2050

CliMobCity

Interreg Europe

European Union
European Regional
Development Fund

Climate Driven Urban
Distribution Concepts

Marcel Michon
Managing Partner
Buck Consultants International

marcel.mlchon@bmglobal.com 21 April 2021



Buck
Consultants
International

Climate Driven Urban
Distribution Concepts

Buck Consultants International
P.O. Box 1456

6501 BL Nijmegen

The Netherlands

P: +31 24 379 0222

M: +31 65 364 7131

E: marcel.michon@bciglobal.com

Marcel Michon
Managing Partner

Nijmegen The Netherlands
April 21, 2021




..-:1552;553:;-. VA BUCk
A\ A—‘ \
A "':ff:'-'.- /

: —y Consultants
/Y International

Contents

1 Profile Buck Consultants International
2 Transport and Distribution Trends

3 Last Mile Developments
4

Casus the Netherlands

© Buck Consultants International, 2021
e EEEEOREBEERRR



1 Profile Buck Consultants International

Corporate clients

Worldwide footprint strategy
Supply chain optimization
Location advice

Real estate strategy and projects
Business strategy development
Strategic outsourcing

San Mateo, USA
% @ Atlanta, USA

Los Angeles, USA

MANA 2021

-
T
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Profile

® Established in Nijmegen, the Netherlands in 1985

® Employs 75 full-time professionals

® Offices in The Netherlands, London, Frankfurt
Atlanta, San Mateo, Los Angeles, Shanghai and Singapore
Strong worldwide partnerships

® Performed studies in more than 50 countries worldwide

Nijmegen
The Hague
The Netherlands

®
London, UK@ @ Frankfurt, Germany

@ Shanghai, China

Singapore @
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What services can BCI offer on both strategic
and operational levels

Development and

Investment Strategy

Concept
Development

Market Analysis/
Feasibility Study

Marketing Support

© Buck Consultants International, 2021

End user

Corporate real estate
and location strategy

Advice on real estate
concept

Site selection
Plan assessment

Disposition
Co-location

Developer

e Vision development
e Acquisition strategy
e Project strategy

e Innovative property
concepts

e Development of
masterplan

o Market study
e Target group analysis
e City scans

e Development of
marketing plan

Investor

Investment strategy
Vision development
Allocation strategy

Innovative property
concepts or funds
Assessments of

individual developments

Market study
Risk-analysis
Investment advice/
second opinion

Fund screening
Building assessments

Development of vision

on real estate marketing

Buck
Consultants
International

Region/City

¢ Vision development
e Planning of sites & office
parks

¢ Innovative property
concepts

e Area development
e Positioning of sites &
parks

Marketing strategy and
marketing plan



2 Transport and Distribution

Opportunities and threads

Buck
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rends

Favorable & Unfavorable Industrial Sectors in 2021 and 2022

Top 3 industry sectors / types of customers who are expected to have the most favorable / most

unfavorable perspective in 2021 and 2022

Favorable

E-Commerce 87%

Food 60%

Pharma 47%

0% 20 40% 60%  80% 100%

>

© Buck Consultants International, 2021

Unfavorable

Automotive 47%

Retail (non food)

20%

Construction and
infrastructure

0% 20% 40% 60%

>




5 main location choice criteria and design criteria
of distribution centers in the next t

nree years

Location choice criteria

Personnel

Multimodality

Road network

Availability plots

Sales market /
consumers

12%

67%

61%

39%

28%

Design criteria

Sustainability /
BREEAM

Clearance height

Floor load

Number of loading
docks

Parking options

28%

22%

67%

67%

61%

© Buck Consultants International, 2021




Composition of logistics costs

304 2% 1%

4%

8%

10%

22%

Source: Establish, Inc./HWD & Grubbs & Ellis Global Logistics
© Buck Consultants International, 2021

50%

Thansportation costs
must be lowered. In

order tot combine
shipments City DC;’s
are needed

= Transportation
Inventory Carrying
= L abour
Customer Service
m Rent
Administration
m Supplies
= Other



