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WHAT AM I GOING TO TALK ABOUT?

- Algorithms!
- Why (and when to) use algorithmic approaches for supply 

chain planning
- How do you define a planning problem?
- What is the impact of uncertainty on planning?
- Common barriers to algorithmic planning
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Setting the right objective





EXAMPLES OF 
ALGORITHMS
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sales, by SKU and 
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Standard resolution 
image
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ALGORITHMIC LOGISTICS PLANNING

The Training Material on “Logistics Planning and Analysis” (ASEAN, 2015)

https://www.asean.org/wp-content/uploads/images/2015/september/transport-facilitation/batch-3/Logistics-Planning-and-Analysis/LPA%20Chapter%201%20Intro%20%20case%20study%20ok%206pp_ASEAN%20disclaimer.pdf
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ALGORITHMIC LOGISTICS PLANNING

“Hey, the complexity and scale of our supply chain means that logistics planning 
is hugely time consuming and difficult to get right.”

“Can we teach a computer to do it?”



FLIP THE THINKING?

“There are so many factors that are 
going into this decision – how could a 
computer human possibly consider all 
of them at once and make the correct 
decision?”

(Anonymous Shipping Company 
Executive, 2018)



WHEN SHOULD WE APPLY AN 
ALGORITHMIC APPROACH?

Dynamic (rapidly changing - adjusting plans regularly)

Multi-modal (multiple options for transport and storage) and multi-product

Blending complexity (or similar complex processing, e.g. batching)

Multiple configurations (future planning)

Supply and demand fluctuations

Large, complex supply chains
Frequent re-planning required



A BASIC FRAMEWORK

DECISIONS RULES OBJECTIVES

- Called variables in a 
mathematical context

- Often millions of small 
decisions

- Physical, contractual 
and practical

- Can be very obvious 
or very subtle

- Drive decision 
making

- Often framed as 
“dollars and cents”



CHALLENGE
● A large logistics organisation is contracted to 

provide crate washing and re-balancing services 
for returnable crates in supermarkets.

● A manual, excel-based planning process was used 
to schedule washing of different types of crates (13 
SKUs with differing cleaning requirements). This 
process took several hours a day to ensure it was 
up-to-date and reflecting the latest supply and 
demand data.

● Throughput was constrained by critical assets 
(washing facilities), and transport providers, as well 
as staffing (shifts).

● Overhead to operations when switching between 
crate types.

CASE STUDY – PRODUCE CRATES



PLANNING ALGORITHM FRAMEWORK

DECISIONS RULES OBJECTIVES
Processing decisions (what crate 
is being processed at what time).

Transport decisions (when should 
clean or dirty crates be transferred 
to different facilities).

Shift decisions (what shifts should 
we operate).

Thoughput capacity.

Storage capacity.

Cleaning requirements per crate.

Cleaning requirements (for 
washing assets) between different 
uses.

Changeover timing between 
different wash types.

Shift capacities and timings.

Minimise cost of operating 
(transport, labour).

CASE STUDY 1 – GRAIN EXPORTCASE STUDY – PRODUCE CRATES



Cost optimisation

Lowest-cost plan

Minimizing cost



UNCERTAINTY
DRIVES 

SIGNIFICANT COST 
WHEN EXECUTING A 

PLAN



UNCERTAINTY
DRIVES 

SIGNIFICANT 
COST WHEN 

EXECUTING A 
PLAN



{ }Cost of 
the plan

Total cost of 
executing 
the plan

Misconception: Cost of original plan and additional cost of execution are not 
correlated (or are positively correlated).



HIGHLY “COST-MINIMIZED” PLANS 
SOMETIMES COST A LOT

Degree of original plan cost-minimization

Cost of 
responding 
to 
unexpected 
events



WHAT DOES PERFECT LOOK LIKE?

1. Excellent, deep data reflecting probabilistic possible outcomes.

2. Massively scalable models for stochastic mixed integer programming.

3. Minimising expected operating cost subject to hundreds of thousands of possible 
outcomes.

This isn’t achievable right now.



WHAT IS ACHIEVABLE? 

NON-STOCHASTIC 
MODEL
Model not built to 
directly consider 
uncertainty.

RESILIENCE 
METRICS
Indicators representing 
a plan’s resilience to 
unexpected events.



EXAMPLES OF RESILIENCE METRICS

- “Safety stock plus” style 
measures for products with higher 
demand variability.

