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About this publication

Quality infrastructure — A concept for
trust and security in world trade and
development

Quality infrastructure (QI), as a comprehensive
system, ensures that the products and services
we use in our everyday life are fit for purpose,
safe to use and comply with environmental
standards. The individuals and organisations in-
volved in Ql participate in a range of activities,
such as developing product and process stan-
dards, conducting conformity assessment, the
accreditation of conformity-assessment bodies,
and overseeing national metrology and market
surveillance. These activities are interconnected
and interact in a systemic way.

Germany supports the international
harmonisation of QI

The German Federal Ministry for Economic Af-
fairs and Climate Action (Bundesministerium far
Wirtschaft und Klimaschutz, BMWK) established
the Global Project Quality Infrastructure (GPQI)
in 2017. GPQI aims to reduce barriers to trade
and increase consumer protection worldwide
through the international harmonisation of Ql. It
has so far been implemented in Brazil, Chinag, In-
dig, Indonesia and Mexico with the support of the
Deutsche Gesellschaft fur Internationale Zusam-
menarbeit (GIZ) GmbH. As part of the project, ex-
perts from national Ql institutions and the private
sector work together in political and technical
dialogues, aiming to generate a better mutual
understanding of national Qls and promote con-
vergence in Ql systems.

German-Mexican Dialogue on

Quality Infrastructure

The German-Mexican Dialogue on Quality Infra-
structure was established in 2018 between BMWK
and the Mexican Ministry of Economy (Secretaria
de Economia). It is a platform for political and
technical dialogue that seeks to address the
concerns and interests of the different stake-
holders within both QI systems. Government

entities, the private sector and the Ql institu-
tions of both countries are actively involved.
Since 2018, activities related to various pillars of
Ql have been promoted, encompassing areads
such as machinery safety, electromobility, and
cybersecurity, among others.

A Publication on Quality Infrastructure
in Mexico and Germany

This comparative study is a product of the Ger-
man-Mexican Dialogue on Quality Infrastruc-
ture. It aims to enhance understanding of the
similarities and differences between quality in-
frastructure systems in Mexico and Germany,
and how the various elements of QI contribute
to achieving high-quality, compliant products
and services. The study is particularly target-
ed at officials, policymakers and experts in both
countries who trade or wish to deepen eco-
nomic ties. We also invite experts from industry
associations and companies, research and ac-
ademia, and anyone else interested in reading
this publication.

A joint effort by Mexican and German
Ql stakeholders and institutions

The starting point for this study was the cycle of
workshops “A Systemic Approach to Quality In-
frastructure Mexico — Germany” held between
March and November 2021 and the study “Unit-
ed in Quality and Safety” " published by BMWK.
Information collected from interviews with repre-
sentatives of the Mexican Ql System enriched the
contents of this document.
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Executive summary

Why compare the Mexican

and German Ql systems?

As part of this endeavour, it is vital to under-
stand the similarities and differences between
the Ql systems of different countries. In the case
of Mexico and Germany, this is particularly im-
portant given their strong trade partnership: The
volume of trade between the two countries as-
cended to about 20 billion euros in 2022, while
around 2,000 firms with German capital are
based in Mexico. To strengthen this relationship
further, it is necessary to deepen the mutual un-
derstanding of the two national QI systems and
to collaborate on reducing remaining technical
barriers to trade. Moreover, this publication aims
to identify “inspiring practices” in Ql in each case,
opening up ways for mutual learning, new areas
of collaboration, and ensuring that each country
contributes towards the international harmoni-
sation of QI with its own strengths and expertise.

The Mexican Ql system

With the Quality Infrastructure Law (LIC) replac-
ing the Federal Law on Metrology and Standard-
isation in 2020, Mexico’s government has laid the
foundation for a fundamental realignment of the
Ql system. The new legal framework follows a
systemic approach to Ql, specifying the division
of labour and coordination between different
Q! institutions. The Ministry of Economy (Secre-
taria de Economia) is responsible for coordi-
nating and overseeing all QI activities, while the
National Commission for Quality Infrastructure,
consisting of the subdivisions concerned with Ql
in each ministry, sectoral regulation bodies and
business associations is responsible for annually
reviewing, analysing and approving the National
Quality Infrastructure Programme that contains
all standardisation initiatives.