Sources of Supply Chain Vulnerability and 775, Buck
Strategies used to Increase Resilience

N\ # Consultants
International

93% of global supply chain leaders are 44% would increase resilience even at expense of
planning to increase resilience short-terms savings

Planned actions to build resilience

% of respondents
Dual sourcing of raw materils | -
increase inventory of critcal procucts |
Nearshoring and expanding suppler bese | o

Regionalizing supply chain This will also lead to
reducing number of SKUs in product portfolio even more DC
Higher inventory along supply chain structures
Backup production sites 27
Nearshoring of own production 15
increase number of distribution centers 15

Source: McKinsey, May 2020
© Buck Consultants International, 2021 9
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Reviewing footprint in the next 18 months? A7 con

77 /O indicates the need to review the network in the Companies on the

next 18 months move in order to
take measures in
sustainability and

® Yes - both the manufacturing as the innovation
distribution network

Yes - manufacturing network

Yes - distribution network

31%

= No - already reviewed

Source: BCI survey

© Buck Consultants International, 2021 10



_’4 Buck
Five Footprint Strategies TA -

International

Footprint Strategies

. : Decentrali-
Higher : Decentrali- :
: Near- Decentrali- ) zation
Inventory : . zation VAL/ .
: : sourcing/ zation production
levels in major . Postponed
procurement distribution |
markets assembly :
reshoring

{

6 o6 © o o

© Buck Consultants International, 2021 11



Surfing the Online Wave

International

Penetration rate of e-commerce in Europe (%)

20% This mega trend will
lead to even morde
169  15.6% DC structures and
Inner city distribution
oy centers
0
8% 7.1%
4, 3%
4%
0%
& 6 &
60 fo N N \\, > @ \’b Q &@
‘(‘\QQ’ 3 Q}é\ \\Q Q}\’b Qﬁrb Q@Q Q)Q}Q’ ?:\Q, QO S
& W &
N ¥

Source: AEW, 2019

© Buck Consultants International, 2021 12




Tremendous growth of new Mega DCs

,.'i~ N B uc k
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International

» +100% «a»pr «»
221

200

150 144

100

60
50
30
. ]
Germany Netherlands Belgium

m 2015/2016/2017 2018/'2019Y

1) These are DC’s announced/started construction in 2018/2019 which will be opened in 2020/2021

© Buck Consultants International, 2021
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Total
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EU Rank 3

Port of
Hamburg
ﬂ --'

8,860 TEU
(8.9% EU)

Corridor driven location of XXL warehouses

XXL warehouses (> 40,000 m?) =
mainly on corridors U Rank 4

Bremer
haven

EU Rank 1
Port of
Rotterdam

12,892 TEU
(13.0% EU)

There appears to be
a strong relationship
between XXL

EU Rank 2
Port of
Antwerp

warehousing and

city distribution

10,032 TUE
(10.1% EU)

Inhabitants/sq.km

B >e600

[] 300-600

[] <300

ﬂ -—'
Container volume
(in 1,000 TEU)

Sources: Eurostat Maritime Port Statistics, 2018; Eurostat, 2018; BCI, 2019

XXL warehouse
>40,000 sq.m

@ Retailer

@ Producer
O Multi tenant
O LSP

@ In operation
A Announced

© Buck Consultants International, 2021

International

14




Buck
4 Last Mile Developments C'

International

< Urban distribution >

FAST
DELIVERY

© Buck Consultants International, 2021 15
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Overview of EU Policy Developments in Urban Mobility ,_

Buck
Consultants
International

White Paper, Green Paper White Paper on transport, Urban agenda
European transport on urban Roadmap to a single for the EU
policy for 2010: mobility European transport area
time to decide
l ® e ® @ ® @
2001 2002 2007 2009 2011 2013 2016 2018
Eurobean Action plan Urban fnobility Urban mobility
mobility week on urban package partnership action
mobility plan

© Buck Consultants International, 2021

Finally the transition

Is taking place

16



Growth of city logistics hubs will continue in the next two years
(2021 and 2022) compared to 2019 and 2020

Buck
Consultants
International

Urban Regional DC (>20.000 m?)

