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1. Executive Summary

Wire harness manufacturing remains one of the most labor-intensive segments
in automotive production. The transition toward high-voltage (HV) harnesses,
driven by electrification, does not reduce this labor dependency. Instead, it
increases product complexity, quality risk, and the need for robust process
control.

For Tier 1 manufacturers, this creates a critical gap: traditional quality systems
are not designed to manage high variability, manual assembly risk, and
increasing safety requirements simultaneously.

“Electrification is increasing complexity, not reducing labor.
Quality must evolve accordingly.”

2. Industry Segment Landscape

2.1 Structural Labor Intensity
Wire harness production is inherently manual due to:

o Flexible materials that are difficult to automate
o High product variability across vehicle configurations
o Complex routing and assembly processes

Even in advanced plants, final assembly remains largely human-driven.



QA

QualityAl

2.2 Shift to High-Voltage Harnesses
The move to electric vehicles introduces:

o Thicker cables and more complex geometries
o Shielding and insulation requirements

o Increased safety and regulatory constraints

o Higher cost of failure/poor quality

As a result, HV harness manufacturing is:

o Atleast as labor-intensive as traditional harnesses
o More sensitive to process variation
o More dependent on operator skill and consistency

3. Core Problem for Tier 1 Manufacturers

3.1 Quality Risk Is Increasing
Manual processes introduce variability in:

o Routing accuracy

o Crimp quality

o Connector insertion
o Insulation integrity

In HV systems, for either EV or ICE, these defects can lead to:

o Safety hazards
o Vehicle recalls
o Warranty cost escalation

3.2 Existing Quality Systems Are Insufficient

Most Tier 1 suppliers rely on:
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o Paper-based audits or static checklists
o Post-process inspection
o Fragmented data across systems

These approaches:

o Detect issues too late
o Lack real-time visibility
o Do not scale with complexity

3.3 Workforce Challenges

o High reliance on manual labor
o Increasing skill requirements for HV products
« Training variability across global plants

This leads to inconsistent execution and quality outcomes.

"QualityAl is the backbone for manual, high-variability
manufacturing environments."”

4. Strategic Fit

The combination of labor intensity and rising complexity creates a clear need
for a real-time, intelligent quality layer embedded directly into production
processes.

5. Benefits of an Intelligent Quality Platform

5.1 Standardisation of Manual Processes

o Digitise work instructions and audits



o Ensure consistent execution across operators and plants
o Reduce dependence on tribal knowledge
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5.2 Real-Time Quality Assurance

o Capture data at the point of execution
o Identify deviations immediately
o Prevent defect propagation downstream

5.3 AI-Driven Insights

o Detect patterns across defects, shifts, and operators
o Predict high-risk scenarios
o Enable proactive intervention

5.4 Traceability for HV Compliance

o Full digital traceability of process steps
o Support regulatory and OEM requirements
o Reduce recall exposure

“Standardisation + real-time visibility = scalable quality”

6. Quantified ROI & Business Impact

While exact results vary by plant maturity and product mix, deployments
in manual, high-variability manufacturing environments (including wire
harness and HV harness lines) consistently show measurable impact across

four core value levers:
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Typical reduction: 15-30%

Drivers:

o Early defect detection (in-process vs end-of-line)
o Standardized work execution
o Reduced variation between operators and shifts

Example impact:- Plant with $5M annual scrap/rework cost - $750k-$1.5M
annual savings

Typical improvement: +5 to +15 percentage points
Drivers:

o Guided workflows for complex HV assembly
o Real-time validation at critical steps (crimping, insertion, routing)

Example impact:- FTQ from 85% - 92% reduces downstream rework loops
and line disruptions

Productivity improvement: 5-12%

Drivers:

o Reduced rework and troubleshooting time
o Less reliance on expert operators for quality decisions
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Example impact: - 200 operators - equivalent of 10-24 FTE capacity
recovered

Reduction in field defects: 10-25%

Drivers:

o Full traceability of process steps and materials
o Prevention of latent defects (e.g., insulation damage, improper shielding)

Example impact: - Avoidance of a single HV- related recall can represent
multi-million $ risk mitigation

Audit preparation time reduction: 30-50%
Improved audit scores due to:

o Digital traceability
o Standardized process documentation
o Real-time evidence availability

7. ROI Summary

Financial Effect

Value Lever Typical Impact el
Scrap & Rework 15-30% reduction $100K-$400K
FTQ Improvement +5-15 pts $50K-$200K
Labor Efficiency 5-12% $75K-$250K
Warranty Risk 10-25% reduction $50K-$300K+
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Financial Effect
(Annual)

Audit Efficiency 30-50% time saved $20K-$80K

Value Lever Typical Impact

8. Payback Profile

Given a typical annual SaaS investment of approximately $6,000 per plant, the
payback profile for a digital quality platform is exceptionally fast across most
manufacturing environments.

o <1 month for high-defect or high scrap/rework environments
o 1-3 months for HV harness production lines or new program launches

Even modest improvements in quality performance are sufficient to justify the
investment:

o Preventing ~22 defects annually (at ~$275 per defect) fully offsets the
software cost

o A small reduction in escape defects or rework alone typically covers the
investment
Labor savings from audit time reduction and reporting automation
further accelerate ROI

o Typical Annual Savings: $100K-$150K+
o Annual Software Cost: ~$6,000
o Net Annual Benefit: ~$90K-$140K+
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o ROI often exceeding 1,500%-2,000%+
o Payback measured in weeks, not months

9. Conclusion

The transition to high-voltage harness manufacturing reinforces and does not
reduce the importance of managing manual processes effectively.

Tier 1 manufacturers face increasing pressure to:

o Maintain quality in labor-intensive environments
o Meet stricter safety standards
o Scale production for EV demand

A modern quality platform is uniquely positioned to address these challenges
by embedding intelligence directly into the production floor.

This is not an incremental improvement, but a necessary evolution of quality
management for the electrification era.
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