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Produce better schedules while considering more
restrictions! Colruyt wants to avoid traffic congestions
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About Colruyt

retail Non-food Wholesale and Other Corporate
foodservice activities
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Corporate sustainability is embedded in Colruyt Group's DNA. With a minimum of resources,
energy and human effort, we want to create sustainable added value in retail.




About Colruyt: Colruyt Lowest Price (CLP)

Founded in 1976

Turnover 4973,2 M€

225 stores

Average store surface 1400 m?

5 Distribution centers

15257 FTE
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Transport model

SITUATIE / SITUATION 0TR7/2010

i = Colruyt-winks! | Magasin Colrnyt (217)
0 = Colrnuyt-winked binnenkort open
Magasin Colruyt prochaine ouverture  (2)
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Transport model

= satelliet-DC

= vertrek-DC
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Transportmodel: master data

1. Delivery Time Windows

«  When may we deliver?
« Dependencies:

Laws ——>> Static

Neigbours
Environment

«  Descision (D): prospection
—> transport signs problems

= Hard restriction on transport (and logistics).
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Transportmodel: master data

2. Delivery Time Windows

e When can we deliver?
« Dependencies:

Mobility
Size of the transit area =
Customer density (parking are, cool area,..)

« Desicion (D): transport
— consolidate with shops (C) and prospection (IB)

Static and/or
dynamic

Soft restriction for transport (and logistics).
—> to be considered as company restrictions
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Transportmodel: master data

3. Delivery type of goods (content trailer)

. Restrictions on type of goods (departments)

Vegetables before 06u00 |::> Dynamic

Collishop between 14h00 and 08u30

. Specific wishes of shops

No fresh food in delivery 1 |:'> Dynamic

Time window unavailable

. Desicion (D): Transport
(C): Shops (management)
(IB): Logistics

ASIS: Transport (logistics) follows the wishes/restrictions of the shops
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Case description

Colruyt is a Belgian family company that is one of the major players in the country's
retail network.

The Colruyt empire counts more than 300 stores spread over the whole of Belgium
which results into a significant amount of time spent on the road. Sustainability is
very important for Colruyt. The fact a number of Colruyt trucks get stuck in traffic
jams on a daily bases, therefore conflicts with their efforts to create sustainable
added value through value driven craftmanship in retail. By re-evaluated the
delivery methods Colruyt found the optimal feasible planning avoiding as much

congestion as possible.




Case description

# trailers
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Transport planning (april 2012)
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Case description

Pressure on logistical organisation

Inefficient use of time and resources
Fysical restriction on grow (m?)
Stress and frustrations

Pressure on mobility and sustainability

Congestion time
Fuel consumption and emissions

Pressure on the customer (shops)

Lack of transparency
Commitments (SLE)
Flexibility
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Maximize the degree of freedom within delivery while balancing

- Feasibility workload DC and transport (logistics)
- Needs and wishes of the customer and its environment
- Mobility and sustainability

DC and Transport

Customer Mobility
and and
environment sustainability
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Approach

Program ‘spread deliveries’

PIEK2

Deliverable: 1. Impact on current planning

CAT

E;

Tabula rasa

4

Delivery index

2. Improvement potential

Tabula rasa

Silent resources

Covered loading bays
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“Solutions for big complex non-standard top
business planning problems making use of
cutting edge optimization technologies”



Traffic congestion: a persistent pain

<< vroeger J:45 later >>

lagende

@) gemiddeld 1 3 2 dagen file per werkweek (20 - 40%)
- gemiddeld 2 3 3 dagen file per werkweek (40 - 60%)
- gemiddeld meer dan 3 dagen file per werkweek {60 - 100%)
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aple don’t know

Steve Jobs, BusinessWeek, May 25, 1998




Project Scope

Impact congestion on tactical transport planning

Link with internal logistics: load capacity

Optimization loading time

Limit the maximal nr of drivers on the road
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Project Scope