50% 47%

45%

40%

35%

30%

25% 20%

20%

15%

10%
5%
0%

33%

Grow stronger: 25% or Grow: between 10 and More or less stable
more 25%

City DC (>5.000 — 10.000 m2)

70% 63%

60%

50%

40% 31%

30%

20%

10%
0%

6%

Grow stronger: 25% or Grow: between 10 and More or less stable
more 25%

Goods exchange point (1.000 m?)

70% 64%

60%

50%

40%

30%

20% 14% 14%

0%

Grow stronger: Grow: between 10 More or less  Shrink: between -
25% or more and 25% stable 10 and -25%

Pudo (Pick up drop off points) (100 m?)

70%

50%

40%

30% 25%
19%

20%

0%
Grow stronger: 25% or  Grow: between 10 and More or less stable

more 25%

© Buck Consultants International, 2021
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Last Mile concept

Urban Distribution Centers City

1 >
Urban
- p| consolidation >
centre (31
Manufacturer| party)

Regional —_— Urban > <>
eShop distribution distribution PUDO Home
fulfilment centre LSP centre LSP e store

centre e unmanned A
BCI Urban i
Distribution Network

> Retail outlet >
Retailer >
warehouse >

Source: BCI, inspired by Bestuffs
© Buck Consultants International, 2021 18



Drivers for urban distribution hubs

E-Commerce

High growth rate in e- Ban on diesel trucks
commerce 30 — 40 Dutch cities will
Increase in number of Implement a Zero
B2C deliveries, but Emission Zone by 2025
smaller order sizes

© Buck Consultants International, 2021

" International

Current chains not ready
for the future (inefficient,
negative external effects).
E.g. in construction
logistics

19
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Urban real estate modeling: need for
sguare meters can be calculated

E-shoppers Parcels Number of Logistics Operation
Trucks
Amount X Number per
Number of X P Type / load factor Rate of flow
transactions

transactions

[ !
: Average load — Number of units
Parcel volume city factor = needed

/ \

E-commerce Regular through retail
offerings

Source: Urban Space Model, edited by BCI (2018)
© Buck Consultants International, 2021 20
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Different Urban Hub Typologies

® Broadly speaking, there are four types of urban distribution hubs by location and function:

e Goods Exchange Point (or PUDO Point): small-scale hub near the center or certain shopping street
suitable for temporary storage of goods intended for center entrepreneurs

e City DC: urban distribution aimed at one city (already visible in 4 biggest Dutch cities (G4) but also
possible in a smaller-scale variant in other cities)

e Peripheral DC: strategically located on the outskirts of a larger city, but also within easy reach of the
surrounding region

e Regional DC: centrally located between some major cities

City DC

| |
| |

|

PUDO Point | Peripheral DC | Regional DC

Goods exchange point | I
|
| |
I |
I |
I |
I |
I |
I |
I |
I |
| |

_ |

Goods exchange point | _ _ | _
aimed at bundling : Serves one larger city center Serves one larger city center : Consolidates volumes for
deliveries for center |and surrounding neighborhoods with the surrounding region | smaller cities in a region,
entrepreneurs or large : of peripheral municipalities : and therefore a larger area

companies and institutions e _____ )

© Buck Consultants International, 2021 21



Urban distribution real estate concepts

VA Buck
— §/ Consultants
‘ /' International

Type / scale level Characteristics

1 E-fulfilment center

Corridor

> 40.000 m?

Decoupling point towards
urban centers

2 Urban Regional DC

3 City DC

4 Goods exchange point

5 PUDO point
(Pick up drop off point)

Large city or location in > 20.000 m?

between cities

City border, middle-
large cities

In the city; e.g. ina
parking garage

Shops / Apartment
complexes

> 5.000 m? — 10.000 m?

1.000 m?

100 m?

