when non-professional delivery agents are involved.

Another concept that has attracted increasing attention in recent years is semi
and fully automated delivery by drone or parcel robot. Drones are an un-
manned, aerial and reusable means of transport that, under current legislation,
- including cargo - may weigh up to 25 kg. Service providers such as Amazon
or DHL are experimenting with loads of between 0.5 — 2 kg.*® The idea of shift-
ing flows of parcels from the ground into the air appears to be tantalising.
However, the potential for drones to transform last-mile delivery permanently is
considered to be minimal, at least in the medium term, owing to the extensive
regulatory requirements. Accordingly, drones need so-called ascent permits,
they have to be carefully monitored, may not fly over areas that have been
classified as being sensitive and may not pose a risk through loss of transmis-
sion or a crash. The consumers that were surveyed also expressed doubts.
Only 33 % stated that they would like to use deliveries via flying drones. Con-
sumers were likewise sceptical towards autonomous delivery parcel robots,
which have been tried out, for example, in Hamburg by the “Starship“ compa-
ny.® Only 32 % of respondents were able to imagine a parcel arriving via an
autonomous delivery robot. Besides fully autonomous delivery robots, parcel
couriers could deploy physical support robots. Although, load carrying com-
panion robots, which were tested by DHL, are uneconomical and will not be
suitable for the mass market for the foreseeable future because of their high
technology costs.”’

0% 20% 40% 60% 80% 100%

Delivery by taxi, which transports not only people but also parcels

Parcel delivery by end customers who, for example, take parcels with
them on their way to work and deliver them to the recipient at their
desired time

Delivery via drone and storage on the property / balcony

Parcel robots or other autonomous transportation systems, which can be
opened via app

Delivery to the boot of my car

u Definitely = Probably = Probably not u Definitely not

Source: PWC; own research

‘ Interview with Frank Appel, 04.02.19 Tagesspiegel (a daily Berlin newspaper)

* PWC 2017

* Who is who Logistik 2018

% ZF Future Study 2016, Logix 2018
% ibid.

¥ Interview with Frank Appel, 04.02.19 Tagesspiegel (a daily Berlin newspaper)
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From today’s perspective, it will probably only be the electromobility trend that
will have a long-term impact on last-mile delivery. By contrast, the other above-
mentioned innovative concepts are still suffering to a much greater extent from
regulatory or technological problems. In particular, drones and robots are af-
fected by stringent regulatory requirements. In order for these technologies to
be extensively deployed the regulations would have to be relaxed and the
costs would have to fall. Another condition would be cities with a high degree
of digitisation. It would only be these “smart cities” in conjunction with big data
that would enable the use of the smallest potential for enhancing efficiency by,
for example, maximising transport volumes (the keyword here is taxi car boot).
Data protection compatibility with the current legal situation has to exist
through these concepts. It is legally highly questionable that parcel delivery
services possess precise location data in real time for their customers or for
their walking routes (the keyword here is car boot deliveries and crowd deliv-
ery).38 Ultimately, the acceptance of the customers and their willingness to pay
for innovative delivery concepts would also appear to constitute bottlenecks.*
The new concepts have, more or less, been clearly rejected. None of the con-
cepts managed to convince at least every other respondent.40 In day-to-day life
you will increasingly see electric delivery vehicles and, occasionally, also elec-
tric cargo bikes. However, drones, robots, car boot deliveries, crowd concepts
or taxis that deliver parcels remain marginal phenomena for the time being. It
remains to be seen which concepts will be suitable for the mass market.

5. Conclusions and Outlook

City logistics -
a future market segment
with potential

Cascading
delivery system model
is emerging

City logistics - big
space shortages and
image problems
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City logistics is considered to be a future market segment with potential. The
main drivers that will permanently change city logistics, including last-mile de-
livery, can be clearly specified. Besides the growth in urbanisation that is an-
yway already happening, the increase in e-commerce as well as changes in
customer behaviour and the concomitant rise in consignment volumes pose
new challenges for city logistics.