The German QI system

As Germany is a member state of the Europe-
an Union and part of the European Single Market,
the legal framework and the institutions dealing

with Ql are determined not only at the national
level but are in line with EU level and international
agreements, for example as part of the techni-
cal harmonisation of the European Single Mar-
ket. Within Germany, the BMWK is the competent
and supervisory authority for various German Ql
bodies, including the national metrology institute
(PTB) and the German Institute for Standardisa-
tion (DIN). At the same time, the sixteen Feder-
al States are responsible for market surveillance
activities in their respective territories, with the
BMWK assuming a coordinating and moderating
function in the system.

Case study

offering practical guidance

To facilitate the understanding of the practical
functioning of Ql in both countries, at the end of
each chapter the relevant element of the Ql sys-
tem is explained with reference to the example
of a refrigerator. In these sections, the impor-
tance of different QI elements for guaranteeing
the safety and fitness-for-purpose of the refrig-
erator is highlighted, as well as the standards
and regulations that apply in both countries.

Similarities and differences between
the Mexican and German Ql systems
Following the signing of the North American Free
Trade Agreement (NAFTA) in 1994, Mexico bol-
stered its institutional framework for Ql to facil-
itate its trade relations with treaty partners. The
impact of this trade partnership contrasts with
Germany's frame of reference and institutional
setup. In both Germany and Mexico, the devel-
opment of QI systems has spanned many years,
even though the term "Ql” itself is relatively re-
cent. Notably, Mexico took the pioneering step of
implementing comprehensive legislation cover-
ing all Ql institutions.

Although both countries are federal states,
Germany’s market surveillonce competencies
are decentralised, whereas in Mexico, several
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federal ministries are both responsible of issu-
ing technical regulations and performing mar-
ket surveillance activities with respect to their
regulations. Moreover, a characteristic of the
German standardisation system is its self-
administration by industry chambers. In con-
trast, in Mexico the Ministry of Ecoomy with the
General Bureau of Technical Regulations and
Standards (Direccién General de Normas - DGN)
has an important role coordinating the Nation-
al Standardisation Bodies, which oversee the
development and modification of standards.
Regardless of their particularities, both Ql sys-
tems are integrated into the international
system of mutual recognition.

Inspiring Practices

The comparison between the evolution of dif-
ferent QI elements in Mexico and Germany al-
lows for the identification of a set of “inspiring
practices” in each case. Mexico stands out in the
successful efforts to integrate Sustainable De-
velopment Goal (SDG) 5, gender equality, in Ql
institutions through the activities of the Associ-
ation of Women in the System of Quality Infra-
structure (MUSICA). Also, its systemic approach
to Ql based on the Quality Infrastructure Law
promotes coherence and transparency in the
Ql system and facilitates coordination between
different actors.

On the other hand, the German decentralised
market surveillonce system allows for an effi-
cient surveillance of products circulating in the
respective territories based on state-specific
targeting. Furthermore, the separation between
essential product requirements and voluntary
technical standards as part of the EU New Leg-
islative Framework allows for the development
of fast responses to technological changes,
reduces the burden on public authorities, and
stimulates innovation.

Perspectives for the Ql systems

Ql systems in both countries are continuously
evolving and adapting to new conditions and
challenges. Key challenges include digitalisa-
tion and the transformation towards sustainable
and climate-neutral economies as part of the
Paris Agreement. In terms of digitalisation, these

challenges include digitalising Ql itself, as envi-
sioned by the Mexican integral electronic plat-
form PLATIICA, and supporting businesses in their
respective digitalisation strategies with metrolo-
gy, standards and conformity assessment (CA)
services. German experts are actively working
on making Ql fit for the digital age. One initia-
tive is the “Ql Digital” consortium, jointly founded
by BAM, DAKKS, DIN, DKE and PTB and supported
by BMWK. Its goal is to develop a vision of QI for
the digital age.

