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Explore how modern Center of Gravity methods create a fast
and reliable starting point for network design. Learn how
enhanced techniques improve accuracy, reduce complexity,
and support better decision-making across the supply chain.
Discover how Log-hub’s advanced CoG workflows transform
early analysis into actionable inputs for optimization, digital
twins, and Al-driven planning.
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Executive Summary

Logistics networks are under increasing
pressure: shorter lead times, volatile
demand, energy constraints, and rising
transportation costs demand faster and
smarter decision-making. In this
environment, organizations need methods
that are both analytically sound and
operationally practical. The Center of Gravity
(COG) method fits this requirement
perfectly.

COG is a mathematically defined approach
for estimating ideal facility locations using
weighted customer coordinates. While
simple in concept, it provides a powerful first
step for strategic network design: fast
scenario testing, demand-shifting analysis,
footprint planning, and candidate-site
identification.

Modern supply chain teams—supported by
Al platforms, digital twins, and advanced
optimization tools—use COG not as a
standalone answer, but as a strategic
accelerator: a way to rapidly narrow down
location options before deeper cost
modeling.

This whitepaper explains the COG method in
clear business terms, outlines its analytical
foundations, and shows how enhanced COG
solutions—such as Log-hub’s Standard COG,
COG Plus, and Fixed COG—give planners
fast, reliable, and interpretable
recommendations that seamlessly connect
to broader network optimization work.

Log-hub AG: Center of Gravity Method in Modern Supply Chains




I8 Log-hub

data driven innovation

Center of Gravity Method in Modern Supply Chains
Bridging the gap between theory and practice

1. The Role of COG in Today’s Supply Chain Decision Environment

CHALLENGE BARRIER
Supply chain organizations o
must evaluate warehouse or Full network optimization
DC locations across models are accurate but
thousands of demand points, require significant data,
multiple scenarios, and expertise, and runtime. They
rapidly changing business are not ideal for the first
priorities. iteration of strategic
planning.

WHAT IS NEEDED?

A fast, transparent method to:

© identify promising candidate locations
© test multiple “what-if” demand shifts
© support early investment discussions

© align logistics, finance, and commercial teams

© reduce the complexity of subsequent optimization work

SOLUTION

The Center of Gravity method provides exactly this starting point. It reduces the
complexity of the network into a representative “center” that reflects demand
importance, customer spread, and prioritization.

Log-hub AG: Center of Gravity Method in Modern Supply Chains
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2. What the Center of Gravity Method Actually Does

At its core, COG identifies the location that is “closest” to your customers when
considering their relative importance. It works by taking a weighted average of customer
coordinates:

. _ DW;X; - YWY
>w; NS

X

BUSINESS INTERPRETATION:

©@ Each customer “pulls” the potential DC toward itself

© High-volume or high-priority customers pull more strongly

© The result is a balanced point representing the minimum overall effort to reach
customers

Instead of complex modeling, COG provides an analytically optimal location for
minimizing the dispersion of demand around a center (under squared-distance logic).
This is why COG appears in clustering algorithms, Al-based location models, and digital
twins—it is a mathematically proven “best first estimate.”

3. What Decisions COG Accelerates for Logistics Planners

© DEMAND SHIFT EVALUATION © PRE-MIP SHORTLISTING
How does the “center of demand” Which 3-5 potential locations
move if one region’s volume grows should we evaluate in a cost-based
by 20%? optimization model?

© GREEN-FIELD EXPLORATION © RAPID SCENARIO ANALYSIS
Where would we ideally place What if we open one additional DC?
new nodes if starting fresh? What if we centralize instead?

© CUSTOMER REALIGNMENT

When territories change, where
should the new service hub be?

Log-hub AG: Center of Gravity Method in Modern Supply Chains
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4. Strengths of the COG Method

4.1. FAST AND SCALABLE

COG runs in milliseconds even for thousands of customers.

4.2. TRANSPARENT AND EXPLAINABLE

It's easy to demonstrate how weights influence the result:
if a customer’s weight increases, the center shifts proportionally toward that customer.

4.3. IDEAL FOR EARLY DECISION-MAKING

Leaders can discuss strategy using concrete locations, not abstract concepts.
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4.4. STRONG FOUNDATION FOR
ADVANCED ANALYTICS

COG acts as an ideal initializer for:
© K-Means clustering

© multi-DC planning

© cost-to-serve optimization

© digital twin scenario ingestion

© MIP-based network design

4.5. COMPATIBLE WITH Al AND
AUTOMATED ANALYTICS

Al-based planners and digital twins often
use COG to quickly estimate candidate
facility locations before running complex
simulations.
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5. Enhancing CoG for real-world conditions

While classical COG assumes perfect geography, the business world does not.

