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Standards are everywhere.

They matter for:

* Economy: Compatibility, accuracy, market
access

* People: Product safety and consumer
protection

* Environment: Energy efficiency and waste
management

* And many more areas.




Introduction

 World Development Report 2025: Standards for
Development — How can standards be used as a
public policy tool for development?

* To unfold their power, standards require a system
that supports their implementation (voluntary
standards) and enforcement (technical regulations):

* Quality infrastructure (Ql):
o Metrology
o Standardization
o Accreditation
o Conformity assessment
o Market surveillance




Introduction

The challenge: How can developing countries develop well-functioning Ql systems?

* Rising complexity of international market access requirements
* Substantial costs of Ql (e.g., specialized laboratories) amidst tight fiscal budgets

* Balancing multiple roles of Ql: export competitiveness and other objectives (e.g., health, climate)

Developing countries face difficult questions:

* How to sequence and prioritize Ql reforms?

* What should the government do, and what should the private sector do?

* How much should the government invest in Ql and in which areas?
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1. What is QI?




Definition of Quality Infrastructure

Why Quality Infrastructure Matters

Definition of Quality Infrastructure e Essential for efficient domestic
bl ans o markets
A system of public and private organizations, policies, lega . .
frameworks, and practices that support the quality, safety, and * Enables international market access
environmental soundness of goods, services, and processes. through recognition

e Supports economic growth,
environmental sustainability, and
social wellbeing

Itis based . . .
on metrology, standardization, accreditation, conformity Natlona!l Quahty POIKEV (NQP).
assessment, and market surveillance. * A national-level policy to guide the

development and implementation of
a robust Quality Infrastructure
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Note: Ql definition as per the International Network on Quality Infrastructure (InetQl)



Quality Infrastructure: A System of Checks and Balances
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2. Why is QI relevant?




Contextualizing standards

The World Development Report (WDR) 2025 on
Standards for Development’

Technical standards are part of a broader system of
quality infrastructure.

The Ql concept emerged in the context of

international development cooperation
The quality infrastructure as a whole supports the
development efforts of countries.




Importance of synchronizing pro-active and reactive Ql development

Reactive Q|
development

Pro-active QI
development

Demand-led development of QI capacities as per market

» Strategic investment in Ql services where private providers are >
! needs (addressing supply gaps)

not (yet) available (e.g., in emerging sectors)
Incident-driven Ql improvements (e.g., after accidents, trade

» Build capacities in “upstream” Ql services (e.g., metrology, <
o rejections)

accreditation)

> State-led standards development in line with trade and > Industry-led standards development (bottom-up)
industrial policies, and quality promotion campaigns > Enabling private QI providers to enter the market
» Use of regulations to push quality improvements in the
industry | Keyrisks
Key risks .+ Delayed availability of QI services demanded by the industry
* Misallocation of public funds (e.g., “white elephant” labs) '+ Chicken-and-egg problem: market demand depends on Ql

* Crowding out private QI service providers

Conflicts of interest between government as regulator and Ql
service provider

Increased compliance costs without increasing
competitiveness

_______

capacities and vice versa

Lack of upstream QI services (e.g., metrology) may be only
indirectly affected by market demand

Higher welfare costs for correction than prevention



3. How can Ql maturity models help?




Maturity: The idea of gradual development, complexity,
and optimization draws inspiration from natural processes
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QI maturity levels

Mature QI

* Innovation-oriented Ql with cutting-edge technology and services
* Fully competitive market for testing, certification, and inspection
* Globally integrated through ILAC, IAF, ISO, IEC, ITU, SIM, OIML

Advanced QI

* National institutions recognized internationally, with sectoral depth

* Growing private sector role in inspection, testing, and certification

e Standards and metrology systems aligned with international best practices

Basic Ql

* Initial infrastructure for standards, metrology, and testing established
 Services mostly public sector—driven and focused on basic trade needs
* Relies on foreign accreditation and limited certification services

Rudimentary Ql

* Minimal or no institutional Ql framework in place

* Government functions as de facto standards/metrology body
e Limited or no testing, certification, or accreditation services



