
I A R I A  I N T E R N A T I O N A L  C O N F E R E N C E  2 0 2 6

Driving Digital Transformation
in Precision Engineering

A   T OO L I NG   MAN A G E ME N T   C A SE  S T UD Y

Shivam Sharma¹   ·   M. Kara-Mohamed¹   ·   A. Naylor¹   ·   P. Taylor²   ·   D. Eadie²

¹ School of Engineering & Built Environment, Liverpool John Moores University, UK      ² Bryken Ltd, Knowsley, Liverpool, UK

P RE S E NTE R   Shivam Sharma ·   KTP Associate · LJMU & Bryken Ltd   ·   ss@bryken.com

01/14



ABOUT THE PRESENTER

Presenter

02/14

Shivam Sharma
KTP Associate — Digital Transformation · Bryken Ltd & Liverpool John Moores University

A Knowledge Transfer Partnership (KTP) Associate working at the interface of academia and 

industry — embedded at Bryken Ltd with LJMU and Innovate UK.

Focused on the digital transformation of precision manufacturing: ERP systems, the Microsoft 

Power Platform and real-time Power BI analytics — replacing fragmented paper workflows with 

integrated, data-driven systems on the shopfloor.
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SECTION 1 · THE CHALLENGE

Paper. Errors. Downtime.
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CNC precision engineering runs on complex tool inventories — yet Bryken tracked them with paper first-off sheets, manual job 

numbers and fragmented supplier reports. No central link between steps meant errors, blind spots and lost machine time.

Manual data capture

Paper first-off sheets and hand-typed 

job numbers — transcription errors 

baked in from the first step.

Hand reconciliation

Supervisors opened every supplier 

email and cross-checked spreadsheets 

by hand — slow and inconsistent.

No real-time visibility

Tool availability and cost-per-order 

were invisible until it was too late —

driving downtime and bad quotes.

THE COST OF DOING NOTHING:  production stoppages, thousands tied up in over-ordered inventory, and quotes built 

on guesswork.



SCOPE

Three research questions
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Q1
How can low-code and cloud-based platforms digitise tooling management in 

a CNC precision-engineering SME?

Q2
What quantitative improvements in accuracy and downtime result from this 

transformation?

Q3
How reproducible and generalisable is the proposed solution for the wider 

sector?



SECTION 2 · THE STARTING POINT

The legacy tooling process

05/14

FIG. 1 — PRE-PROJECT MANUAL WORKFLOW

FULLY MANUAL & FRAGMENTED

Frequent errors in job identification

Unreliable cost allocation per order

Poor visibility of tool availability

Manual reconciliation eats supervisor 

time

Cost forecasting based on guesswork



SECTION 3 · THE SOLUTION

A four-layer digital architecture
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FIG. 2 — LAYERED SYSTEM ARCHITECTURE

Data Capture

QR codes on tools & first-off sheets register 

usage by a single scan.

Integration

Power Automate parses supplier emails, 

validates rows, automates the flow.

Storage

SharePoint holds clean, structured, 

centralised records.

Analytics

Power BI + custom DAX deliver real-time KPI 

reporting.

Built on Microsoft Power Platform & Azure —
modular, scalable, low-code.



LAYER 1 · DATA CAPTURE

QR-coded first-off sheets
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FIG. 3 — QR FIRST-OFF SHEET

From manual entry to a single scan

Every tool carries a unique QR code; each ERP-generated first-off sheet carries a QR 

linking the manufacturing order to its tooling.

Operators scan the sheet and the tool at the vending machine — usage is registered 

automatically against the order.

Eliminates manual job-number entry, removing transcription errors and 

inconsistencies.

Standardises tool-consumption records across machines and shifts.



LAYER 2 · INTEGRATION

Automating supplier tool reports
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FIG. 4 — REPORT WORKFLOW (BEFORE vs AFTER)

BEFORE

Supervisors opened each supplier 

email and transferred data by hand 

— slow, error-prone, inconsistent.

AFTER

Power Automate triggers on 

receipt, extracts the Excel/CSV 

attachment, validates each row, 

and writes clean records to 

SharePoint.



LAYER 4 · ANALYTICS

Real-time tooling dashboard
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FIG. 5 — POWER BI TOOLING DASHBOARD

At-a-glance control

Total spend, orders & quantities 

live

Top-5 highest tool-cost products

Spend & usage trends month-

on-month

Drill-through by machine, 

product or date

Optimised for desktop & 

shopfloor tablets



ORDER-LEVEL PROFITABILITY

Tooling cost per manufacturing order
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FIG. 6 — TOOLING COST BREAKDOWN BY PRODUCT

Profitability insight

Tooling cost per product is shown in both value 

and as a % of selling price — exposing margin 

before production begins.

3,000
unit minimum order set after one 150-unit batch 

was found to cost more in tooling than its sale 

revenue — the unprofitable batch was avoided.



EVIDENCE

The results
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>75%
reduction in monthly stock discrepancies

Baseline ≈18%   →   <4.5%

~30%
reduction in tool-related downtime

within the first 3 months

HOW THE KPIs WERE MEASURED

Stock Discrepancy Rate (mismatched ÷ total records × 100%) — baseline cross-referenced manually over 3 months; post-implementation pulled automatically 

from SharePoint.     Tool-Related Downtime logged by supervisors pre-project, tracked via dashboard alerts after.     Tooling Cost % of Selling Price calculated 

per order in Power BI.

Indicative results from a single site over three months — directional rather than statistically validated benchmarks.



IMPACT

Why it matters
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Hard cost savings

Fewer over-orders free up thousands tied in inventory; 

accurate, real-time data sharpens supplier negotiations.

More uptime

~30% less tool-related downtime lifts machine utilisation, 

throughput and lead times.

Smarter quoting

Order-level tooling cost replaces fixed-percentage 

guesswork — protecting margin on every job.

Cultural shift

Operators engage with intuitive tools; a data-driven 

mindset now spreads across the business.



WRAP-UP

Conclusion & future work
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What it proves

SMEs can unlock substantial value with low-code and cloud 

technologies.

Real-time data + automation raised tooling efficiency and 

operational maturity.

No disproportionate capital or proprietary systems required.

A scalable, generalisable blueprint for the wider precision-

engineering sector.

What's next

IoT data for real-time tool-wear monitoring

Machine-learning models to predict tooling failures

Extend the platform to coolant & fixture consumables

Link tooling data with quality metrics for full traceability

Publish anonymised schemas & data models for 

reproducibility



14/14

T H A N K  Y O U

Questions & discussion welcome
E N D   O F  SE S S ION   

Shivam Sharma ·   KTP Associate, LJMU & Bryken Ltd

ss@bryken.com
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