One important field of climate action is the tran-
sition from a linear to a circular economy. In this
field, the Mexican Ql institutions are participat-
ing in a regional project of GIZ with the Organi-
zation of American States (OAS) of the Quality
Infrastructure Council of the Americas (QICA) on
quality infrastructure for the circular economy
(QI4CE), aiming to identify companies’ QI needs
in the developing circular economy.

The close collaboration between Mexico
and Germany on QI and their importance as
major trade partners in the automotive in-
dustry, mechanical engineering, chemi-
cals, and other industries open up unique
opportunities for collaboration in the face of
these new challenges.
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Ql serves a modern and internation-
alised economy whilst protecting
people, health and the environment.

Ql services work behind the scenes to enable
consumers to trust that the products they buy
are safe and sound. The interaction of metrology,
standardisation, CA and market surveillance en-
sure that economic transactions between com-
panies run smoothly. This applies to the national
market as well as to international trade. In an in-
creasingly complex globalised world, the role of
Ql as a broker of trust is becoming increasing-
ly important. Furthermore, QI has an impact be-
yond trade, contributing to protecting the climate
and the environment as well as the health and
well-being of the population.

International trade and consumer
protection requires Ql.

Mexico and Germany are both strongly indus-
trialised and trading nations. Both countries are
founding members of the World Trade Organi-
zation (WTO) and benefit from open and rules-
based world trade.

Germany is a member of the European Union (EU)
and part of the European Single Market which
consists of 450 million people, while Mexico forms
part of the North American Free Trade Agreement
(USMCA) comprising 600 million people. Both the
EU and the North American Free Trade Area are
among the world’'s major trading blocs, maintain-
ing intensive trade relations and agreements with
each other.

Due to the great importance of trade for the na-
tional economy, both countries invest in their Ql.
Their services enable national companies to meet
target market safety and quality requirements. Q
helps held companies to save costs and innovate
with products, processes, and forms of organi-
sation. The availability of Ql services also attracts

2Mexico, just like most of the world's economies, is a member of the
Metre Convention. The Committee International of Weights and
Measures, CIPM, is committed within the Metre Convention to ensure
the uniformity of measurements in the world. The CIPM postulated a
Mutual Recognition Arrangement, CIPM MRA, in year 2000, where the
National Institutes of Metrology are committed themselves to look
after the comparability of weights and measures and anchors the
system scientifically. In Mexico, the Centro Nacional de Metrologia,
CENAM, has been appointed as the National Metrology Institute at
the CIPM MRA.

foreign direct investment. Moreover, quality infra-
structure helps to protect consumers at the do-
mestic level.

Systemic understanding of QI

The concept of a quality system has its origins
in management. A quality management system
(QMS) is a formalised system that documents
processes, procedures, and responsibilities for
achieving quality policies and objectives. A QMS
helps coordinate and control an organisation’s
activities to meet customer and regulatory re-
quirements and continuously improve its effec-
tiveness and efficiency.

The concept of Ql transfers ideas of the quality
management system to a national economy.
The system consists of four central components:
Standards define the quality criteria and are
based on best practices; CA verifies that prod-
ucts and services meet requirements; accred-
itation confirms the technical competence and
independence of conformity assessment bodies
(CABs), and finally metrology, which ensures the
comparability of weights and measures and an-
chors the system scientifically2

These components interact regularly and are in-
terdependent. For example, a company uses a
certificate to prove that their product or service
meets the quality and safety requirements. The
body issuing this certificate may require a test.
The laboratory that performs the test must cal-
ibrate its measuring instruments and prove its
technical competence through accreditation.
All QI service providers, in turn, refer to standards
and regulations. Together, these players in differ-
ent fields are part of a unified whole, the national
quality infrastructure system.

Ql articulates itself as a national system. In differ-
ent countries, Ql institutions emerged at different
times, often in response to concrete challenges
posed by the national economy. In this respect,
QI must continuously adapt and develop. At the
same time, the culture of the country and its Qual-
ity and safety without borders: The importance of
international cooperation trading partners also
shapes the national Ql. For example, Mexico's Ql
developed in the context of the North American
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economic areq, but also took inspiration from its
European trading partners (especially Germany).
Ql in Mexico and Germany refers to a common
international reference framework. This includes
the agreements in the Technical Barriers to Trade
(TBT) Agreement of the World Trade Organization
(WTO), as well as the agreements of mutual rec-
ognition of Ql services in the field of accreditation.
This guarantees that the test for a product in one
country is also recognised in the other country.
This principle prevents double testing and reduc-
es transaction costs for companies.