Typical Ql demand and challenges along the development trajectory

I O S I "N

Country
features

Demand

for QI

Typical QI
challenges

Primary industries
Informal firms

Firms to meet export
market regulations

Basic domestic
regulation for safety and
health (e.g., construction
and food)

Lack of labs and low staff
capacity

Domestic market too
small for private QI
providers

Firms do not adopt
standards

Govt lacks enforcement
capacity

Reliance on foreign QI

Low-value added sectors

Firms need quality
upgrading for market
access

Regulation expands to
more sectors and goals
(e.g., environment)

Gaps in Ql capacities

Low levels of international
recognition

Strong presence of public
sector in quality assurance
International participation

Diversified economy
Higher economic
complexity

Sophisticated demand
from exporters and FDI-
drivenindustries.
Quality-aware consumers
More advanced regulation
(e.g., IT security, consumer
protection)

Expansion of Ql scopes
Public divestment from QI
services

Effective coordination
between public and
private Ql institutions
International participation

Innovation-based
economies
Strong role in GVCs

R&D heavy industries
Quality-oriented
consumers

Wide range of regulated
areas (e.g., sustainability,
advanced consumer
protection)

Digitalization of QI

Ql for services

Using QI for smart
regulation
Leadershipin
international QI forums



Categorization of countries according to their Ql level

Country Ql Level
South Korea Mature
Brazil Advanced
Vietnam Advanced
Ethiopia Basic
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Key Strengths

High-tech industries, global leadership in metrology, standardization and accreditation; QI is deeply
integrated into South Korea’s industrial policy, innovation, and technology development. Early
attempts to find the optimum systems of standardization and measurement in support of Korea's
ambitious industrial goals.

Strong institutional QI framework with public INMETRO (metrology and accreditation) and private
ABNT (standardization) leadership; QI is integral part of industrial policy; support of emergent and
sustainability sectors.

Vietnam’s QI system continues to evolve, playing a crucial role in enhancing product quality, safety,
and international trade competitiveness. Vietnam’s QI system is led by the Ministry of Science and
Technology (MOST), with STAMEQ overseeing standards, metrology, and conformity assessment.
Key institutions include the Vietnam Metrology Institute (VMI) and the Bureau of Accreditation
(BoA).

Strong Government investments in Institute of Ethiopian Standards (IES), the Ethiopian
Accreditation Service (EAS), and the Ethiopian Metrology Institute (EMI). QI services are still limited
in scope, often depending on foreign laboratories and accreditation bodies.



4. What are the challenges of developing
countries, and how Is their trajectory
different?
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Post-war industrial —— Trade expansion and ———— Global value chains Resilienceand
modernization regional integration geopolitical shifts
Global
North
1950-1975 1975-1995 1990-2010 2010-today
___ Decolonialization and Structural Integration into global Economic upgradlng
import substitution adjustment value chains and geopolitics
Global
South




Stability in the global ranking (in 2020, 2021 and 2023)
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Evolution of accreditation experience from 2000 to 2024 (GAEI)
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High correlation of Ql development and exports
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Complex economies tend to have an advanced QI (and vice versa)

ECI
|

| |
20 40 60 80 100
GQIl Score 2023

25



5. Role of GQIl and RDT to understand
maturity and support Ql




NQI development measurement methods

: : PAQI Stocktaking Quality Infrastructure
| Rapid | Global Quality b
Diagnostic Infrastructure Development (QI4SD)

Tool (RDT) Index (GQII) Index

27



Rapid Diagnostic Tool (RDT)




Rapid Diagnostic Tool

* Developed by PTB and the World Bank Group in
2019

* Designed to provide its users with a rapid feedback
of a country’s Ql

Ensuring Quality

to Gain Access to * Consists of a series of questions resulting in
Global Markets guantitative answers

ARemem * Provides a high-level snapshot of the maturity of a

Martin Keliermare

Ql system in a given country



The Ql-Toolkit uses the
house-metaphor

WTO TBT Agreement

International recognition system

The RDT rests on four pillars:

e Legal and institutional framework

nical competency

al framework
infrastructure

e Governance and infrastructure
 Service delivery and technical competence

* External relations and recognition

External relations and recognition

Legal and inst
Administratio

Service delivery an

The building blocks differ among the different
Ql components




RDT concept and tool

* The RDT visualizes the response results in
each Ql domain automatically (turning data into
information).

e Each radar chart is structured into the same
four pillars of a country’s Ql ecosystem:

* |egal and institutional framework
e administration and infrastructure
 service delivery and technical competency

external relations and recognition.