First step to optimization starting times drivers

Reduction in trailer usage, insight impact 90min preloading
rule

Feasible load planning with optimal transport - planning

Impact congestion on tactical transport planning

Link with internal logistics: load capacity

Optimization loading time

Limit the maximal nr of drivers on the road
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Data input

M e e, o

™ ma s

General data i

USRS

ORI

% et M
"

Distance and Times
Locations
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v aney

Shop time windows e B

Transport type time windows
Load/unload times per type transport®

Specific data e
Transport planning =l B i

DC information
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trailer stock |
1 |
oo L‘w--
B = 5 Pl
23™




HYAS AL

dvar int 3hr
dvAar inte =2h

dvar int 3nrConteant{d An des, £ An nTente,h An tf_id

dvaz inte+ ahortage

Cplex

Optimize
1. Departure time
2. Loading time

Respecting all hard constraints

Minimizing the overall cost and
congestion time

32 dexpr 1Ot

7 dexpr

G dexpr int

res0our

dexpr 1ot

JEin=Cp,

lerType jlmmg

from, astFer:
dexpr fioat conventMovesCnt(d from in dce,d ¢ in deg,of An of id2)=(sum(c in concents, 4 in disce:d.idi=sd froms.
dexpr fioat contentMovaCost ».1d

dexpr
dexpz

dexpz
dexpr

0 friom *

minimize




Potentieel en aantal trailers

Driving

Optimization
Incl. load capacity,
Trailer stock

Optimization incl
Load capacity/ trailer
capacity/ driver capacity

erves the savings, while adding extra constraints on trailers, loading

capacity and driver capacity!



Summary potential savings

TOBEA TOBEB TOBEC TOBED
Optimization \'} Vv \'} Vv
No preloading Vv
Tabula rasa delivery Vv
Extended time windows \'

100%

80%

Saved time from 60%
traffic congestion 40%
20%

0%

colruytgroup'
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TOBEC
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CAT conclusions

Congestion Avoiding Traffic planner

Conclusions
Improvement potential of 62% traffic time by better exploitation of current degrees of freedom

Supplementary improvement potential of 12% congestion reduction by minimal extension of
degrees of freedom

Supplementary improvement potential of 25% congestion reduction by maximal extension of
degrees of freedom

Traffic time is impossible to avoid for the full 100%
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CAT conclusions

The optimization completes the puzzle while unveiling an unexpected potential
in the trailers, load capacity & driver areas!

Some parts of the traffic congestion is unavoidable as single shop deliveries
need to be spread out with a minimal delay

Antwerp, East-Flanders and Brussel destinations represent +- 60% of all
congestion time

With a good congestion prediction model one can realize up to 75% of the
potential improvements!
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Tabula rasa

Rethink degrees of freedom within transport planning

initial assessment: difficult exercise with the commercial management
(cost/benefit analysis)

Conclusion after CAT

significant potential for improvement without commercial or organizational impact
(= prio 1)
Exercise with commercial management remains necessary to realize extra potential
(= prio 2)

Mapping bottlenecks (= delivery index = prio 2a)

Use clear decision structure (= decision matrix = prio 2b)



www.dailynews.com THE WORLD'’S FAVOURITE NEWSPAPER

Colruyt reduces congestion time by 60%!




Success story

Met meer
beperkingen

slimmer plannen
Colruyt wil files omzeilen

Calruyt eelt duurssamhest hoeg in bt vaansel, Det or ook wike dag vinchtwagens ven Cofruyt varmstssn m
e Bde sETeA |t e wek siwt Toet het streeen sas de retuiley nast dusTTadm mentwa erde crwdren, Cobupt staunt

90 UAnEpertptamming up ewn o hun cutmitheide softwars die s vaor surgt dat de meer dan dris hondwid
werknappunten van de graeg albe dag hertrevoorinad wortben. Ean goed systeent. 2o luids het. mant slls rand-
snrwarrden wairmes de wiimers rebemory muet huuden, senussshen behomGibe pleban in du
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We want to amaze you with our insights in your
business.

By controlling your complexity, we will help you
realize your boldest dreams.

We love to dream, but we believe in numbers.