Quality and safety without borders:

The importance of international
cooperation

Although the systems in each country have their
specific characteristics, Ql is now globally in-
tegrated and supports international trade. It is
based on internationally harmonised standards
developed by economic actors in many countries
in international standards organisations such as
the International Organization for Standardization
(1SO), International Electrotechnical Commission
(IEC) and International Telecommunication Union
(ITv).

CABs assess the complionce with these stan-
dards. Their competence is guaranteed by ac-
creditation bodies that mutually recognise each
other’s services via international agreements and
enables a product that has been tested once to
be accepted everywhere. The international me-
trology system guarantees that all measure-
ments can be traced back to an international
system of units of measurement (SI), and are thus
comparable.

However, the concept of Ql itself is relatively new
in both countries. It describes the system for me-
trology, standardisation, testing and quality man-
agement that arose as a result of international
development cooperation. At the beginning of the
2000s, the international cooperation of the Ger-
man National Metrology Institute (PTB) and the
United Nations Industrial Development Organi-
zation (UNIDO) were the first to coin the term Ql.
Mexico, in turn, is a pioneer in using the term Ql to
refer to the system-wide national Quality Infra-
structure Law (LIC).

Germany'’s Global Project

Quality Infrastructure (GPQI)

Germany has been collaborating with other
countries for many years to promote the glob-
al standardisation of Ql. In 2017, the BMWK cre-
ated the Global Project Quality Infrastructure
(GPQI) to strengthen this undertaking. The GPQI
works with major trading partners like Brazil, Chi-
na, Mexico, India, and Indonesia, and involves
stakeholders from public and private sectors,
standardisation and accreditation bodies, me-
trology institutes, and technical and scientific
institutions. This project aims to reduce trade ob-
stacles caused by technical differences and en-
hance product safety and consumer protection.

Overview of this publication

This publication aims to provide an easy-to-un-
derstand overview of Ql in Mexico and Germany.
The following two chapters describe Q|, its legal
basis, and its components, such as standardiso-
tion and technical regulations CA, accreditation,
metrology and market surveillance in each of the
two countries. This is followed by a chapter high-
lighting the similarities and explaining the differ-
ences. New trends, such as the contributions of Ql
to digitalisation and sustainable development, are
also addressed.

As an illustrative example, a refrigerator is used to
explain to the readers the practical importance of
Ql services in Mexico and Germany. The publica-
tion concludes with a series of literature referenc-
es for those who wish to study Ql in both countries
in more detail.
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The refrigerator: Product case toillustrate Ql application

A refrigerator is a commercial and domes-
tic appliance consisting of a thermally in-
sulated compartment and a heat pump
(mechanical, electronic or chemical) that
transfers heat from the interior to the exter-
nal environment so that the interior is cooled
to a temperature below room temperature.
Refrigerators enhance the hygienic storage
of perishables, directly impacting human
health through the preservation of nutrients
and the reduction in iliness (Croig, Goodwin,
Grennes, 2004)3.

Access to cooling technology also has a
positive effect on household finances, as it
reduces food waste and enables a more
effective allocation of funds designated for
food expenses (Rolfsman, Tiljander, 2020).
With the development of refrigeration tech-
nology and mass production, the cost of
refrigerators fell continuously. Today, every
household in Germany has a refrigerator.® In
Mexico, 88% of households has one.®

In addition to purchasing a refrigerator, en-
ergy costs are an important selection fac-
tor. In this respect, special emphasis is now
placed on energy efficiency. Special labels
inform consumers about household ap-
pliance energy efficiency and other per-
formance criteria. This is part of consumer
protection and responds to the need for in-
formation. The electrical operation of refrig-
erators also poses risks to the safety of the
users. In this respect, safety standards must
be observed in refrigerators” manufacture,
maintenance, and operation. Correspond-
ing safety regulations and tests meet the

7 The Harmonised System assigns HS code 8418 to refrigerators and
freezers that are electrically or non-electrically operated.