Engagement with stakeholders

Designated Institutes (DIs)

Coordination within the QI

Liaison with international
organizations

Liaison with regional
organizations

Training system

Calibration service

Calibration and Measurement

Capability (CMC)

Interlaboratory and key
comparisons

W Pillar 1: Legal and institutional framework

Pillar 3: Service delivery and technica co mpetency

Chart 3 - Metrology

4,0
3,5
3,0
2,5
2,0
1,5
10
05
00

Metrology Strategy

Legal Entity

Autonomy

Premises

Equipment

Quality system documentation

M Pillar 2: Administration and infrastructure

Legal standing of national
measurement standards

Financial s ustainability

Chief Executive Officer

Organizational structure

Management and personnel

Pillar 4: External relations and recognition



RDT concept and tool

* The RDT is part of the Ql Toolkit, developed to facilitate the
assessment of a national QI ecosystem.

* The RDT provides a set of questions for a knowledgeable Ql
consultant

v

v

v

who is conducting an interview-based surveyin a
country

to get a quick overview of the status of a country’s Ql

to use the results to categorise the Ql ecosystem as
rudimentary, basic, advanced, or mature

to provide advice on a more profound assessment
and/or a Ql upgrading initiative

* TheRDT s not designed as a self-assessment tool for QI
institutions but is often used as such.
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ny CGlobal Quality Infrastructure Index

* (caQn)

Index combines data
from different Ql
components

Based on publicly available
and official data from Ql
institutions (BIPM, ISO/IEC,

IAF/ILAC, NABs, etc.)

Ql experts and Ql
organizations validate the
database

The formula provides a
ranking of the NQI
worldwide

Elaborated by Mesopartner The index contains only Ql data

including cross-border and multi

Supported by BMZ, PTB and ONAC |« economy bodies unique
information
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Quality Infrastructure World Overview: GQIl 2023 over 185 economies

WORLD OVERVIEW 4 7/
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~

What is measured?

GQIII ==
1
{[Metro. Membership; + CMC Coverage; + CIPM Cons.Comm.;+ K&SC; + CABs (Calbr. Labs.)*i] X <

1
+ [Stdzn. Membership; + 1SO Tech. Comm. ; + IEC Tech. Comm. ; + ISO Survey;| X 7

1) 1
+ [Acred. Membership; + CAB Coverage; + (CABs (ISO 17065); + CABs (ISO 17021); + CABs (Tst. Labs.)*,/3)] x 3 } o

Notes: All values in the formula are expressed in Percentile Ranks. *ISO/IEC 17025

GQIl FORMULA
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Comparison of NQI development

measurement methods

RDT GQll
& |+ Based on a vision of * Based on freely accessible
0% mature Ql hard indicators
S ¢ Level of detail *  Ranking enables NQI
2. Gap analysis enables benchmarking and
specific recommendations encourages competition
for action *  The number of indicators is
manageable
g' *  Missing score for the *  Only publicly accessible data
= overall Ql is used
g- * High effort and requires
@ extensive technical
expertise
* Assessment depends on
experts

e More suitable for
assessment of basic Ql
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Milestones of NQI development B private W public W mixed-ownership/ funding

Event South Korea Vietnam Brazil Ethiopia
Introduction of legal
8 1961 — KATS (Public) 2000 — STAMEQ_(Public) 1973 — INMETRO (Public) 1970s — QSAE (Public)
metrology
National Standards Bod = i !
Y 1962 =KSA (Private, goV't | o c _ craAMEQ (Public) 1940 - ABNT (Private) 2010 — IES (Public)
(NSB) mandate)
Testing (public) 1967 — KTL (Public) 1990 — STAMEQ (Public) 1973 — INMETRO (Public) 2000s — ECAE (Public)

