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Executive Summary
In today’s industrial landscape, digital transformation is no longer optional—it is a 
prerequisite for competitiveness. However, many organizations struggle to realize the full 
value of digital initiatives because their investments remain fragmented and disconnected 
from business strategy.

High-performing manufacturing organizations take a different approach. They treat digital 
transformation as a strategic ecosystem where engineering, production, sustainability, and 
business data are integrated across the entire organization.

This guide presents a structured diagnostic framework that helps manufacturing leaders 
assess their digital maturity, identify operational inefficiencies, and build the foundations 
for a high-performance digital enterprise.



Understanding
Your Digital Maturity Baseline
In the modern industrial environment, identifying an organization’s position on the digital maturity 
spectrum is a critical strategic step.

Without a clear baseline, technology investments often become fragmented IT initiatives rather 
than drivers of operational transformation. High performance is achieved only when digital 
initiatives evolve from isolated departmental tools into a fully integrated organizational ecosystem.

Digital maturity can typically be categorized into six stages:

Organizations typically begin achieving high-performance status at Step 4, where digitalization 
shifts from a departmental initiative to a coordinated organizational mandate.

Maturity Stage Core Characteristics & Tools Strategic Focus

Step 1: Traditional Methods
Excel, 2D CAD, manual and analog 

processes

Stability prioritized over development; 

resistance to change

Step 2: Sporadic Initiatives
3D CAD, modularization, isolated 

automation

Localized improvements without 

a broader strategy

Step 3: Digital Mindset
Simulation, visualization, digital 

documentation

Leadership support emerges; 

sustainability begins to be considered

Step 4: Digital Collaboration 
(High Performer Threshold)

Integrated systems and cross-

functional collaboration

Digitalization becomes

organization-wide; sustainability 

supported by resource monitoring

Step 5: Digital Strategy
Cloud solutions, configuration 

platforms, circular economy initiatives

Digitalization becomes a 

central strategic pillar

Step 6: Digital DNA
AI, IoT, Digital Product Pass, 5G, 

advanced platforms

Innovation-driven culture

where digitalization defines

the business mode
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The Executive Maturity Diagnostic
To understand where an organization currently stands on the maturity scale, leadership 
must answer several key diagnostic questions.

First, consider how digital transformation is funded and governed. Is digital transformation 
supported by a dedicated budget and a cross-functional mandate? Or is it funded as 
disconnected departmental IT investments?

Second, examine how sustainability is treated within the organization. Is sustainability 
primarily an external reporting requirement? Or is it integrated into product development 
through real-time resource monitoring and carbon tracking?

Finally, assess the organization’s operational structure. Do systems support automated 
collaboration across departments? Or are critical functions such as R&D, sales, 
and production still operating in isolated silos?

Understanding this baseline enables leaders to move beyond broad digital ambitions 
and focus on eliminating specific operational inefficiencies.
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Eliminating the 
“Hidden Factory”
 
One of the most significant obstacles to 
operational efficiency in manufacturing is the so-
called Hidden Factory.

While engineers are hired to innovate and design 
products, studies show that in fragmented 
system environments, up to 80% of a designer’s 
time can be consumed by administrative data 
tasks. This equates to roughly 20 hours per 
week per employee spent on non-value-creating 
activities.

These inefficiencies typically arise from:
•	 Searching for files across network 
•	 Verifying which data version is correct
•	 Sharing documentation manually through 

email
•	 Recreating or re-entering existing data

These activities introduce errors, slow down 
product development, and reduce the 
organization’s ability to respond to market 
changes.

Diagnostic: Identifying Data Inefficiencies 
Organizations should evaluate several warning 
signs of a hidden factory:

Search vs. Innovation
How much time do engineers spend searching 
for and verifying information compared to actual 
product development?

Manual Data Redundancy
How often is the same information—such as 
article numbers, dimensions, or metadata—
entered manually across multiple systems?

Version Control Risk
How frequently do downstream teams discover 
they are working from outdated documentation?

Administrative Friction
Can stakeholders independently access product 
information, or must they request it manually 
from engineering teams?

Centralized product data management is an 
essential foundation for solving these issues. 
However, real efficiency is achieved only when 
data flows seamlessly between connected 
systems.
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Bridging
Functional Silos
High-performance manufacturing organizations 
are not defined by individual software tools but 
by the integration between systems.

When CAD, product data management, 
lifecycle management, and ERP systems are 
disconnected, employees are forced to act as 
the manual bridge between platforms. This 
results in duplicated work, delays, and data 
inconsistencies.