Against this background, the growing demands in terms of capacity and flexi-
bility being made on CEP service providers are reflected in adjusted supply
chains and increased space requirements. A cascading delivery system mod-
el is emerging that stretches from large-scale distribution centres in the sur-
roundings of cities through urban fulfilment centres and right down to micro-
fulfilment centres and micro-warehouses for fine distribution on the last mile.

The inner-city space shortages constitute a key obstacle to growth. In 2018,
for the biggest German logistics regions the order of magnitude of this was
quantified as being 140,000 m? in Berlin and 30,000 m? in Dlsseldorf. In view
of the volume of consignments that has been forecast up to 2021, space
shortages are set to increase by 52 %.
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However, finding space is not the only problem for city logistics as it also has
an image problem. It has to become more efficient, sustainable as well as
quieter and taking into account the changes in customer behaviour. Against
this backdrop, creative design approaches both for logistics real estate as well
as for the last-mile delivery process. The most important solution approaches
have been summarised in the following table.

Opportunities for 1. Conversion of the Existing Stock of Properties
city logistics a) Derelict commercial property units, unused office space and closed obso-
lete supermarkets and specialist stores
e usually do not have all the features required of a logistics building, however,
that can be used as urban and micro fulfilment centres
b) Car parks and underground garages
e use of underutilised car parks and underground garages (for example, in
the early morning or at night) creates logistics space and eases the strain
on inner city traffic
c) Disused industrial facilities
e abandoned industrial facilities, goods yards or petrol stations have good
infrastructural connections and can be redeveloped or revitalised

2. Innovative Use Concepts

a) Multi-storey structures
o offer attractive cost-benefit ratios (the costs are offset against higher space
utilisation levels for buildings that are up to 70 m high) and efficient intralogis-
tics enable time savings; on the downside there are strict building regulations
b) Multi-tenant properties
e multiple use of properties through various parties (fluctuations in individual
warehousing space requirements smoothed out in a better way); the down-
side is that the parties have to be willing to cooperate
c) Mixed-use properties as a compromise solution
o (different forms of use (production, logistics, office) in one property and by
means of which synergy effects arise; construction should ideally be modular,
which means that increased or decreased demand is flexibly scalable
d) Parcel stations
e deliveries can be pooled here, and customers can determine the collection
date and time themselves; nevertheless, customers prefer delivery at their
front doors

3. Movable Space Concepts

a) Micro-warehouses
e setting up containers or delivery vans at close intervals to serve as micro-
warehouses (approx. 15-25 m?) shortens last-mile delivery and makes it
possible to partially substitute these for logistics real estate
e particularly suitable in inner urban areas; on the downside, there is a lack of
legal certainty (special use permits are needed)
b) Flex-hubs
e modularly constructed containers that can easily be connected enables
needs-based scaling of the space
e Most appropriate deployment locations are industrial areas on the
periphery; on the downside, there are building regulations

4. Innovative Delivery Forms

a) Night-time deliveries
e carried out by electric vehicles, eases the strain on inner city traffic, noise
and exhaust fumes are reduced; on the downside, there are strict regula-
tions
b) Cargo bikes
e enable more flexible deliveries (e.g. through pedestrian precincts or traffic
calmed zones) and are able to replace delivery vans in some cases
c) Autonomous drones and robots
e could shift flows of parcels into the air or unburden delivery agents;
obstacles: technology costs and far-reaching regulatory requirements

*
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As a result of the plethora of modified requirements, city logistics still has pio-
neer status. Logistics service providers have recently started to experiment
with new technologies, concepts for use and space as well as forms of deliv-
ery. In order for city logistics to be able to provide quality services in the future,
too, they will have to enter into additional and new forms of cooperation. Close
cooperation is necessary between all the city logistics players in order to in-
crease the overall efficiency of city logistics through the reduction of redundan-
cies, while taking into account the various interests involved. Moreover, a
number of issues relating both to infrastructure and regulations have to be
clarified by the public sector so that the city logistics industry can fully develop
its market potential.
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Deutsche Hypo