. ) . 1990s—2000s — STAMEQ 1970s — INMETRO/Agencies .
Inspection (public) 1970s — KATS/KTL (Public) (Public) (Public) 2000s — ECAE (Public)
Certification (public) 1970 — KATS (Public) (1P9ug£“sc5 STAMEQ 1973 — INMETRO/ABNT (Mixed) 2000s — ECAE (Public)
National Metrology Institute 1975 — KRISS (Public) 1962 — VMI (Public) 1973 — INMETRO (Public) 2010 - EMI (Public)
National Accreditation Body 1992 — KOLAS (Public) 1995 — BoA (Public) 1998 — INMETRO (Public) 2010 - EAS (Public)
Private CABs 1980s—90s (Private) Late 1990s (Private) 1990s—2000s (Private) 2010s — limited (Private)

.. ) : 2000s — STAMEQ . 2010s — donor-based
Proficiency Testing (PT) 1990s — KTL (Public) (Public) 1990s — INMETRO (Public) (Public)
Certified Reference Materials
(CRM) 1990s — KRISS (Public) 2022 — NIFC (Public) ~ 2000s — INMETRO (Public) Not systematic (Public)
. . . . 2010s — Government
38 Quallty Awards 1992 — KQA/KSA (Mixed) 1996 — STAMEQ (Public) 1990s — PNQ (Mixed)

(Public)



Patterns of NQI evolution

> > >

Ownership

Management System Personnel
Certification Certification
Product Certification Quality
Awards

Testing Laboratories
Accreditation

National Inspection Bodies Body
Standards Proficiency
Body (NSB) Testing
: g Certified Reference
Legal Industrial scientific Materials
Metrology Metrology

' 4

Evolution over time

39 Source: Adapted from Racine 2011; Kellerman 2019.



6. Country case Studies




South Korea’s Ql Journey: From Catch-Up to Global Leadership

41

Special Features of the Korean QI System

State-led, export-driven model: Ql was
embedded early in industrial and
innovation policy.

Institutional coherence: Strong central
institutions (e.g., KATS, KRISS, KOLAS, KAB)
with long-term mandates.

Tech-sector aIianent: Standards and
metrology evolved in sync with strategic
sectors Felectromcs, biotech, Al).

Global integration: Active participation in
ISO, IEC, and international accreditation
networks.

Digital & green transition support: Ql
underpins digital trust, green standards,
and tech sovereignty.

Inspiring Practices

Ql as catch-up enabler: Early investments drove
export quality and tech upgrading.

Sectoral targeting: Tailored QI for high-value sectors
(e.g., semiconductors, shipbuilding).

Innovation integration: Ql supports Industry 4.0,
smart manufacturing, and R&D.

Soft power via standards diplomacy: Korea shapes
regional and global technical norms.

SME support structures: Increasing efforts to extend
metrology and certification services to SMEs.
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Special Features
* Longest QI tradition in Latin America

* INMETRO (1973) combines metrology,
accreditation & innovation

* ABNT leads voluntary standardization and
focuses on regulation-driven development.

Inspiring Practices

e Brazilian Labelling Program (PBE): 240+
billion kWh saved.

 ENIQ strategy and IPEMs ensure nationwide
reach.

* Active in the circular economy, green
hydrogen, and electric mobility.

T INMETRO

L

Inmetro’'s main campus in Rio de Janeiro© Inmetro




Vietnam

Special Features

 Ql is closely tied to economic reform (D6i M&i)

e Centralized under STAMEQ, reform-driven and export-
aligned

Inspirational practice

 STAMEQ coordinates metrology, standards, accreditation &
TBT response.

 Integration with international trade (WTO, APEC, ASEAN
MRAS).

» Reforms supported traceability systems, food safety, and
product conformity.

 Tightly linked to national plans (e.g., socio-economic
development, productivity strategy, SME upgrading).

