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1 Abstract

The Fourth Industrial Revolution demands that Non-Destructive Evaluation (NDE)
transition from quality assurance to a high-integrity cyber-physical data source (NDE for
Industry 4.0). This transformation is critically impeded by a dual failure: a profound
deficit of customer confidence in proprietary digitalization solutions, creating significant
liability risks, and the crushing economic barrier of non-interoperable data formats.
Conventional standardization bodies cannot achieve the necessary IT velocity. The
NDE Value Alliance is established as a non-profit association to resolve these systemic
failures and provide an immediate path to competitive differentiation. Its mandate has
two strategic pillars: 1) developing auditable certification rules to build verifiable trust in
NDE 4.0 systems, directly mitigating industrial liability; and 2) architecting the NDE Data
Space—foundational infrastructure for open interfaces and data sovereignty. This
framework will substantially reduce integration costs, unlock NDE data monetization,
and secure NDE's indispensable role in Digital Twins and closed-loop integrity
management. Following an April 2026 pre-launch workshop, the Alliance formally
launches at ECNDT 2026 in June.
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2 Introduction: The Strategic Imperative for a New Standardization
Model
2.1 Contextualizing NDE 4.0 in the Industrial Digital Ecosystem

Non-Destructive Evaluation 4.0 (NDE 4.0) represents the essential convergence of
Industry 4.0 digital technologies, physical inspection methodologies, and novel business
models [1]. Its explicit goal is to enhance inspection performance and generate timely,
relevant data, thereby optimizing design, production, and maintenance processes
across the industrial lifecycle. This confirms NDE 4.0's role as a strategic activity of
Digital Transformation, extending its purview beyond internal NDE optimization toward
generating systemic, quantifiable enterprise value.

The transition to NDE 4.0 adheres to a three-stage digital hierarchy. Digitization first
converted analog physical outputs (e.g., ultrasound data) into binary storage. The
subsequent stage, Digitalization, leveraged this data to streamline individual processes,
such as optimizing test planning. NDE 4.0 started with advanced digitalization and

constitutes the final stage: Digital Transformation. This phase creates exponential new
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business value by securely connecting digitized devices and processes across the
supply chain, crucially utilizing cyber-physical feedback loops and the Digital Twin.

2.2 Identifying Structural Market Failures Hindering Digital Transformation

Comprehensive Digitalization and Digital Transformation in the NDE sector is
constrained by two pervasive market failures, which collectively obstruct the diffusion of
NDE 4.0 capabilities and suppress profitability.

First, the Quality Assessment and Trust Deficit inherent in Advanced NDE
Digitalization (Industry 4.0 for NDE). Commercial solutions, including Artificial
Intelligence (Al) for flaw evaluation and NDE workflow management systems, lack
objective quality metrics. Customers encounter extreme difficulty in evaluating the
reliability of these proprietary solutions. Since digital tool integrity dictates the accuracy
of the final inspection statement, this absence of verifiable quality creates an
unacceptable level of liability risk for asset owners, functioning as a primary deterrent to
systemic digital investment.

Second, the Data Interoperability and Cost Barrier affecting Digital Transformation
(NDE for Industry 4.0). Integrating NDE systems into broader enterprise IT landscapes
is resource-intensive because nearly every device employs proprietary data formats and
interfaces. While NDE Original Equipment Manufacturers (OEMSs) historically used
proprietary formats for customer lock-in, this actively obstructs cost-effective information
exchange. Consequently, high entry barriers and transactional costs associated with
bespoke integration mean that the majority of potential, high-value use cases for NDE
data (e.g., predictive maintenance or enhanced design) remain unrealized, preventing
industrial players from accessing critical competitive advantages [2].

2.3 The Standardization Gap: Justifying the Alliance’s Necessity

Traditional standardization bodies, characterized by voluntary participation and broad
consensus, are inherently incapable of keeping pace with the "ever-faster development
in the field of information technologies". To proactively secure the future trajectory of the
NDE community and unlock its competitive potential, the requisite digital infrastructure
and standards must be significantly accelerated. The NDE Value Alliance proposes to
bridge this gap by establishing a platform for the rapid, agile formulation of standards by
specialized, contracted experts. This novel approach allows the NDE community to
adopt the iterative development methodologies common to global software consortia,
ensuring necessary standards for system trust and interoperability are deployed at the
velocity required by Industry 4.0.
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