Deutsche Hypo is a Pfandbrief bank that specialises in the financing of commercial real estate. It is a part of
the NORD/LB Group and is its centre of competence for the commercial real estate finance business, one of
NORD/LB's core business areas (office and retail real estate, residential construction, hotels and logistics).
Deutsche Hypo, which was formed in 1872, does business in Germany, Great Britain, France, the Benelux,
Spain and Poland. It has its headquarters in Hanover and is also present in Berlin, Hamburg, Frankfurt, Dis-
seldorf and Munich as well as in Amsterdam, London, Paris, Madrid and Warsaw. With around 400 employees
and total assets of €21.3 billion Deutsche Hypo ranks among the largest German real estate financiers. You
will find more information at www.deutsche-hypo.de.

Contact:
Head of German Real Estate
Ralf Vogel Finance (KI) +49 (511) 3045-790 ralf.vogel@deutsche-hypo.de
. Head of International Structured . .
Ingo Martin Finance (SFA) +49 (511) 3045-742 ingo.martin@deutsche-hypo.de
Thomas Staats Head of International Sales and +49 (511) 3045-163 thomas.staats@deutsche-

the London Branch (VAL) hypo.de

. Head of Real Estate Investment .
Dieter Koch Banking (RE) +49 (511) 3045-871 dieter.koch@deutsche-hypo.de

NORD/LB

NORD/LB is northern Germany's foremost universal bank. As the Landesbank of Lower Saxony and Saxony-
Anhalt, it supports the public sector in municipal financing and assumes the responsibilities of a central bank
for the savings banks in these two states as well as in Mecklenburg-Western Pomerania. For over 20 years,
NORD/LB has been working successfully as an adviser, financer and partner for residential housing associa-
tions and is one of the top 10 financiers in the industry in Germany today. Thanks to detailed market
knowledge and many years of expertise in the analysis of housing associations it is able to develop custom-
ised and innovative financial solutions for its customers. You will find more information at www.nordlb.de.

Contact:
Cnut Siebert Head of Valuation +49 (511) 361-8790 cnut.siebert@nordib.de

Head of Corporate Customers
Housing

Dr. Martina NoB3 Head of Research/Economics +49 (511) 361-8701 martina.noss@nordlb.de

Jens Zillmann +49 (511) 361-1539 jens.zillmann@nordib.de
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Disclaimer / Additional Information

This research study (hereinafter the ,Material’) was drawn up by NORDDEUTSCHE LANDESBANK GIROZENTRALE
(,NORD/LB*). The supervisory authorities in charge of NORD/LB are the European Central Bank (,,ECB*), SonnemannstraBe
20, D-60314 Frankfurt am Main, and the Federal Financial Supervisory Authority (Bundesanstalt fiir Finanzdienstleitung-
saufsicht - ,BaFin“), Graurheindorfer Str. 108, D-53117 Bonn, and Marie-Curie-Str. 24-28, D-60439 Frankfurt am Main. Details
about the extent of NORD/LB's regulation by the respective authorities are available on request. Generally, this Material or the
products or services described therein have not been reviewed or approved by the competent supervisory authority.

This Material is addressed exclusively to recipients in Australia, Austria, Belgium, Canada, Cyprus, the Czech Republic, Denmark, Esto-
nia, Finland, France, Germany, Greece, Indonesia, Ireland, ltaly, Japan, Korea, Luxembourg, the Netherlands, New Zealand, Poland,
Portugal, Singapore, Spain, Sweden, Switzerland, the Republic of China (Taiwan), Thailand, the United Kingdom and Vietnam (hereinaf-
ter the ,,Relevant Persons” or ,Recipients”). The contents of this Material are disclosed to the Recipients on a strictly confidential basis
and, by accepting this Material, the Recipients agree that they will not forward to third parties, copy and/or reproduce this Material with-
out NORD/LB’s prior written consent. This Material is only addressed to the Relevant Persons and any persons other than the Relevant
Persons must not rely on the information in this Material. In particular, neither this Material nor any copy thereof must be forwarded or
transmitted to Japan or the United States of America or its territories or possessions or distributed to any employees or affiliates of Re-
cipients resident in these jurisdictions.