- Delivery vehicle route plans with 
characteristics that allow a second 
delivery attempt.

- Excess holding capacity or 
processing capacity across 
planning horizons.

Critical to understand and tune trade-
offs with actual plan costs.



AUTOMATED PLANS NEED TO BE COST 
EFFECTIVE AND RESILIENT

RESILIENCE 
METRICS
Indicators 
representing a plan’s 
resilience to 
unexpected events.

COST METRICS
The cost of the plan, 
ignoring uncertainty.



ALGORITHMIC USE 
CASES



CHALLENGE
● One of Australia’s largest exporters, shipping 

over 15m tonnes in 2017.

● Terminal has over 1m tonnes of storage on 
site, in 240+ separate storage cells (silos, 
etc).

● The market demands tight protein targets 
(0.1%).

● Staff struggle to manage movements at the 
port, particularly when the port is over 65% 
capacity.

CASE STUDY 1 – GRAIN EXPORT



PLANNING ALGORITHM FRAMEWORK

DECISIONS RULES OBJECTIVES
Product movement decisions 
(unloading, consolidating, 
blending, loading)

Product storage decisions

Fumigation decisions

Operating timing decisions (shifts)

Vessel load timings

Storage capacity

Commodity separation rules

Cleaning and fumigation 
requirements

Contracted timings for vessel 
loading

Relationship between shifts and 
facility operations

Many others

Minimise operating cost (labour, 
electricity, vessel demurrage).

Should the objective have been: 
Respond well to change (Plan 
resilience)?

CASE STUDY 1 – GRAIN EXPORT



CHALLENGE
● One of Australia’s largest grocers – employs thousands of 

workers nationwide.

● Excel-based labour scheduling is time consuming and 
highly-complex, due to a huge range of skillsets, 
availabilities, productivities between employees.

● Required hours of work are highly dependent on the 
volume moving through different segments of the 
warehouse on any given shift

● Complex EBAs and high corresponding cost of labour.

● Constraints on staging space (inbound and outbound), 
critical timings for produce, limited number of key 
equipment.

● More recently: difficulty retaining required labour force

CASE STUDY 2 – GROCERY WAREHOUSING



PLANNING ALGORITHM FRAMEWORK

DECISIONS RULES OBJECTIVES
Which employees to assign to 
what shifts, and what tasks 
within those shifts.

When to process different 
products at different stages in 
the intra-warehouse chain.

Maximum hours worked in a given period 
(and minimum in some cases).

Qualification and availability based 
working restrictions.

Other complex EBA rules.

Staging space and racking capacity.

Equipment capacities.

Timing constraints to meet store orders.

Break rules.

Minimise any delayed store 
orders.

Minimise total cost of roster 
(standard rates, loadings, OT 
rates, incentive payments).

Maximise best task rotation for 
safety and employee 
satisfaction.

CASE STUDY 2 – GROCERY WAREHOUSING



BARRIERS TO 
ALGORITHMIC PLANNING



1. Data issues (availability, quality, freshness)

2. Lack of SME bandwidth – keeping the wheels on

3. Focusing on the technology instead of the potential value to 
the business

4. Optimisation “scepticism” and organisational buy in



KEY
TAKEAWAYS



ALGORITHMS AREN’T BLACK MAGIC - THEY 
ARE THE CODIFICATION OF RULES AND 
PROCESSES SO THAT A COMPUTER CAN 

SOLVE A PROBLEM.

1



WHEN OPERATING WITH SCALE AND 
COMPLEXITY, ALGORITHMS TYPICALLY

MAKE BETTER DECISIONS THAN PEOPLE.

2



IDENTIFYING THE BEST SITUATIONS TO USE 
ALGORITHMS IS A SPECIFIC SKILLSET.

FOR PLANNING USE CASES, TRY TO DEFINE 
DECISIONS, RULES AND OBJECTIVES.

3



THE OBJECTIVE LOOKS LIKE THE EASIEST 
ELEMENT TO DEFINE.

IT’S OFTEN THE HARDEST TO GET RIGHT.

4



KNOW WHAT PROBLEM YOU’RE SOLVING, 
AND WHY IT’S WORTH SOLVING.

BE “PROBLEM FIRST” NOT “TECH FIRST”.

5



LOOK FOR THE INDIVIDUAL/S WITH DEEP 
KNOWLEDGE WHO CAN’T TAKE A HOLIDAY

6



Challenge for the day?

david.lynch@biarri.com


