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A CENTER OF GRAVITY SCENARIO COMPARISON
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BACKGROUND & CONTEXT

Santa operates one of the most complex distribution
networks in the world.

Every year, global demand patterns change as new
regions grow, populations shift, and expectations for
faster delivery increase.

To continue delivering on time, Santa’s logistics team
regularly reviews the structure of his warehouse
network - starting with high-level strategic analysis
before moving into detailed optimization.




THE CHALLENGE

Despite the North Pole remaining the core of
operations, Santa’'s team observes:

e Growing demand clusters in new regions
e Longer average delivery routes
e Increasing pressure to improve service levels

Before making any infrastructure decisions, Santa
wants to understand where a new warehouse could
make sense from a demand and distance perspective.




THE KEY QUESTION

Santa’s planning team frames the challenge as a
simple but critical question:

Where should a new warehouse be located to best
serve global demand while keeping travel distances
reasonable?

At this stage, the objective is directional insight, not
final network design.




THEDATA USED

To explore the question, Santa’s team uses a dataset
containing:

e Delivery locations representing global demand
points

e Geographic coordinates for each location

 Demand weights reflecting relative importance

This dataset allows the team to translate gift demand
into a spatial planning problem.
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ID | * | Child Name v |Age v |City ~ | Latitude| ~ | Longitude ~ | Nice_or Naughty "'Gifl_Budget“USﬁ ~ | Primary Wish | ~ | Delivery Priority ~ | House Type  |Has_Chimney *

1 Minato 2 Tokyo 35.687 139.7495 Nice 74 Book High House FALSE

2/ Siti 3 Jakarta -6.175 106.8275 Naughty 6 Train Set Low Farmhouse FALSE

3 Ananya 1 Delhi 28.61 77.23 Naughty 14 Doll Medium lgloo TRUE

4 Wai 2 Guangzhou 23.13 113.26 Naughty 8 Book Medium lgloo TRUE

S Oliver 13 London 19.0761 72.8775 Nice 41 Remote Control Car High Apartment TRUE

6 Maria 9 Manila 145958 120.9772 Naughty 15 Book High Farmhouse FALSE

7 Chen 6 Shanghai 312286 121.4747 Nice 69 Remote Control Car Medium Apartment FALSE

8 Mariana 3 SaoPaulo -23.5504 -46.6339 Naughty 14 Remote Control Car High House TRUE

S Seo-yeon 13 Seoul 375667 126.9833 Nice 96 Stuffed Animal Medium Apartment TRUE
10 Carlos 14 Mexico City 19.4333 -89.1333 Nice 70 Tablet Medium lgloo FALSE
11 Riya 7 Kolkata 22.5675 88.37 Nice 79 Bicycle Low House TRUE
12 Fatima 11 Cairo 30.0444 31.2358 Naughty 24 Board Game High Farmhouse FALSE
13 Maria 6 Madrid 2486 67.01 Nice 48 Video Game Medium House TRUE
14 Nusrat 7 Dhaka 23.7289 80.3944 Naughty S Headphones High Igloo FALSE
15 Daniel 13 New York 406943  -73.9249 Nice 36 Puzzle High lgloo TRUE
16 Li 5 Beijing 399067 116.3975 Nice 99 ToyCar Medium House TRUE
17 Nicha 12 Bangkok 13.7525 100.4942 Nice 104 ToyCar Medium lgloo FALSE
18 Hao 11 Shenzhen 225415 1140596 Naughty 17 Lego Set Low lgloo FALSE
19 Anastasia 8 Lyiv 55.7506 376175 Nice 87 Stuffed Animal Low Apartment FALSE
20 Lucia 4 Buenos Aires -34.6036  -58.3814 Nice 102 Headphones Medium House TRUE
21 Tunde 9 Lagos 6.455 3.3841 Naughty 20 ToyCar High Apartment FALSE
22 James 5 Manchester 129788 77.5917 Nice 57 ToyCar High Apartment TRUE
23 Abigail 12 LosAngeles 10.7756  106.7019 Nice 118 Doll Low Apartment FALSE
24 Takumi 4 Osaka 346638 135.5022 Naughty 24 Tablet Medium Apartment TRUE
25 Henry 1 Chicago 30,66 104.0633 Nice 69 Board Game High lgloo FALSE
26 Mehmet 11 Istanbul 41.0136 28.955 Naughty 15 Board Game High House FALSE
27 Reza 9 Tehran 35.6889 51.3897 Naughty 5 ArtSupplies High lgloo TRUE
28 Chantal 2 Kinshasa -4.3219 15,3119 Naughty 6 Train Set High Apartment FALSE
29 Alexander 4 Berlin -229111  -43.2056 Naughty 7 ArtSupplies High Farmhouse FALSE
30 Isabella 2 Paris 13.0825 80.275 Naughty 20 Soccer Ball Low House TRUE
31 Marija 1 Belgrade 342611 108.9422 Naughty 8 Soccer Ball High Farmhouse FALSE
32 Valeria 5 Lima 31.5497 74,3436 Naughty 14 Video Game High Farmhouse FALSE
33 Jun 3 Chongging 295637 106.5504 Nice 51 Puzzle Low Apartment FALSE
34 John 13 San Francisco 341141 -118.4068 Nice 104 Board Game Medium Farmhouse FALSE
35 Laia 2 Barcelona 51.5072 -0.1275 Nice 66 Stuffed Animal High Igloo FALSE
36 Ewa 5 Krakow 48.8567 2.3522 Nice 61 Doll Medium Apartment FALSE