18

need for safety. In this areq, the state also
assumes a protective function that allows it
to regulate markets accordingly. Even high-
ervalue needs can be satisfied by buying a
refrigerator. For example, the industry is pro-
ducing freezers that make fresh ice cubes at
the touch of a button or smart fridges that
send us a push message on our smart-
phone if we have left the door open. Re-
frigerator technology is responding to new
trends such as sustainability and digitalisa-
tion, and manufacturers are continuously
developing it further. Refrigerators are a fre-
quently traded commodity in both countries
and must meet many requirements in terms
of quality and safety.

In 2019, refrigerators’ accounted for a to-
tal trade of $47 billion, representing 0.26%
of total world trade. The leading exporting
nations of refrigerators were China ($11.1 bil-
lion), Mexico ($5.16 billion), Italy ($3.27 billion),
the United States ($2.6 billion) and Germany
($2.5 billion). The top importers of refriger-
ators were the United States ($9.05 billion),
Germany ($3.25 billion), France ($2.32 bil-
lion), the United Kingdom ($1.84 billion) and
Canada ($1.55 billion). Mexico exported $5.16
pbillion worth of refrigerators, making it the
second-largest exporter of refrigerators in
the world. In the same year, refrigerators
were Mexico's 14th most exported product.
Germany exported $2.5 billion of refrigera-
tors, making it the fifth-largest exporter of
refrigerators in the world. Currently, the re-
frigerators trade between Germany and
Mexico is relatively small, amounting to $3-4
million per year.
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2.1 Context and framework

Key points in this section:

» Mexico is an open economy with high
trade potential.

* The Quality Infrastructure Law renews
the entire system of standardisation,
technical regulation, CA, accredita-
tion, metrology, and market surveil-
lance.

» As of this document’s issuance date
in December 2023 the law has not yet
been implemented in an ordinance.
Therefore, Mexico’s QI system is
experiencing a transitional phase.

Open economy

Mexico has one of the most open economies in the
world. With ongoing industrialisation, favourable
demographics, rising domestic consumption and
proximity to the US market, Mexico's economy has
considerable potential.

WTO Membership and

Free Trade Agreements

The country has been a co-founder and mem-
ber of the World Trade Organization (WTO) since 1
January 1995 and was one of the first signatories
of the Agreement on Technical Barriers to Trade
(TBT). The country has played an active role in
implementing this international instrument and
seeks to eliminate unnecessary TBT by applying
uniform rules and procedures. Mexico participates
in exchanging information on mutual recognition
agreements (MRAs) on conformity services and
continues to cooperate on regulatory issues with
other WTO Members to facilitate trade.

Mexico has thirteen free trade agreements
(FTAs) with 50 countries, including the United
States-Mexico-Canada Agreement (USMCA), the
European Union, the European Free Trade Asso-
ciation (EFTA), Japan, Israel, several countries in
Latin America and the comprehensive and pro-
gressive Trans-Pacific Partnership agreement.
Mexico is also a member of the Pacific Alliance,
a trade bloc formed in 2011 by Mexico, Chile,
Colombia and Peru?®

United States-Mexico-Canada
Agreement

With the North American Free Trade Agreement
(NAFTA), which came into force on 1 January 1994,
Mexico became part of the common econom-
ic area with Canada and the United States of
America. This agreement enabled Mexican man-
ufacturers to position themselves as preferred
suppliers to northern trading partners. The reduc-
tion of tariffs and non-tariff barriers stimulated
exports and imports.

On 1 July 2020, USMCA entered into force, replac-
ing NAFTA. The new agreement deepens the eco-
nomic integration of the North American market.
Products originating in the zone can be traded
duty-free within the zone. Specific agreements
improve the mutual recognition of regulatory
requirements, especially in the pharmaceutical,
medical devices, and chemical industries. The
agreement also increases duty-free allowances
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for courier shipments in cross-border trade be-
tween trading partners.®

In addition to eliminating tariffs, the parties to
the agreement also agreed to remove TBT. USM-
CA stipulated that the contracting parties should
make CA procedures for product standards as
compatible as possible with the procedures of
the other parties. CABs of the other parties should,
as far as possible, recognise and accredit them
as equivalent to their domestic institutions.