This Material is not an investment recommendation/investment strategy recommendation, but promotional material solely intended for
general information purposes. For this reason, this Material has not been drawn up in consideration of all statutory requirements with
regard to the impartiality of investment recommendations/ investment strategy recommendations. Furthermore, this Material is not sub-
ject to the prohibition of trading before the publication of investment recommendations/ investment strategy recommendations.

This Material and the information contained herein have been compiled and are provided exclusively for information purposes. This
Material is not intended as an investment incentive. It is provided for the Recipient’s personal information, subject to the express under-
standing, which is acknowledged by the Recipient, that it does not constitute any direct or indirect offer, recommendation, solicitation to
purchase, hold or sell or to subscribe for or acquire any securities or other financial instruments nor any measure by which financial
instruments might be offered or sold.

All actual details, information and statements contained herein were derived from sources considered reliable by NORD/LB. For the
preparation of this Material NORD/LB uses issuer-specific financial data providers, own estimates, company information and public
media. However, since these sources are not verified independently, NORD/LB cannot give any assurance as to or assume responsibil-
ity for the accuracy and completeness of the information contained herein. The opinions and prognoses given herein on the basis of
these sources constitute a non-binding evaluation of NORD/LB. Any changes in the underlying premises may have a material impact on
the developments described herein. Neither NORD/LB nor its governing bodies or employees can give any assurance as to or assume
any responsibility or liability for the accuracy, adequacy and completeness of this Material or any loss of return, any indirect, consequen-
tial or other damage which may be suffered by persons relying on the information or any statements or opinions set forth in this Material
(irrespective of whether such losses are incurred due to any negligence on the part of these persons or otherwise).

Past performances are not a reliable indicator of future performances. Exchange rates, price fluctuations of the financial instruments and
similar factors may have a negative impact on the value and price of and return on the financial instruments referred to herein or any
instruments linked thereto. In connection with securities (purchase, sell, custody) fees and commissions apply, which reduce the return
on investment. An evaluation made on the basis of the historical performance of any security does not necessarily give an indication of
its future performance.

This Material neither constitutes any investment, legal, accounting or tax advice nor any representation that an investment or strategy is
suitable or appropriate in the light of the Recipient’s individual circumstances, and nothing in this Material constitutes a personal recom-
mendation to the Recipient thereof. The securities or other financial instruments referred to herein may not be suitable for the Recipient’s
personal investment strategies and objectives, financial situation or individual needs.

Also this Material as a whole or any part thereof is not a sales or other prospectus. Correspondingly, the information contained herein
merely constitutes an overview and does not form the basis for an investor‘s potential decision to buy or sell. A full description of the
details relating to the financial instruments or transactions which may relate to the subject matter of this Material is set forth in the rele-
vant (financing) documentation. To the extent that the financial instruments described herein are NORD/LB’s own issues and subject to
the requirement to publish a prospectus, the conditions of issue applicable to any individual financial instrument and the relevant pro-
spectus published with respect thereto as well NORD/LB’s relevant registration form, all of which are available for downloading at
www.nordlb.de and may be obtained, free of charge, from NORD/LB, Georgsplatz 1, 30159 Hanover, shall be solely binding. Any poten-
tial investment decision should at any rate be made exclusively on the basis of such (financing) documentation. This Material cannot
replace personal advice. Before making an investment decision, each Recipient should consult an independent investment adviser for
individual investment advice with respect to the appropriateness of an investment in financial instruments or investment strategies as
contemplated herein as well as for other and more recent information on certain investment opportunities.