Combined store delivery
and home deliveries
Combined with intermodal

Multi-level, combined with
other functions

Flexible, sometimes mobile,
multiple per city is a
possibility

"Unmanned" working with

codes via mobile
communication (Amazon)

Source: Buck Consultants International, 2020

© Buck Consultants International, 2021
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Level 2 Urban Regional

Source: Kar, S. Paris Chapelle (2018)

The Spokes:
Drop off defivery points for
double-traler frucks

The Hub:
el Contral Distribution Centars Q
- g
L, Mediumand gy
light Cls will Y
duiver goods o | 1)

4 warehouses within - |
city |

Heavy commercial ﬁ i

vehicles {double-
trailer trucks) will camy Outer Ring Road
goods o big warshouses = 26 miles from
at outskins City Center

ALC (2020) Next Level (2020)

_evel

© Buck Consultants International, 2021 23



Level 3 City DC

© Buck Consultants International, 2021

——

Lughieh Centiu va) Uretn

Huidige logistieke ontwikkelingen AP /—N ﬁ

Lage Weide, Utrecht

Last Mile Fresh, Amsterdam

HORECA
HORECA \l # HORECA

terdam

~

~

~
i QI [
Leverancier v Leverancier

e

Leverancier

HORECA
HORECA 7 HORECA

Z
T
Leverancier

Leverancier

Leverancier

74 Buck
Consultants
International
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Level 4 Goods Exchange Point

LMF Cargolev

© Buck Consultants International, 2021 25
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CityLink Concept

Sample of first concepts Current, adapted, CityLink Concept

© Buck Consultants International, 2021 26
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. . . ; A Buck
Criteria for Successful Implementation

Futureproof Location
2048
Timing Accessibility
9cr|ter|a
— successful
Fullintegrated |¢[ jpmplementation ‘-’ Crossdocking
proposition
P IV!
Parking m Flexibility
(Un)loading
capacity

® Important observation: in order to fulfil these requirements investments in new real estate is required, either
greenfield or brownfield business sites.

© Buck Consultants International, 2021 27



5 Casus the Netherlands

Transport volume per type of transport

Sea

Pipe

Air

Inland shipping
Rail

Road

Road own

Transportvolume binnenlands en export, per modaliteit en verschijningsvorm (2017)

=

oo & Share road
transport still

leading
Share empty

i volumes 50%

[EEN
-H
b I

1145 G889 48,4 258,7 i
29,0 30,1 | 64,9
0,0 100,0 200,0 300,0 400,0 500,0

Volume (mlIn ton, 2017)

mdroge bulk natte bulk ®containers stukgoed ®CEP Air Freight

© Buck Consultants International, 2021
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600,0
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Carbon footprint figures

9
8
=
e [ s
Trekker-oplegger
7
6
s
S 5
S
o
4
L
' !
Bestelvervoer
3
oot gy
Spoor
2
Duwbakken en koppelverbanden
1
- v
Motorvrachtschepen
0

Source: TNO 2020

© Buck Consultants International, 2021
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Transport volume per market segment and appearance

Inland and export transport volume per market segment and appearance

Sector share in
volume transport NL

Public l 0%
Services 26,4 9%
: | N 201
Retail (other) B o Share Food :
Food 7 I —— 12%
Fashion I. and 0%
: : 0%
EleCfteat'_On 1 construction 0%
ectronics
: ] 3%
Automotive Rubber | . transport o
Cherr?lcals oz Il volumes 66% 1%
Machinery | SR oo | 5%
Petrochemicals 35,5 I | 15%
Energy 38,7 29,4 347 25,0 10%
Construction 1151 492 18,3 495 19%
Primarily sector 39,7 29,3 33,1 34,6 10%
0,0 50,0 100,0 150,0 200,0 250,0

Volume (min ton, 2017)

droge bulk m natte bulk containers m stukgoed & CEP
© Buck Consultants International, 2021 30
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Road transport volume per market segment

Sector share in

Distribution of road transport volumes across market segments and appearance
road transport NL