OECD Membership

NAFTA accession enabled Mexico’'s membership
in the Organization for Economic Cooperation
and Development (OECD) only four months later.
Mexico became the 25th OECD member country
and the first Latin American country to belong to
the club of industrialised countries.

The OECD particularly supported Mexico in mod-
ernising its regulation process. The 2018 examina-
tion of the Technical Regulatory System confirmed
that Mexico had shown a strong commitment to
uphold high standards in its laws and technical
regulations (Normas Oficiales Mexicanas - NOMs).
Mexico’s efforts have focused on the early stages
of the “regulatory life cycle”, which mainly focuses
on the design of laws and regulations. However,
adequate enforcement is needed to achieve the
desired outcomes of technical regulations.”

The Mexican government aims to overcome these
shortcomings with the new Quality Infrastructure
Law and promote a “culture of compliance”.

EU-Mexico Global Agreement

In the early 1990s, the European Union began
strengthening political and economic coopera-
tion with Latin American countries. In 1997, after
lengthy negotiations, Mexico finally became the
first country in Latin America to sign an Economic
Partnership, Political Coordination and Coopera-
tion Agreement (Global Agreement) with the EU.
Like the USMCA, the EU-Mexico Global Agreement
also contains a chapter on TBT, which is substan-
tially based on the regulations of the TBT Agree-
ment of the WTO. The EU-Mexico Global Agreement
contains provisions to promote cooperation be-
tween standard developing organisations, CABs,

and accreditation bodies. The agreement pro-
vides for closer cooperation between the EU and
Mexico in this area.

The parties also agreed to promote regulatory
cooperation to align further technical regulations
and CA procedures with international standards
and recommendations. To this end, the TBT chap-
ter includes provisions to facilitate regulato-
ry cooperation between the EU and Mexico and
comprehensive transparency provisions.
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2.2 Mexico’s National
Quality Infrastructure System

Key points in this section:

Since 2020, Mexico has had a Quality
Infrastructure Law.

The Ministry of Economy, through

the National Commission of Quality
Infrastructure (Comisién Nacional de
Infraestructura de la Calidad) leads
and coordinates the National Quality
Infrastructure Programme (Programa
Nacional de Infraestructura de

la Calidad).

The Commission, the Programme
and the Platform are the key
instruments.

“See definition of QI by INetQ),

22

The LIC" 2, which came into force on 31 August
2020, describes the entire system of Mexican Ql.
Thus, the law underlines the systemic character
of Ql and goes beyond the description of individ-
ual components in the previous law, the Federal
Law on Metrology and Standardisation (Ley Fed-
eral sobre Metrologia y Normalizaciéon - LFMN)E,
With this legal innovation, Mexico adopts the in-
ternationally used term “quality infrastructure”
and thus implicitly refers to the global coopera-
tion framework ™

The LIC is divided into four books:

1. The national quality infrastructure system,
including its objectives, authorities, definitions,
legitimate public interest objectives, the bodies
in charge of technical regulations (NOM) and the
integration of conformity assessment.

2. The quality and innovation system, including
the rules and the organisations entitled to stan-
dardising activities.

3. The national metrology system, referring to the
competent and responsible authority for final sci-
entific, industrial and legal metrology.

4. Provisions, including the integrated quality in-
frastructure technology platform, incentives,
market surveillance, verification and surveillance,
sanctions and resources.

The law aims to foster competitiveness, new
technologies and economic development by im-
proving the quality of production of goods and
services, expanding production capacities, pro-
moting international trade, and continuously im-
proving value chains.

With the NOMs, the regulatory authority aims to
protect legitimate public interest objectives (e.g,
national security needs, prevention of fraudulent
practices, protection of human health or safe-
ty, protection of animal or plant life or health, or
the environment). Essentially, the law provides
for creating physical and digital Ql, establishing
coordination and cooperation mechanisms, and
improving people’s quality of life.
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The transitional provisions of the LICs stipulated
that the Mexican government should have issued
a regulation implementing the law within twelve
months of it entering into force. At the time of writ-
ing, the implementing ordinance (“reglamento”)
is still pending. Hence, until further notice, the or-
dinance of the LFMN continues to apply.

