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Smurfit WestRock Background (El Paso)



Project Objectives 



Data Collection

Outcome Variables
• Efficiency
• Total Downtime (Minutes per 

Run)
• Actual Speed
• Speed Loss

34
Production Runs

126
Downtime Events 

8
Variables Tracked

Predictor Variables
• Print Complexity ( number of Ink 

Colors)
• Die Cuts
• Micro-stoppages 
• Output (total boards produced)

Data spans June 2025 – April 2026  |  Amazon outlier (2× target speed) identified and analyzed separately





Corrugated Boards are loaded 
on to the Prefeeder

Prefeeder extends corrugated boards and 
loads them on to the print section

Print section applies 
desired graphics and 

colors 

Fold section shapes the 
corrugated board

Cutter Section makes insertions 
for box folds 

Glue is added to 
join folded 

sections
Stacking Prep Station Box Splitter (Optional) Strapping Section Stacker

Die Cut Section makes 
insertions to 

corrugated board

FFG 3122 Flexo Folder Gluer Visual Overview (BOBST) 



Die Cut Prints Cutter 





Regression
Analyses
Multiple one-factor linear regression models 
tested.
Each model run with and without the Amazon 
outlier. 



Die Cuts drive Downtime
Model Results

R²   0.363

P-value   0.0001

Slope  27.060

Intercept 24.155

N 34



Print Complexity moderately impacts Downtime
Model Results

R² 0.130

P-value 0.036

Slope 27.892

Intercept 6.648

N 34



Key Drivers of Downtime Identified Through Regression 
Analysis

Model Results

R² 0.461

Adjusted
R²  0.408

Die Cut 
P-value   0.003

Micro-stoppage
P-value    0.031

N 34



Higher Die Cut Complexity Leads to Greater Downtime 
Variability Model Results

Low Complexity
N 22
Mean 41 minutes

High Complexity
 N 12
Mean 96 minutes

P-value (one-tailed)
0.026   

Unequal variances assumed 
SD 
High  84.9 
Low  45.1

One-tailed test used due to directional hypothesis supported by regression results



Downtime Varies Across Print Complexity Levels, but Not 
Significantly

Model Results

Test     One-way ANOVA 

Group Sizes
1 color   13
2 color     12
3-4 color   9

p-value  0.122 (not 
statistically significant)

f-statistic  2.247

While average downtime appears to increase with print complexity, ANOVA results indicate that these 
differences are not statistically significant.



Process-Driven Causes of Downtime (Excluding Major Breakdowns)

Model Results

Top contributors
•Print issues 
•Equipment 
•Feed/conveyor 

Represents majority of daily process 
inefficiencies



Standardized Cause Codes and Process Stage(s)



Process-Level Drivers of Downtime (Excluding System-Level Events)

Model Results

• Print is the largest contributor to 
process-related downtime 

• Input/Forming and Forming are the 
next major bottlenecks 

• Top 3 stages account for ~80% of 
controllable downtime 

• Remaining stages have lower impact 
and lower priority

The 80% threshold is reached by the first 3–4 process stages, indicating where improvement 
efforts should be focused.





Ergonomic 
Analyses



Ergonomic Analysis Approach

• Methods Used:
oREBA
oOWAS
o Task observation & classification

• What We Evaluated:
oOperator posture and movement
o Task frequency & duration

• Goal:
o Identify high-risk tasks
oQuantify exposure per shift 
oPrioritize improvement 



Ergonomic Analysis 

• Based on REBA assessment of observed tasks:

• Mosca strap adjustment presents the highest ergonomic risk and requires immediate action

Task REBA Score Risk Level

Mosca Strap Adjustment 10 Very High

Jam Cleaning 8 High

Die Cut Adjustment 8 High 



Ergonomic Risk & Exposure

Task OWAS Risk (1-4) Exposure (min/shift) Priority Rank

Mosca Strap Adjustment 4 4.0 2

Jam Cleaning 3 3.8 3

Die Cut Adjustment 3 1.3 4

Print Section Adjustment 2 9.5 1

Machine Area Cleaning 2 0.1 5

• Total exposure: 18.7 min/shift 
• High-risk tasks increase recovery time, while high-frequency tasks drive 

cumulative downtime



Ergonomics Impact on Downtime

Task Frequency Risk Level Downtime Impact

Mosca Strap Adjustment 
(Bundler) 10 Very High Long recovery time, 

reduced operating speed

Jam Cleaning (Prefeeder 
+ Jam/Delam) 32 High Extended clearing time 

due to awkward posture

Print Section Adjustment 
(Print Section) 32 Moderate Frequent small delays 

(cumulative impact) 



Mosca Strap Adjustment

Before:
• Bending and twisting, overhead reach 
• REBA = 10 
 After :
• Add side handles + anti-slip platform 
• Raise working height 
 Impact:
• Reduces awkward posture 
• REBA ↓ 10 → 6 
• Estimated downtime reduction: ~1.6 min/shift (40%)



Jam Cleaning

Before:
• Deep reaching into machine
• Repetitive bending
• REBA = 8 
After:
• Add access panel and long-handled tools
• Standardize clearing steps 
 Impact:
• Reduces reach and repetition 
• REBA ↓ 8 → 5 
• Estimated downtime reduction: ~1.4 min/shift (38%)



Die Cut Adjustment

Before:
• Twisting and awkward posture 
• REBA = 8 
After:
• Reposition controls for front access
• Add guide rails 
Impact:
• Reduces twisting and movement 
• REBA ↓ 8 → 5
• Estimated downtime reduction: ~0.5 min/shift (38%)



Estimated Impact on Downtime

• Total estimated reduction: ~ 3-3.5 min/shift
• Highest impact tasks: Jam cleaning and Mosca strap adjustment 
• Improvements address both: 

oHigh-risk tasks → faster recovery
oHigh-frequency tasks → reduced repeated delays





Standardized Pre-Run Checklist Based on Process Risk
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