Public I 0%
Services ] 10%
Retail (other) o0 | 13%
Food [ ] 21%
Fashion [ 0%
Recreation H Share Food 1%
Electronics 0 I and 1%
Automotive Rubber = : 4%
Chemicals | construction 06
Machinery Il E transport 4%
Petrochemicals s ] ; 2%
Energy | volumes 66% 1%
Construction 11%

L 25%
T SEaier 5%

),0 20,0 40,0 60,0 80,0 100,0 120,0 140,0

Volume (min. ton, 2017)

m stukgoed containers m droge bulk

© Buck Consultants International, 2021 31
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Modal split in City mobility

Source: Buck Consultants International, 2020

© Buck Consultants International, 2021 32



Stap1a: Motivatie, argumentatie en visie

In de eerste stap moet gezorgd worden

voor:
« Politieke dekking voor

verduurzaming stadslogistiek

menskracht

binnenstad

Stap 2: Het ontwikkelen van een
actieplan in samenwerking met
stakeholders. In deze stap wordt
het actieplan voor de inzet van de
zero emissie zone, in king
met de stakeholders, ontwikkeld. In
deze fase is ook van belang:

Faciliteren van marktpartijen
Ondertekenen GDZES
Definiéren van zero emissie zone
Definiéren van aanvullende
duurzaamheidsmaatregelen

© Buck Consultants International, 2021

Beschikbaarheid van ambtelijke

Visie op de ontwikkeling van de

17774
=
Wi

Stap 3: Het nemen van een
college- of raadsbesluit in 2019.
In stap 3 wordt het actieplan uit
de eerdere stappen van kracht
door een politiek besluit van de
gemeente.

Source: Green Deal Zero Emission City Logistics (GDZES)

o

Stapb: Inzicht in de materie

Roadmap Zero Emission Zone

De tweede stap in het traject naar de implementatie van een zero
emissie zone is het verkrijgen van inzicht in de structuur. Het is aan te

bevelen in dit stadium:

« De structuur, efficiéntie en ontwikkeling van goederenstromen te

analyseren, alsmede de

« Milieueffecten en andere impacts van zero emissie vervoer

Gesprekken te voeren met stakeholders

Stap q: Het nemen van een
verkeersbesluit

Als het college- of raadsbesluit is
genomen is het nemen van een
verkeersbesluit met ontheffingen,
handhaving en andere
praktijkaspecten de volgende stap die
moet worden gezet.

Stap s5: Ingang zero emissie zone

Het uiteindelijke doel van het ontwerp-
Klimaatakkoord is om minimaal 30 tot go steden in
2025 emissievrij te bevoorraden. Daarom gaat de
zero emissie zone (en eventueel flankerend beleid)
per januari 2025 in.

Buck
Consultants
International

Several routes, but steps are:

1. Formulate ambition

2. Follow (national) guidelines

3. Involve and activate
stakeholders

4. Conduct impact assessment

(CBA)

Draft an Implementation plan

Decision making by 2020

Implementation 1/1/2025

~N o O

33
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The Dutch “Poldermodel” approach:
Dutch Climate Agreement sustainable transport

ZE ZONES CITY LOGISTICS
(ENFORCEABLE IF NECESSARY)

KNOWLEDGE ACCOMPANYING
DEVELOPMENT MEASURES
I/.r'
HO—0-
CLIMATE AGREEMENT
(MOBILITY)
ATTENDEES:
g Government, Business and interest groups (ao TLN,
Evofenedex, Rai)
IMPLEMENT VISION: INCENTIVE ARRANGEMENT
SUSTAINABLE SOLUTIONS Logistics is an important cornerstone of economy and

society, but also a source of emissions of CO2 and
other emissions

AMBITION:
- Reduction of approximately 1 MTON CO,

IMPLEMENTATION AGENDA - Implementation_ of ZE zones via GD ZES connection LAUNCHING CUSTOMER
- Establishment of ZE zones by 2020

