
Smart Quality Infrastructure: 
Rebooting QI for Sustainable Development  

Mr. Alejandro Rivera Rojas
Industrial Development Officer, UNIDO



1. Quality Infrastructure and Digital Transformation



Industrial Revolutions 

MECHANIZATION
Steam and waterpower

ELECTRIFICATION
Mass production

1 2
AUTOMATION
Computers, CAD-CAM

DIGITALIZATION
Cyber-physical systems

3 4
SOCIETY 5.0
Quantum Computing

5

HEALTH & SAFETY

RISK & WORKING CONDITIONS

INTEROPERABILITY & CYBER SECURITY

CONVERGENCE OF NEW TECHNOLOGIES



Digital Transformation Impacts 
People, Planet & Prosperity



Quality Infrastructure & Digital Transformation



Accreditation Body(ies)

National Metrology InstitutesNational Standards Body

Society

• Digital standards 
development

• Integration to digital 
processes.

• Smart standards
• Machine readable 

calibration 
certificates

• Integration to digital 
processes.• Digital services• Machine readable 

certificate.

Interoperability

Industry

Towards a Smart Quality Infrastructure

Certification 
Body(ies)

Inspection 
Body(ies)

Testing 
Laboratories

Calibration 
Laboratories 

Legal Metrology 
Authority(ies)

• Machine readable certificate.
• Digital services



Standardization 4.0

Digitalization of the NSBs
Virtual standards 
development (e.g. 

virtual TC work)

Introduction of AI into 
the standardization 

process

Machine-readable content: earmarked 
information

Machine-interpretable content: 
Information models describing and 
explaining the content and the 
relationships between items of 
information, self-learning analysis

Machine-controllable content: The 
content of a standard is be amended 
automatically and adopted by automated 
decision-making processes



Metrology 4.0

o Smart: measures automatically and quickly

o Connected: communicates measuring data (between 
hardware and software)

o Controlled: cloud monitoring through sensors

o Autonomous: adjustment of measures, e.g. variant 
tolerances 

Metrology for Industry 4.0:
robot-assisted measuring station with 
workpiece recognition and labeling

Metrology 
Cloud

Digital 
Calibration 
Certificates

Traceability



Conformity Assessment in the Digital Age (I)

Digital 
(Calibration) 
Certificates

Remote 
Assessment 
/ Auditing

“The facilitation of assessment of a 
CAB from a location other than that 
being physically present”. (IAF) 

Vorführender
Präsentationsnotizen




Conformity Assessment in the Digital Age (II)
Smart Laboratories

o AI and machine learning

o Big Data

o Cloud computing

Ghana
The smart glasses 

solution enabled an 
international expert on 

laboratory analysis, 
based in Rome, to 
provide technical 

support and to assess 
the laboratory during a 

live visit to the 
laboratory in Accra.



Other QI Digitalization efforts in UNIDO Projects

Laboratory Information Management Systems (LIMS) and 
QR codes

Digital maturity assessment tool for NSBs



BIG DATA & 
CLOUD 

COMPUTING

ARTIFICIAL
INTELLIGENCE

ADDITIVE
MANUFACTURING 

(3D PRINTING)

Digital 
Product 
Passport

BLOCK 
CHAIN

INTEROPERABILITY
SECURITY

TRACEABILITY
CONVERGENCE

A NEW DRIVER FOR 
SUSTAINABILITY?

Digital transformation of Value Chains 



2. The Quality Infrastructure for Sustainable Development 
(QI4SD) Index



What is the QI4SD Index?

To measure the readiness and 
contribution of Quality 
Infrastructure to SDGs using a 
composite indicator approach.

To break down this contribution 
into the 3 Ps – People, Planet and
Prosperity.



Scan me!

Quality Infrastructure for Sustainable Development (QI4SD) Index 



QI4SD Index Scores for similar economies (GDP values above USD 1 Tn) 

Vorführender
Präsentationsnotizen




The Way Forward

QI institutions need to 
catch up with the 

demands of 
digitalization to support 

the sustainable 
development for people, 

planet & prosperity.

Ensure 
environmental

protection & improve
ecological 

performance

Social
responsibility

Promote adoption 
of new technologies, 

ensure interoperability,
safety & security



Thank You!

a.rivera-rojas@unido.org


	Foliennummer 1
	Foliennummer 2
	Industrial Revolutions 
	Digital Transformation Impacts �People, Planet & Prosperity
	Quality Infrastructure & Digital Transformation
	Foliennummer 6
	Standardization 4.0
	Metrology 4.0
	Conformity Assessment in the Digital Age (I)
	Conformity Assessment in the Digital Age (II)�Smart Laboratories
	Other QI Digitalization efforts in UNIDO Projects
	Foliennummer 12
	Foliennummer 13
	What is the QI4SD Index?
	Foliennummer 15
	QI4SD Index Scores for similar economies (GDP values above USD 1 Tn) 
	The Way Forward
	Foliennummer 18