METHODOLOGY: CENTER OF GRAVITY

The Center of Gravity method is selected because it:

e |ldentifies a weighted center of demand, helping to pinpoint locations that
minimize overall travel or distribution distances.

e |s easy to interpret and explain, making it straightforward to communicate
insights across teams.

e Gives a solid foundation for location analysis, allowing for the continuous
assessment of multiple scenarios before making strategic decisions.

Santa’'s team uses the method to explore alternative assumptions and test
different network configurations, rather than to produce a single definitive
answet.

The Freemium Model also supports this process by offering users a limited
amount of monthly calculations, encouraging experimentation and iterative
learning when using Supply Chain Apps.




SCENARIO 1: MINIMNIZE DISTAYICES OFF

In the first scenario, the “Minimize Distances”
parameter is disabled.

e The algorithm calculates a standard weighted
average location

e Results reflect demand distribution only

e The scenario is fast to compute and easy to explain

This scenario serves as a baseline reference for further
comparison.




SCENARIO Z2: MINITNIZE DISTAYICES O7]

In the second scenario, the “Minimize Distances”
parameter is enabled.

e An additional optimization step is applied

e The algorithm aims to reduce total travel distance

e The resulting location may shift relative to the
baseline

This scenario supports more distance-sensitive
decision-making.




0
COMPARING THE SCENARIOS .

Scenario Comparison

By comparing both outputs, Santa’'s team evaluates:

<4 Back Santa’s Network Design

e How sensitive the warehouse location is to
distance optimization

e Whether minimizing distance changes strategic
conclusions

e Which scenario aligns better with current
operational priorities
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The comparison helps Santa understand trade-offs,
not just results.




KEY INSIGHTS & LEARNINGS

From this exercise, Santa’s team concludes that:

e The Center of Gravity is a great starting point for planning.

e Toggling distance minimization can reveal new insights.

o Comparing different scenarios helps build confidence before
diving deeper.

Like in:real-life supply chains, keeping things simple and transparent
helps Santa make smarter decisions, one step at a time.

Want to try it yourself? The Freemium Model lets you experiment
with your own scenarios each month, completely for free and makes
a great way to see how weighted demand shapes optimal locations.

=

Scenario Comparison

o

&

4

E

< Back Santa's Netwc

[ 9

Min. Dist. D




10 Log-hub

data driven innovation

@ Get Back to Us Visit out Webiste e Book a Demo



mailto:support@log-hub.com
https://log-hub.com/
https://outlook.office365.com/book/ProductsandSolutions@log-hub.com/

