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Why Traditional Supply Chains Are Failing

I

25-30% S300B+ 1in5 73 days

of working capital lost annually due to truck miles driven average time to recover
locked in excess poor demand empty from a supplier
inventory forecasting pure wasted fuel cost disruption



Smarter Demand Forecasting with Al

Before vs. After Al Forecasting Monthly Forecast Error Rate

(%)
Metric Traditional Al-Driven ]
Forecast error 30-40% 8-12% i
Overstock cost High (+20%) Low (<5%) i
Stockout rate ~15% ~3% i
Planning cycle Monthly Daily/Real-time .

Sales + Weather

Data sources Sales history +Social + POS

=@®= Traditional Error % =@ Al-Driven Error %



How Al Predicts Demand — The Model Explained

INPUT FEATURES

Historical Sales

12—-36 months of
daily/weekly units sold

Weather Data

Temperature, rainfall
forecast by region

Calendar Events

Holidays, promotions,
seasonality patterns

Real-Time POS
Live point-of-sale
data across all channels

Market Trends

Search trends, social
signals, competitor data

Forecast(t)

Al / ML MODEL (XGBoost)

n Data Ingestion

All inputs cleaned, normalized & piped into
unified daily-refresh pipeline

Feature Engineering

Lag variables, rolling averages, seasonality &
event flags computed per SKU

Gradient Boosting

Ensemble of 500+ decision trees trained on 2+
yrs of labelled sales data

Confidence Bands

P10-P90 uncertainty range produced for every
SKU forecast horizon

Auto-Retraining

Weekly retraining on new actuals; MAPE drift >
5% triggers data team alert

MODEL OUTPUT

SKU-Level Forecast

Units to order per
product, per location

Accuracy Score

MAPE tracked live;
target < 10% error

Risk Alerts

Flags items likely to
stock out in 14 days

Auto Purchase Order

Triggers replenishment
to supplier system

Planner Dashboard

Human review layer
before final sign-off

a-Trend(t) + B-Seasonality(t) + y-Promotion(t) + &-WeatherSignal(t) + €



Al Demand Forecast

Scenario: Predicting Week 12 demand for SKU-A42 (Winter Jacket) in the Northeast region

Component Data Source / Formula Raw Value Model Weight Contribution
Base Trend Avg. of last 4 weeks sales 820 units a=1.00 820
Seasonality Winter index wk-12 = x1.35 x1.35 B=0.86 +246 units
Promotion Effect 10% discount planned - +8% uplift +8% y =0.85 +56 units
Weather Signal Temp drop 12°F forecast > +5% +5% 6=0.70 +29 units
YoY Growth Drift YoY growth rate +3% per week +3% €=1.00 +25 units

RAW Al FORECAST 1,176 units

Confidence Range P10 / P50 / P90 output from model 1,020 - 1,340

FINAL ORDER QTY P75 safety stock buffer (+10%) 1,294 units v




Transportation Optimization

ﬂ Scenario Assumptions

Fleet size

Avg. distance/truck/day

Fuel cost per mile

Empty miles — Before

Empty miles — After

Working days per year

Driver cost per mile

50 trucks
400 miles

$0.35

22% (88
mi/truck/day)

10% (40
mi/truck/day)

250 days

$0.18

& Calculated Annual Savings

Miles saved/truck/day

Total miles saved/year

Fuel savings

Driver cost savings

Maintenance savings

TOTAL ANNUAL
SAVINGS

(22%-10%) x
400

48 x 50 trucks x
250

600,000 x 50.35

600,000 x 50.18

(est. from less
wear)

=48 mi

= 600,000 mi
= $210,000

= $108,000

= $42,000

= $360,000




Reducing Downtime: Predictive vs. Reactive Maintenance

Avg. Annual Maintenance Cost per 4 Reactive Maintenance
Facility ($K
y ($ ) Fix when broken
450 ~ 420
400 4 S$420K avg/year
350 1 Unplanned downtime costs
300 - 280 $260K—$2M per incident
250 -
200 A _ .
- 145 £ Predictive Al Monitoring
100 - loT sensors + ML alerts
50 - 65% cost reduction
0 = T T
Reactive Preventive Predictive Predicts failures 2-4 weeks

Maintenance Scheduled Al-Based IR Gelol B SIS [PEGES



Supplier Risk Management — Building Resilience

Supplier Risk Matrix

HIGH RISK LOW RISK
HIGH SPEND HIGH SPEND
Immediate action Monitor closely
Required Strategic partner
)
Risk
HIGH RISK LOW RISK
LOW SPEND LOW SPEND
Find alternatives Routine monitoring
Quickly </ Stable

& Spend Level -

& Multi-Source Sourcing

3+ qualified suppliers per SKU; distribute spend to eliminate
single points of failure.

£ Real-Time Monitoring

Platforms track supplier financial health, news & geopolitical
risk 24/7.

M Quarterly Risk Scoring

Score suppliers on lead-time variance, reject rate & financial
stability.

e Contingency Contracts

Pre-negotiate emergency volume so alternates activate in
days, not months.



Real-World Transformations

Walmart

Retail

Maersk

Global Shipping

Unilever

FMCG / Consumer
Goods

A\ Frequent out-of-stocks & $1B+ annual inventory waste

» Deployed Al demand forecasting + RFID across 4,700 stores +
automated replenishment

A\ Unplanned vessel downtime & late deliveries hitting customer
SLAs

» |oT sensors on 300+ vessels + predictive maintenance + real-
time container tracking

A\ Opaque multi-tier supplier network across 60+ countries —
blind to disruptions

» End-to-end supplier visibility platform + Al risk scoring + dual-
sourcing for critical materials

v 16% fewer stockouts
v $1B annual saving

v 3x faster replenishment

v 30% less downtime

v 91% on-time delivery

v 30% more at-risk suppliers found

v/ $200M cost avoided

earl

v’ 22% less disruption cost

v/ ESG compliance improved



Step-by-Step Adoption Roadmap

1. Assess & Baseline 2. Pilot & Test 3. Scale & Integrate 4. Optimize & Sustain

Months 1-3 Months 3—6 Months 6-12 Months 12-24
o Deploy Al o Al-driven
. ploy . . Roll out data
Audit current forecasting pilot . autonomous
platform fleet-wide .
process costs . Test route decisions

Identify top 3 pain
points
Collect baseline KPls

Interview logistics &
ops teams

optimization on one
lane

Map tier-1 supplier
network

Measure pilot ROI
weekly

Integrate ERP +
supplier APls

Automate
replenishment rules

Train cross-
functional teams

Full supplier risk
scoring

Continuous
improvement KPls

Benchmark vs.
industry leaders



Key Takeaways

e Hidden supply chain costs average 15-20% of revenue, the biggest lever most CFOs overlook.

Al forecasting slashes demand error from 35% to under 10%, cutting both overstock and
stockouts.

Route optimization can save a 50-truck fleet S300K—-S400K per year with < 6-month payback.

Proactive supplier risk management reduces disruptions 40-50% and is now table stakes post-

° COVID.

Companies that digitize supply chains achieve 20-30% lower ops costs within 2 years.

The future of supply chain is intelligent, resilient & continuous start small, think big, move fast.