Figure 1 provides an overview of Mexico's National
Quality Infrastructure System, and the explanation
can be found below:

Use it in the digitalisa-
tion of the processes

National System of Quality Infrastructure

National Commission for Quality Infrastructure

Direct and
coordinate
Review,
analyse and
approve

Submit proposals

National Programme for Quality Infrastructure

Itis published in

Integral Technological Platform of Quality Infrastructure

Figure 1: The new National Quality Infrastructure System.
Own representation.

The Mexican Ministry of Economy (Secretaria de
Economia) is the responsible authority of the en-
tire QI system. It chairs the National Quality In-
frastructure Commission (Comisién Nacional
de Infraestructura de la Calidad - CNIC or Com-
mission for short). The Commission includes rep-
resentatives of ministries, technical regulation
authorities, metrology, standardisation and ac-
creditation bodies, chambers, industry and trade
associations, public and private academic in-
stitutions, experts and scientists.® Subject to the
specific provisions of the pending ordinance, the
Commission formulates the policy guidelines and
coordinates the national Ql institutions.'®

The Commission drafts and adopts the National
Quality Infrastructure Programme (Programa Na-
cional de Infraestructura de la Calidad - PNIC).
The programme is an instrument for planning,
implementing, coordinating, and reporting on

15 Article 16 of LIC. (All articles mentioned below refer to the LIC, unless
another source of rights is explicitly mentioned.)

S Article 2.

7 Article 29.

8 Article 131 to 135.

technical regulations, standardisation and me-
trology activities at national level. It shall be pre-
pared annually and shall be consistent with the
National Development Plan and with the sectorall
programmes of the regulatory authorities.”

The Integral Technology Platform for Quality Infra-
structure (Plataforma Tecnologica Integral para
la Infraestructura de la Calidad - PLATIICA) is an-
other central instrument of the QI system.”® PLATII-
CA aims to make the management of Mexico’s Ql
more efficient, facilitate compliance by individu-
als and reduce transaction costs. It replaces the
previous Integrated Standards and Conformity
Assessment System (Sistema Integral de Normas
y Evaluacion de la Conformidad, SINEC)

According to some stakeholders, PLATICA should
support NOMs, standards, national measurement
standards, certified reference materials, and the
capabilities of measurement and calibration of
CENAM and the Designated Metrology Institutes
in Mexico. PLATIICA could be used for verification,
monitoring and market surveillance.
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Figure 2: Quality infrastructure system for refrigerators in Mexico.

Ql for refrigerators in Mexico

In Mexico, the QI for refrigerators is well de-
veloped, especially to meet the high de-
mands of export markets. At the same time,
consumers in Mexico also benefit from the
high quality, safety, and energy efficien-
cy standards. The production of household
appliances is concentrated in the border
region with the United States. In 2019, 345
household appliance manufacturers were
in the state of Nuevo Leon alone, employing
413 771 people.®®

User

National Quality Infrastructure

Own representation.
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The Household appliance cluster (Claster
de Electrodomeésticos, CLELAC) is also based
in this federal state. Numerous accredited
CABs are active in testing, product certifica-
tion and calibration.

Figure 2 shows how the Mexican Quality In-
frastructure system works together to sup-
port the quality and safety of refrigerators.
The contributions of each entity are dis-
cussed below, at the end of each section.
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2.3 Components of the
Mexican Ql system

Businesses and consumers can use a range of
services provided by the national Ql. They usu-
ally obtain the services through CABs, which of-
fer laboratory tests, certification, inspection or
calibration of the measuring instruments. The
accreditation bodies evaluate the technical
competence of CABs, and the National Metrology
Institute or the Designated Institutes provide the
traceability of the measurement.

