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Low VAC Ratio = 46.41%
Negative Profitability = >33% Loss
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Cost
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Some machines are old 
and Not Energy Efficient
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Inefficient Production
Practices Defect Increases Electricity

Consumption Through 
Machine Time

Amount of Material
Transported

Higher CO2/batch/process as 
function of Defect Rate and Yield

Distance Travelled

Laser
Engraving

Planer and
Jointer



Net Energy Footprint

System/Process

Method/Technology

Personnel

Machine

Management

High Defect Rate
26.81%

No Motivation for 
Switching to 
Renewable Energy

No Motivation for 
Waste Reduction

Excess 
Processing

Old Infrastructure

Very Low Material Yield
19.34%

Material

Low Quality 
Lumber

Wrong Material Input Specs

Too Much Machine Time 
in Process 8, 2 and 7 Can’t Afford Renewable 

Energy Generating 
Equipment

Parts are Queued
in front of CNC

Lack of Training

Laser Engraving Speed

Cheap Electricity
in the Region

No Mandatory 
Initiatives to Avoid 
Fossil Fuel Dependence

No Poka-Yoke in 
Place

Suction Problems

Speed Cannot Be 
Increased Before 
Addressing Displacement 
Issues

Rolling Throughput Yield 
19.34%

Management

Method/Technology

Personnel

Equipment

Material

Excess 
Processing

Cannot Pick Proper Wood 
Material Based on 
Contingency of the Prod. Line

Glue and Mineral Oil 
Application Method is Not 
Appropriate

Amount
Not 
Controlled

Poor Humidity Control

Material

Low Quality 
Lumber

Wrong Material Input Specs

Wrong Settings Used in 
the Conditioning 
Chamber Lack of Standard

Operating Principles

Raw Material
Picking Area

Cupped and
Crooked Lumber

Lack
of Training

Ineffective Quality 
Inspection Practices

Thinks Higher Quality 
Material
Is Expensive

Someone 
Change
the Settings

Inefficient Use of 
Glue and Mineral Oil

Material Picked Randomly
No FIFO

Never Checked Amount 
of Material Being Wasted

Do Not Care

Supervisor Forgot
to Check the Settings

Too Careless Use of 
Glue & Mineral Oil

Thermostat
is malfunctioning

Misplaced 
Lumber

Defect Rate
26.81%

Management

Method/Technology/Measurement

Personnel

Machinery

Low Quality 
Lumber

Loose Knots 
in Lumber

Wrong Program Selected in 
CNC and Laser Controllers

No Poka-Yoke
in Place

Poor Maintenance 
Guidelines

Haven’t Invested 
Enough in Quality 
Control

Too Fast 
Cutting Speed

Never Cared About 
Defect Rate Before

Incautious by his/her nature

Supervisor Forgot to Check
the Settings/Parameters at Certain Stations

Worker is not 
well-trained

New 
Recruit

Lack of Professionalism

Improper Lighting Hinders 
Identification of Species

Absence of Supervision in 
Processes 4 and 8

Unclear Standard
Operating Principles

Suction Problems 
on CNC

Alignment Issues 
on CNC and Laser

Alignment Issues 
on Laser Table

Only end of line inspection

Revenue is Used for Supporting 
Educational Activities

Wrong Engraving 
Parameters

Wrong CNC Cutting 
Parameters

Wrong Dimension Set on Band Saw, 
Table Saw, Planer and Jointer

Bad Equipment

Dull Knives
and Bits

Missed Maintenance 
Schedule – No TPM

Lack of Calibration

Material

Faulty Board Placement

Alignment Guides are Not 
Effective and Error Proof

Wrong Settings Used

Bad Clamp
Insufficient Amount 
of Glue Applied

Incompetent on Material Identification (9 Wood Species)

Hole Size & 
Frequency

Improper Gluing
Low Laser 
Power Used 

Inaccurate Laser 
Head Height

Light Color 
Makes it Hard

Grain Orientation of Wood

Improper Feeding Speed of Material into the Machinery (Planer, Jointer)



Net Green Area Impact

Management

Policy Makers

No Motivation for 
Neutralizing Green 
Area Impact

Did Not Want to 
Invest in Such Action

Never Assessed the 
Facility/System for 
Environmental Sust. 
Before

No Mandatory 
Initiatives to Neutralize 
Green Area Impact

Gender Bias

Management

Policy Makers

Workers for this 
Production Activity 
Selected Among who 
Volunteered

Never Assessed the 
Facility/System for 
Social Sust. Before

No Mandatory 
Initiatives to Avoid 
Gender Bias

Personnel

Female Employees 
Never Complained

Problem Has Gone 
Unnoticed

Worker Pool Has Few 
Female Employees
4 out of 12
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