© Buck Consultants International, 2021 34



Example The Hague: size

Area

City center (milieuzone)
The Hague

Region

Total

Segment

Waste
Construction
Postal

Facilitair

Retail non-food
Retail food
Horeca

Total

© Buck Consultants International, 2021

Number of trips per day

1.080
100
590

1.350
700
880

4.950

8.610
1.850
17.850
3.790
2.090
1.830
36.620

2.520
22.040
5.140
29.700

1.500
6.500
600
3.500
8.100
4.200
5.300
29.700

3.700
26.590
6.330
36.620

22.200
159.550
38.000
219.750

3.600
51.700
11.100

107.100
22.800
12.500
11.000

219.700

-y Consultants
International
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Example The Hague: potential savings in trips

Segment Market- Bestel (reduction trips)) Vracht (reduction trips)

Waste (...) 20-30% 20-30%
Waste companies (...) (...) 50-70% 50-70%
Construction 20-30% (...) 50-70% 10-20%
Postal 10-20% (...) (-..) (...)
Facilitair 10-20% (...) 30-40% 10-20%
Retail non-food (...) (...) 20-30% 10-20%
Retail food 5-10% (...) 5-10% (...)
Horeca 10-20% (...) 10-20% (...)
Totaal

\&'Z'rizt parties 'O i High

Leading to hub

concepts

© Buck Consultants International, 2021 36



Buck
ban distribution hubs in th herland Intornations
Urban distribution hubs In the Netherlands international
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Hub development initiatives in the Netherlands, BCI 2020
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Criteria for Successful Implementation

Futureproof Location
2048
Timing Accessibility
9cr|ter|a
— successful
Fullintegrated |¢[ jpmplementation ‘-’ Crossdocking
proposition
P IV!
Parking m Flexibility
(Un)loading
capacity

® Important observation: in order to fulfil these requirements investments in new real estate is required, either
greenfield or brownfield business sites.
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ZE Zones / Calculate effects

@g Quality of life
(sound, vibrations)
Climate
% dP benefits ’

Living
Environmental environment
Investment benefits
|zati health .
realization (health) Business
climate
—
% rou
Accessibility Image
Operational effec_:ts
(including
costs travel time)
Replacement Innovation
investments
(Self-employed,
companies)
- : direct costs and investments - : main social benefits : (possible) derivative effects

© Buck Consultants International, 2021
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Several type of
effects when
Implementing
ZE zones
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CBA study shows ‘social’ return on

Investment

Buck
Consultants
International

Example of CBA result for implementation of ZE zone in a Dutch medium sized city

Net Present | Effect
Overview Costs and Benefits Value 2019 | (reference year 2025)

Public sector investment

® [nvestment costs

® Operational costs
Business sector investment
® Fleetinvestment
Collective benefits

® Climate

®  Air quality improvement

CBA ‘monetary’ result

5,4
-0,7
4,7
-1,0
-1,0
13,8
7.6
6,2
7,4

€ 742K investment in implementing Zero Emission zone

€ 306K per annum for communication, enforcement, maintenance

Extra cost per kilometer, TCO-disadvantage E-trucks 2025

Extra emission reduction: 7,0 Kton CO,, per annum in 2025
Extra emission reduction: 16.000 kg NO, & 750 kg PM p/a in 2025

Very limited  No significant impact on journey time thoroughfare traffic

®  Accessibility/Connectivity

® Living environment in the city
® Business Climate

e Innovation

© Buck Consultants International, 2021

+

+/-

++

Clean and silent city logistics results in enhanced city experience

Positive impact on business climate: more visitors, longer stay
Risk of extra charge for city logistics in ZE zones to shop owners

Increased sense of urgency for smart logistics solutions
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Conclusions

Large share of total transport within the field of city logistics
Huge amount of trips on a day to day basis

In most cases improvement can be reached

Numbers can be calculated / advantages also

Leading to hubs and combinations of type of transport and chances for several
segments

It is also possible to calculate the size of a needed hub structure as well as the
economic and social benefits

® Examples within the Netherlands and other countries show significant successes

v

® |et's work on a better and more sustainable Urban Distribution System
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