Each of the financial instruments referred to herein may involve substantial risks, including capital, interest, index, currency and credit
risks, political, fair value, commodity and market risks. The financial instruments could experience a sudden substantial deterioration in
value, including a total loss of the capital invested. Each transaction should only be entered into on the basis of the relevant investor’s
assessment of its individual financial situation as well as of the suitability and risks of the investment.

NORD/LB and its affiliates may, for their own account or for the account of third parties, participate in transactions involving the financial
instruments described herein or any underlying assets, issue further financial instruments having terms that are the same as or similar to
those governing the financial instruments referred to herein as well as enter into transactions to hedge positions. Such actions may affect
the price of the financial instruments described in this Material.

To the extent the financial instruments referred to herein are derivatives, they may involve an initial negative market value from the
customer’s point of view, depending on the terms and conditions prevailing as of the transaction date. Furthermore, NORD/LB reserves
the right to pass on its economic risk from any derivative transaction it has entered into to third parties in the market by way of a mirror
image counter-transaction.
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Further information on any fees which may be included in the sales price is set forth in the brochure ,Customer Information Relating to
Securities Transactions” which is available at www.nordlb.de.

The information set forth in this Material shall supersede all previous versions of any relevant Material and refer exclusively to the date
as of which this Material has been drawn up. Any future versions of this Material shall supersede this present version. NORD/LB shall
not be under any obligation to update and/or review this Material at regular intervals. Therefore, no assurance can be given as to its
currentness and continued accuracy.

By making use of this Material, the Recipient shall accept the foregoing terms and conditions.

NORD/LB is a member of the protection scheme of Deutsche Sparkassen-Finanzgruppe. Further information for the Recipient is set
forth in clause 28 of the General Terms and Conditions of NORD/LB or at www.dsgv.de/sicherungssystem.

Additional information for recipients in Australia

NORD/LB IS NOT A BANK OR AN AUTHORISED DEPOSIT TAKING INSTITUTION AUTHORISED UNDER THE BANKING ACT 1959
OF AUSTRALIA. IT IS NOT REGULATED BY THE AUSTRALIAN PRUDENTIAL REGULATION AUTHORITY.

NORD/LB is not providing personal advice with this Material, and has not considered one or more of the recipient’s objectives, financial
situation and need (other than for anti-money laundering purposes).

Additional information for recipients in Austria

None of the information contained in this Material constitutes a solicitation or offer by NORD/LB or its affiliates to buy or sell any securi-
ties, futures, options or other financial instruments or to participate in any other strategy. Only the published prospectus pursuant to the
Austrian Capital Market Act should be the basis for any investment decision of the Recipient.

For regulatory reasons, products mentioned in this Material may not being offered into Austria and are not available to investors in Aus-
tria. Therefore, NORD/LB might not be able to sell or issue these products, nor shall it accept any request to sell or issues these prod-
ucts, to investors located in Austria or to intermediaries acting on behalf of any such investors.

Additional information for recipients in Belgium

Evaluations of individual financial instruments on the basis of past performance are not necessarily indicative of future results. It should
be noted that the reported figures relate to past years.

Additional information for recipients in Canada

This Material is a general discussion of the merits and risks of a security or securities only, and is not in any way meant to be tailored to
the needs and circumstances of any Recipient.

Additional information for recipients in Cyprus

This Material constitutes an analysis within the meaning of the definition section of the Cyprus Directive D1444-2007-01(No 426/07).
Furthermore, this material is provided for informational and advertising purposes only and does not constitute an invitation or offer to sell
or buy or subscribe any investment product.

Additional information for recipients in Czech Republic

There is no guarantee to get back the invested amount. Past performance is no guarantee of future results. The value of investments
could go up and down.

The information contained in this Material is provided on a non-reliance basis and its author does not accept any responsibility for its
content in terms of correctness, accuracy or otherwise.

