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Introduction

This work proposes a conceptual 
framework that explores opportunities 
and metrological challenges emerging 
from digital transformation, aiming to 
strengthen the national quality 
infrastructure and promote a more 
accessible and inclusive metrology. 

Advanced physical measurement infrastructure
Represents advanced measurement systems, including smart sensors 
and cyber-physical systems.

Blockchain-based connectivity platform
Ensures metrological traceability and reliability through transparent 
and continuous outcomes.

Analytical layer using AI and ML 
Integrates artificial intelligence and machine learning for advanced 
processing and analysis of metrological data.

Digital metrology services interface
Empowers broader access to measurement resources and data, 
fostering inclusive and universally accessible metrology for all.

Collaborative governance
Promotes international standards harmonization and technological 
equity.

Focuses on accessibility and 
inclusivity in metrological services.

Digitalization and Democratization 

Facilitates international collaboration 
to accelerate technological 
innovations.

Responsible Technological Transfer

Support sustainable industrial 
development aligned with the 2030 
Agenda.

Sustainable Neo-industrialization

The theoretical structure
This proposal highlights the role of 
metrology as a central element of the 
quality infrastructure and as an 
instrument of citizenship, especially in 
emerging economies. 

Contextualization

Social transformations and global 
trade expansion, amid dissolving 
boundaries, demand adapting quality 
infrastructure to the Digital Era to 
ensure effective control and reliable 
decisions.

METROLOGY

Metrology for 
emerging economies

In emerging economies, the 
reinforcement of quality infrastructure 
and the democratization of access to 
metrology hold transformative potential 
to drive sustainable industrial and 
social development. 

Expected outcomes

Enhancements in 
industrial competitiveness

Democratized access to 
high-quality metrology services

Reduction in technological 
inequalities

Strengthened metrological awareness 
in consumption relationships.

Development of local 
technological capabilities. 

For example, industrial X-ray computed 
tomography is a promising technology for 
enabling fast and precise metrology in the 

Digital Era. 

CT scan can deliver reliable 
measurements and holistic 

geometrical analysis for 
complex manufacturing 

components.

The true value of metrology lies not in 
isolated measurement results, but in 

empowering robust frameworks for data 
interpretation that drive informed decision-

making and innovation.

Brazil has been seeking to merge
green innovation with social equity, 

where metrology can provide the 
measurement backbone for certifying 

renewable energy systems (e.g., 
biofuels, solar), optimizing circular 

production chains, and reducing regional 
technological disparities – key drivers of 
inclusive, low-carbon industrial growth.

How can metrology provide 
methods to measure and promote 

organizational commitment to 
diversity, equity, and social inclusion?
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