To turn COG from a mathematical point into a practical recommendation, planners
typically apply three refinement steps:

MULTI-CRITERIA WEIGHTING
Demand can be defined by:

© volume © frequency © strategic priority © customervalue & service tier

These can be merged into a multi-criteria W; = avy + PV + Y3
weight, making the COG result more

aligned with business goals: (You decide what matters most.

The formula blends them).

FEASIBILITY CHECKS
The initial centroid is theoretical. Planners then adjust to the nearest feasible site:

© industrial zones
© existing logistics clusters
© reachable road networks

© cross-border constraints

LOCAL REFINEMENT

Once the centroid is projected to a real location, planners compute its actual travel
effort (e.g., road distance).

This helps rank candidates by “distance savings”: orcninge — Dbaseline — Doandidate
Josavings = D
baseline

A simple metric, but extremely powerful for early alignment.

Log-hub AG: Center of Gravity Method in Modern Supply Chains
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6. How Log-hub Elevates Center of Gravity from Theory to Everyday Planning

Throughout the whitepaper, we've described the business process of turning a theoretical

centroid into an actionable location.

Log-hub’s three COG tools operationalize this process:

6.1. STANDARD CENTER OF GRAVITY

|deal when:
©@ demand can be represented with a single weight

© planners need fast, clear location proposals

©@ decision-makers want a transparent starting point

Key business value:

©@ compute 1 or multiple centers instantly

© optional two-phase refinement improves realism

B Get it from
© perfect for greenfield exploration or first-cut network design

CENTER OF GRAVITY

LOCATIONS =
—

RELATIONS
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To enable planners to work with
more realistic algorithms, Log-
hub introduces a two-phased
approach in all of its Center of
Gravity Apps.

PHASE 1: Calculate center
locations based on weighted
averages.

PHASE 2: Re-optimize center
locations by minimizing
weighted-distances.
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6.2. CENTER OF GRAVITY PLUS
Ideal when:
© demand importance depends on multiple factors

© planners need a more nuanced weighting model

Key business value:

© combines three indicators (e.g., weight, volume, revenue)
© allows planners to assign importance factors to indicators
© outputs a centroid that better reflects business strategy

© removes simplification bias from early planning

Although the Center of Gravity Plus
app provides three indicators by
default—weight, volume, and
revenue—users can choose to work
with only two, or even redefine
them entirely.
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6.3. FIXED CENTER OF GRAVITY
Ideal when:
©@ companies already have DCs but plan expansions

© brownfield constraints must be respected

Key business value:
© calculates additional optimal centers without moving existing ones
© quantifies distance savings if fixed centers’ locations were optimized

© shows how new and existing locations work together

FIXED CENTERS
CALCULATED CEMTER = 5 Yo & -~
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B Get it from

B Microsoft

WHY THIS MATTERS FOR PLANNERS

Log-hub turns the CoG methodology into a modern, streamlined workflow. It accelerates
strategy discussions, delivers reliable candidate locations for optimization platforms, and
integrates seamlessly with digital twin and Al environments. This strengthens alignment
across planners, finance, sales, and executives—resulting in a faster, clearer, and more
confident network design process.

Log-hub AG: Center of Gravity Method in Modern Supply Chains
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7. Conclusion

In modern logistics planning, speed and clarity are as valuable as precision. The Center of
Gravity method offers:

© mathematically sound insight
© immediate business value
© interpretability for cross-functional teams

©@ compatibility with Al-driven supply chain tools

When enhanced with multi-criteria weighting, feasibility validation, and local refinement—
and implemented through Log-hub’s tools—COG becomes one of the most powerful
starting points for network design.

Instead of replacing advanced optimization, COG accelerates it—helping planners reach
better decisions, faster.

What should be your next step?

Log-hub’s Supply Chain Apps come with the Freemium model - enabling you to:

© test all capabilities of almost 40 apps, including Center of Gravity

© work with zero time or functionality limits

© start the free plan with no credit card required

Gt Start your

Peer Insights,

oot Freemium plan!

B G“‘igrfg’;“o [ Get.it from
mE it B Microsoft TALK TO SALES

AppSource
AR AW,
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