Additional information for recipients in Denmark

This Material does not constitute a prospectus under Danish securities law and consequently is not required to be nor has been filed with
or approved by the Danish Financial Supervisory Authority as this Material either (i) has not been prepared in the context of a public
offering of securities in Denmark or the admission of securities to trading on a regulated market within the meaning of the Danish Securi-
ties Trading Act or any executive orders issued pursuant thereto, or (ii) has been prepared in the context of a public offering of securities
in Denmark or the admission of securities to trading on a regulated market in reliance on one or more of the exemptions from the re-
quirement to prepare and publish a prospectus in the Danish Securities Trading Act or any executive orders issued pursuant thereto.
Additional information for recipients in Estonia

It is advisable to examine all the terms and conditions of the services provided by NORD/LB. If necessary, Recipient of this Material
should consult with an expert.

Additional information for recipients in Finland

The financial products described in this Material may not be offered or sold, directly or indirectly, to any resident of the Republic of Fin-
land or in the Republic of Finland, except pursuant to applicable Finnish laws and regulations. Specifically, in the case of shares, those
shares may not be offered or sold, directly or indirectly, to the public in the Republic of Finland as defined in the Finnish Securities Mar-
ket Act (746/2012, as amended). The value of investments may go up or down. There is no guarantee to get back the invested amount.
Past performance is no guarantee of future results.

Additional information for recipients in France

NORDI/LB is partially regulated by the Autorité des Marchés Financiers for the conduct of French business. Details about the extent of
our regulation by the respective authorities are available from us on request.

This Material constitutes an analysis within the meaning of Article 24(1) Directive 2006/73/EC, Article L.544-1 and R.621-30-1 of the
French Monetary and Financial Code and does qualify as recommendation under Directive 2003/6/EC and Directive 2003/125/EC.
Additional information for recipients in Greece

The information herein contained describes the view of the author at the time of its publication and it must not be used by its Recipient
unless having first confirmed that it remains accurate and up to date at the time of its use.

Past performance, simulations or forecasts are therefore not a reliable indicator of future results. Mutual funds have no guaranteed
performance and past returns do not guarantee future performance.
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Additional information for recipients in Indonesia

This Material contains generic information and has not been tailored to certain Recipient’s specific circumstances. This Material is part of
NORD/LB’s marketing materials.

Additional information for recipients in Ireland

This Material has not been prepared in accordance with Directive 2003/71/EC, as amended, on prospectuses (the “Prospectus Di-
rective”) or any measures made under the Prospectus Directive or the laws of any Member State or EEA treaty adherent state that
implement the Prospectus Directive or those measures and therefore may not contain all the information required where a document is
prepared pursuant to the Prospectus Directive or those laws.

Additional information for recipients in Japan

This Material is provided for information purposes only and it is not intended to solicit any orders for securities transactions or commodi-
ties futures contracts. While we believe that the data and information contained in this Material is obtained from reliable sources, we do
not guarantee the accuracy or completeness of the data and information.

Additional information for recipients in Korea

This Material has been provided to you without charge for your convenience only. All information contained in this Material is factual
information and does not reflect any opinion or judgement of NORD/LB. The information contained in this Material should not be con-
strued as an offer, marketing, solicitation or investment advice with respect to financial investment products in this Material.

Additional information for recipients in Luxembourg

Under no circumstances shall this Material constitute an offer to sell, or issue or the solicitation of an offer to buy or subscribe for Prod-
ucts or Services in Luxembourg.

Additional information for recipients in New Zealand

NORD/LB is not a registered Bank in New Zealand. This Material is general information only. It does not take into account your financial
situation or goals and is not a personalized financial adviser service under the Financial Advisers Act 2008.

Additional information for recipients in Netherlands

The value of your investments may fluctuate. Results achieved in the past do not offer any guarantee for the future (De waarde van uw
belegging kan fluctueren. In het verleden behaalde resultaten bieden geen garantie voor de toekomst).

Additional information for recipients in Poland

This Material does not constitute a recommendation within the meaning of the Regulation of the Polish Minister of Finance Regarding
Information Constituting Recommendations Concerning Financial Instruments or Issuers thereof dated 19 October 2005.