An integrated digital ecosystem enables secure 
and automated data flows, ensuring that 
information is synchronized across engineering, 
production, and business operations.
 
Integration Diagnostic
To evaluate the maturity of a digital ecosystem, 
organizations should assess the following:

•	 Master Data Governance: Which system 
acts as the authoritative source for product 
metadata? Are naming conventions and article 
creation rules enforced automatically. 

•	 Integration Depth: Is the integration limited 
to one-directional data transfers, or does 
the system support bi-directional data 
synchronization across platforms? 

•	 Bill of Materials Automation: Are engineering 
bills of materials automatically converted into 
manufacturing bills of materials, or does the 
process rely on manual exports and imports? 

•	 System Connectivity: Are business-critical 
systems—including CRM, engineering 
platforms, and ERP—connected within a 
synchronized data environment?

Organizations that successfully integrate these 
systems eliminate traditional bottlenecks 
between design and manufacturing.
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Operational Excellence Through 
Lifecycle Automation
Operational excellence requires moving beyond manual processes toward automated lifecycle 
management. High-performing organizations implement automated workflows that ensure data 
quality and enforce operational standards throughout the product lifecycle. A key concept in this 
environment is the Digital Handshake - an automated verification process that ensures data 
integrity during lifecycle transitions.

For example, systems can prevent the release of documentation if related design models have
been modified but not updated.

Lifecycle Automation Diagnostic
Manufacturing organizations should examine several critical areas: 

•	 Automated Verification: Does the system automatically prevent the release of inconsistent 
or incomplete data? 

•	 Standardized Data Structures: Are file naming conventions, properties, and product structures 
standardized and enforced automatically? 

•	 Automated File Generation: Can the system automatically generate derivative files such as 
PDFs, DXF, or STEP formats during lifecycle transitions? 

•	 Downstream Readiness: Are service and manufacturing teams automatically provided with 
the correct product structures and documentation?

When lifecycle processes are automated and secured, the release process becomes a controlled 
and reliable operational engine.
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Future-Proofing Through Digital DNA
The most advanced manufacturing organizations operate at the highest maturity levels where 
digitalization is embedded directly into the business model.

At this stage, sustainability and innovation are integrated into product development from the 
beginning through Sustainability by Design.
Advanced technologies such as AI, IoT, and cloud platforms enable organizations to monitor 
product performance, optimize resource consumption, and track product lifecycles across 
global supply chains.

Strategic Forward-Looking Diagnostic
To prepare for future industrial demands, organizations should evaluate:

•	 Sustainability by Design: Are simulation tools and generative design methods used to 
reduce material consumption and energy usage before production begins? 

•	 Digital Product Traceability: Can service teams access accurate product configuration data 
and maintenance history for products in operation? 

•	 Circular Economy Readiness: Is the organization capable of tracking product lifecycle data 
to support remanufacturing, recycling, and aftermarket services? 

•	 Infrastructure Scalability: Is the IT infrastructure capable of supporting global collaboration 
and the computational requirements of emerging technologies such as AI and advanced 
connectivity?
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The High-Performance Manufacturer
A high-performance manufacturer is an organization that has successfully transitioned 
from an analog and siloed operational structure to a fully integrated digital enterprise.

These organizations have eliminated the hidden factory by reclaiming time previously 
lost to administrative data work. They operate within connected digital ecosystems where 
engineering, production, and business systems share synchronized information.

Most importantly, they treat data as a strategic asset.
By embedding digital capabilities into the core of their operations, high-performing 
manufacturers drive innovation, ensure sustainability, and maintain a lasting competitive 
advantage in an increasingly complex global market.



www.nti-group.com

Who is NTI?
NTI delivers digital solutions to the manufacturing, 
design, construction and media & entertainment 
industries, combining technology, consulting, and skills 
development to support the entire digital value chain. 
From strategy and business consulting to integration, 
implementation, and adoption, we help manufacturers 
streamline workflows, strengthen collaboration, improve 
data quality, and reduce operational risk.

With a large team of specialists worldwide, NTI combines 
strong local support with deep industry expertise to help 
manufacturers strengthen their competitive edge. Our 
software solutions are designed to integrate into existing 
digital ecosystems, supporting efficient daily operations 
and consistent production outcomes. Through NTI 
Academy, we offer structured training and certification 
programs in multiple languages, helping manufacturers 
build and sustain critical internal capabilities.

Contact us

https://www.nti-group.com/home/
https://www.linkedin.com/company/nti-group-inspiring-tomorrow/
https://www.nti-group.com/home/contact/#partner

