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The new reality.

Covid, the Suez and Panama Canals, the Red Sea, extreme 
weather events, etc. have shown us that long-term, 

strategic risks and issues have huge impacts . . .

. . . but the software tools and techniques that we use 

today are insufficient for analyzing and addressing these 

types of risks.
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We need this.
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We need this.

Legacy supply chain tools just weren’t 
designed for this level of insight….     
a new approach is needed.



© J. CHRIS WHITE 2024 9

Real-world examples.
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Real-world examples.

$300M

($240B)
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We need to do 
something better.

However . . . 
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Strategic risk paradox.
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Strategic risk paradox.
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We spend 42% of time on 
operational risks that create 

only 9% of total 8nancial impact.
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Strategic risk paradox.

© 2024 SCRM Consortium, LLC Con4dential Information  and Enhance International Group, LLC
Unauthorized Reproduction/Distribution is Prohibited 

But we only spend 6% of time 
on strategic risks that create 
86% of total 8nancial impact.
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What tool do we use? A spreadsheet!

We use the simplest, 
least expensive tool 
to address major 
strategic risks and 
issues worth $Ms 
and even $Bs!
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We can’t do that.

We don’t have data.
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Statistical modeling attempts to project 
future results by extrapolating historical 
process data into trends or patterns:
◦ Highly dependent on the quality of 

data.
◦ Focuses on results with no consideration 

for activities and decisions that occur.
◦ Does not forecast well when future 

conditions are different from the past.
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Structural modeling attempts to project 
future results by simulating the activities or 
operations that actually occur:
◦ Focuses on the flow of activities, which is 

independent of data.
◦ Data are good (if available), but it’s only 

used to tailor and calibrate the model.
◦ Focuses on causal activities which 

generate the behavior and results.

Statistical modeling attempts to project 
future results by extrapolating historical 
process data into trends or patterns:
◦ Highly dependent on the quality of 

data.
◦ Focuses on results with no consideration 

for activities and decisions that occur.
◦ Does not forecast well when future 

conditions are different from the past.
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Time

Results

Decision
Point

Statistical 
Forecast

Past results

System “momentum” prevents significant 
changes from occurring within the time 

horizon for which forecast is valid.

Statistical vs. Structural Modeling
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Time

Results

Decision
Point

Statistical 
Forecast

Past results

Decisions become effective
and significant changes occur
beyond the forecast horizon.

Structural forecast
minimizes

long-term forecast error

Statistical vs. Structural Modeling
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STATISTICAL MODELING

Pros
◦ Can be useful for the short-term forecasts because 

conditions do not change much, so almost any forecast 
methodology is valid.

◦ Already built into ERP/SCM tools.

Cons
◦ Often requires “scrubbing” data or otherwise “cleansing” 

the data, which can add bias.

◦ Not effective for long-term forecasts, especially when 
conditions change because data used in the model is no 
longer valid.

◦ Does not include decision-making processes that can alter 
behavior based on reactions to conditions.

Statistical vs. Structural Modeling
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STRUCTURAL MODELING

Pros
◦ Incorporates the causal activities that produce the observed 

behavior.

◦ Includes management feedback loops and management 
policies that can alter the system based on reactions to 
conditions or changes experienced along the way.

◦ Most effective for long-term forecasts.

Cons
◦ Does not offer anything different from statistical modeling 

when doing very short-term forecasts.

◦ Currently, not ERP/SCM tools contain this methodology, so it 
would need to be added.

Statistical vs. Structural Modeling
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What do we mean by a 
“stress test?”

And what does a 
structural model do?
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OEM
OEM

Structure:
Wide and shallow

Structure:
Narrow and deep
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What about a
disruption?
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• No speci)c data are required.
• Relative “better” performance differences can be assessed.

Structural simulations are scienti2cally rigorous:
• Only change one variable at a time.
• Simulations start in dynamic equilibrium so that any changes 

are solely due to the reactions of the entities to the stimulus.
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Current optimization methods are insufficient.
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Current optimization methods are insufficient.
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Network optimization techniques only 
look at these steady-state situations.

They are single-point solutions.
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Current optimization methods are insufficient.
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Structural methods can look at the dynamic adjustments 
that occur between the steady-state situations.
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We talk a lot about supply chain 
“resilience.”
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We talk a lot about supply chain 
“resilience.”

Resilience is a system phenomenon.
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Resilience is a system phenomenon.

The only way to understand and assess 
resilience is to treat the supply chain as a 
“system” and stress that system through a 
digital twin to see how it reacts, responds, 
and recovers.

We talk a lot about supply chain 
“resilience.”
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“Supply chain management” is a misnomer.

Today’s leaders do not manage “supply chains.”

They manage pieces of the supply chain.

They manage suppliers, orders, inventory, etc.

They rarely look at the entire supply chain.

There is a critical need for this capability.
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can stress-test
supply chains. OEM

Supplier offline 
due to tornado

Supplier closed 
due to fire

Shi3 orders due 
to hurricane

Supplier closed 
due to labor strike
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Stress-test from top-to-bottom-to-top.

Check entities for their vulnerability.

Test operational impacts of disruptions 
anywhere in the supply chain.

Determine weak points and adapting.

Improve resiliency and recovery times.

can stress-test
supply chains. OEM

Supplier offline 
due to tornado

Supplier closed 
due to fire

Shi3 orders due 
to hurricane

Supplier closed 
due to labor strike
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Ex: DoD helicopter program
- Analyzed capacities at several 
“choke points”.

- Validated ability of supply chain 
to withstand several shocks and 
survive.

- Results: $900M Cnancial impact
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Ex: DoD aircraft program
- Analyzed trade-offs of capacity 
vs. inventory at multiple locations.

 - Determined methods for 
minimizing bullwhip effect on 
operations.

- Results: $1.2B Cnancial impact

29%

50%

21%

Bullwhip effect:
No intervention

Bullwhip effect:
Added capacity

Bullwhip effect:
Buffer inventory
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Ex: DoD missile program
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- Stress-tested to verify recoverability 
with acceptable limits.

- IdentiCed the maximum survivable 
disruption.

- Results: IdentiCed key early warning 
indicators and response plans.
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Understand vulnerabilities related to:
◦ Demand variability
◦ Sole sourcing vs. multiple sources
◦ Long lead times
◦ Disruptions or delays

can . . .



© J. CHRIS WHITE 2024 48

Understand vulnerabilities related to:
◦ Demand variability
◦ Sole sourcing vs. multiple sources
◦ Long lead times
◦ Disruptions or delays

Quantify resiliency in terms of:
◦ Volatility of oscillations in inventory and production rates
◦ Recovery speed to reach new demand levels
◦ Ability to dampen potential spikes

can . . .
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Understand vulnerabilities related to:
◦ Demand variability
◦ Sole sourcing vs. multiple sources
◦ Long lead times
◦ Disruptions or delays

Quantify resiliency in terms of:
◦ Volatility of oscillations in inventory and production rates
◦ Recovery speed to reach new demand levels
◦ Ability to dampen potential spikes

Improve performance in terms of:
◦ Reallocation or movement of inventories
◦ Alterations of ordering patterns to minimize volatility
◦ Adding or removing suppliers for contingencies
◦ Investing in additional production capacity for surges

can . . .
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The foundation for building 
resilient supply chains.

Questions?