Additional information for recipients in Portugal

This Material is intended only for institutional clients and may not be (i) used by, (ii) copied by any means or (iii) distributed to any other
kind of investor, in particular not to retail clients. This Material does not constitute or form part of an offer to buy or sell any of the securi-
ties covered by the report nor can be understood as a request to buy or sell securities where that practice may be deemed unlawful. This
Material is based on information obtained from sources which we believe to be reliable, but is not guaranteed as to accuracy or com-
pleteness. Unless otherwise stated, all views herein contained are solely expression of our research and analysis and subject to change
without notice.

Additional information for recipients in Singapore

This Analysis is intended only for Accredited Investors or Institutional Investors as defined under the Securities and Futures Act in Sin-
gapore. If you have any queries, please contact your respective financial adviser in Singapore.

This Analysis is intended for general circulation only. It does not constitute investment recommendation and does not take into account
the specific investment objectives, financial situation or particular needs of the Recipient. Advice should be sought from a financial ad-
viser regarding the suitability of the investment product, taking into account the specific investment objectives, financial situation or
particular needs of the Recipient, before the Recipient makes a commitment to purchase the investment product.

Additional information for recipients in Sweden

This Material does not constitute or form part of, and should not be construed as a prospectus or offering memorandum or an offer or
invitation to acquire, sell, subscribe for or otherwise trade in shares, subscription rights or other securities nor shall it or any part of it form
the basis of or be relied on in connection with any contract or commitment whatsoever. This Material has not been approved by any
regulatory authority. Any offer of securities will only be made pursuant to an applicable prospectus exemption under EC Prospectus
Directive, and no offer of securities is being directed to any person or investor in any jurisdiction where such action is wholly or partially
subject to legal restrictions or where such action would require additional prospectuses, other offer documentation, registrations or other
actions.

Additional information for recipients in Switzerland

This Material has not been approved by the Federal Banking Commission (merged into the Swiss Financial Market Supervisory Authority
“FINMA” on 1 January 2009).

NORD/LB will comply with the Directives of the Swiss Bankers Association on the Independence of Financial Research, as amended.
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This Material does not constitute an issuing prospectus pursuant to article 652a or article 1156 of the Swiss Code of Obligations. This
Material is published solely for the purpose of information on the products mentioned in this advertisement. The products do not qualify
as units of a collective investment scheme pursuant to the Federal Act on Collective Investment Schemes (CISA) and are therefore not
subject to the supervision by the Swiss Financial Market Supervisory Authority (FINMA).

Additional information for recipients in the Republic of China (Taiwan)

This Material is provided for general information only and does not take into account any investor’s particular needs, financial status, or
investment objectives. Nothing in this Material should be construed as a recommendation or advice for you to subscribe to a particular
investment product. You should not rely solely on the Material provided when making your investment decisions. When considering any
investment, you should endeavour to make your own independent assessment and determination on whether the investment is suitable
for your needs and seek your own professional financial and legal advice.

NORD/LB has taken all reasonable care in producing this Material and trusts that the information is reliable and suitable for your situa-
tion at the date of publication or delivery, but no representation or warranty of accuracy or completeness is given. To the extent that
NORD/LB has exercised the due care of a good administrator, we accept no responsibility for any errors, omissions, or misstatements in
this Material. NORD/LB does not guarantee any investment results and does not guarantee that the strategies employed will improve
investment performance or achieve your investment objectives.

Additional information for recipients in the UK

NORD/LB is subject to limited regulation by the Financial Conduct Authority (“FCA”) and the Prudential Regulation Authority (“PRA”).
Details about the extent of our regulation by the FCA and PRA are available from NORD/LB on request.

This Material is a financial promotion. Relevant Persons in the UK should contact NORD/LB’s London Branch, Investment Banking
Department, Telephone: 0044 / 2079725400 with any queries.

Investing in financial instruments referred to in this Material may expose an investor to a significant risk of losing all of the amount in-
vested.

Time of going to press
29 March 2019 11:00h (CET)
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