* Focus on Ql as an enabler for innovation, competitiveness,
energy transition and global market access.
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Special Features

Transitioning from rudimentary to basic Ql; donor-driven reforms; fragmented
institutional setup with growing capacity.

Inspirational practice

Major reform 2006—2021: QSAE split into IES, EMI, EAS, and ECAE.

Establishment of Quality Village

Substantial donor support for metrology & testing infrastructure.

Progress toward the basic level, but HR and private engagement are still low.

WTO accession efforts and international cooperation shape Ql.




6. Learning and recommendations




Lessons from QI Development

7. Regional Cooperation as a Force Multiplier
Regional Ql mechanisms help overcome capacity
limitations and reduce duplication (e.g., SADCAS,

ASEAN ACSSQ).
8. Navigating Standards & Trade Barriers

2. Technological Coevolution
Ql evolves alongside emerging technologies — supporting their diffusion Ql facilitates compliance with private standards (e.g.,
GLOBALG.A.P.) and reduces non-tariff barriers,

and being transformed by them (e.g., Al-enabled conformity assessment,
blockchain in traceability, quantum metrology). especially for SMEs.

1. Path-Dependency & Strategic Alignment
Ql development succeeds when rooted in national industrial and

economic strategies (e.g., South Korea, Malaysia, Vietnam).

3. Institutional Continuity & Reform 9. Ql as Policy Enabler
Long-term Q| effectiveness depends on stable yet adaptable institutions Modern QI systems underpin digitalization, climate
policy, and innovation (e.g., green hydrogen, circular

economy).

10. Quality Awareness Matters
Institutional strength must be complemented by

(e.g., Korea vs. Brazil).

4. Sector-Specific Targeting

Focusing QI efforts on priority sectors (e.g., halal, electronics,
renewables) amplifies impact and relevance. demand-side factors — awareness, trust, and a quality
5. Early Investment for Catch-Up culture in firms and society.
Strategic early investments in Ql accelerate integration into global 11. Integration is Key
Ql should be embedded in broader ecosystems —

innovation, education, industrial upgrading — to enable

markets and boost competitiveness.
structural transformation and achieve SDGs.

6. Smart Donor Engagement
External support is most effective when it is long-term, demand-driven,
and embedded in local institutions (e.g., Kenya, Ethiopia, Colombia).
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Conclusions & Outlook: Unlocking the Potential of QI

47

Ql is Essential

Foundational for trade, consumer
protection, and sustainable
development—across all
economies.

Balance Supply & Demand

Ql must align with market needs,
support economic goals, and
anticipate tech trends—especially in
developing economies.

Fiscal Constraints Require Smart
Investment

Ql should be framed as a high-
return public investment; impact
studies can strengthen the case.

4. International Cooperation Matters

Tailored, context-specific, and
coordinated support by donors and
Ql institutions is key—based on
maturity levels.

5. World Bank’s Role

WBG can drive QI visibility and
research through surveys, data
curation and institutional leadership.

6. Vision for WDR 2025

Position Ql as a pillar in a global,
multi-stakeholder framework for
standards and sustainable
development.



Further information

Understanding Poverty / Topics / Competitiveness

Quality Infrastructure for Development

HRiEE | pueusT 2 2018 A platform for people interested in Quality Infrastructure
Quality Infrastructure

In @ modern world with rapidly growing international trade, countries
compete less based on the availability of natural resources, geographical
advantages and lower cost of labor, and more on the factors related to the
ability of firms to access and compete in new markets. One of these factors is
the ability to demonstrate quality and safety of goods and services and to
comply with international standards in target markets.

WHAT IS QI?

QI denotes the ecosystem of public and private
institutions as well as legal and regulatory
frameworks and practices that establish and
implement standardization, accreditation,

Ensuring Quality metrology, and conformity assessment (testing,
to Gain Access to X . . ) X
Global Markets inspection and certification). The QI system is
required for the effective operation of the
e WPBE==— domestic market, and the international

recognition of QI services is important to enable
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https://qi4d.org/
https://www.worldbank.org/en/topic/competitiveness/brief/qi
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