Approve and issue accreditation
(when it would be needed)

The National Standardisation Bodies ensure the
adoption of international standards in the de-
velopment of domestic standards. In due time,
the regulatory authorities may develop technical
regulations, known as Normas Oficiales Mexica-
nas (NOM), based on those domestic standards
which are harmonised with international stan-
dards. This procedure is a way of implementing in
Mexico the Technical Barriers to Trade Agreement
of the World Trade Organization (WTO).

Figure 3 shows the central blocks of the National
Quality Infrastructure System.

Regulatory Authorities

Accreditation Entities

(with its National Consultative
Committees and its Subcommittees

and Working Groups) Nipaeiing

National Standardisation Bodies

metrology

Prepare NOMs that are a
reference for conformity
assessment and legal

Prepare NMXs that are a
reference for conformity
assessment and legal

Issue accreditation

Conformity Assessment Bodies

Test Certification
laboratories bodies

Subjects eligible for standardisation

National Metrology Center (CENAM)

Calibrate the equipment
to ensure reliability of the
measurements made
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competition in international markets

Calibration

by laboratories Inspection

laboratories units

Participate in the development of NOMs and standards

Provide certified

Designated Metrology Laboratories Reference Materials

Provide tools for their economic development by raising the quality of goods and
services that facilitate the improvement of productive chains and facilitate

Figure 3: Systemic interaction of QI components.
Own representation.
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2.3.1 Technical Regulation and
Standardisation

Key points in this section:

e Businesses and consumers are the
users and beneficiaries of the QI
system.

+ NOMs are technical regulations and it
is mandatory to comply with them.

+ Technical Regulations help to protect
human safety and health, animal
and plant life and health, and the
environment.

» Several private organisations may be
responsible for standardisation.

» Foreign standardisation bodies can
develop standards in Mexico to be har-
monised with international standards.

+ Technical regulations and standards
will be published on the PLATIICA
platform.

Clarification of terminology

In Mexico, technical regulations are called Nor-
mas Oficiales Mexicanas (Mexican Technical
Regulation - NOM) and serve to promote the
quality of products and services for econom-
ic development and the protection of the legit-
imate objectives of public interest. On the other
hand, standards (esténdares - NMX) are made to
promote economic growth, potentiate innovation,
and increase competitiveness. It is good practice
in international trade that technical regulations
refer to harmonised standards. Since the enact-
ment of the Quality Infrastructure Law in July 2020,

2 Mexico thus deviates from the translation in other Spanish-
speaking countries, where the English term ,standard” is translated
as ,norma’, see Secretariat ISO/TC 176 STTG, ISO/TC 207/STTF, ISO/
CASCO STWG, Spanish Translation Groups, Document ISO/CASCO
STWG, N XX RX, Document ISO/TC 176 STTG, N XX RX, Document ISO/
TC 207 STTF, and N XX RX; version 04/10/2018.

2 Article 4.

= Article 12.

the term “standard” is in force aiming at replacing
the old term “Norma Mexicana”.®

Technical Regulation

NOMs are documents which are mandatory to
comply with and whose main purpose is to pro-
mote the protection of legitimate public interest.
The regulatory authorities (Autoridades Normal-
izadoras) issue NOMs.

These authorities are ministries and recognised
bodies of the federal public administration in
charge of technical regulations.?? NOMs are ap-
plied by the ministries and public institutions in
their respective areas of competence to prevent
possible damage to the objectives of the legiti-
mate public interest.

Legitimate public interest objectives include
health protection and promotion; protection of
the physical integrity, health, and life of workers
in the workplace; protection of organic produc-
tion, genetically modified organisms, agri-food,
aquaculture, fisheries, animal and plant health
and safety; food safety; education and culture;
tourism services; national security, environmen-
tal protection and climate change, use and ex-
ploitation of natural resources, healthy rural and
urban development, public works and services,
transport safety, protection of the right to infor-
mation, protection of appellations of origin, and
other public needs as defined by applicable law.?
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There are currently more than 700 NOMs for
different regulated sectors (Figure 4). They are still
governed by the LFMN and overseen by the Minis-
try of Economy through the DGN.

Figure 5 shows the actors involved in the elabo-
ration of NOMs, including public bodies, techni-
cal education institutions, and companies from
different sectors.

160 |
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100 |
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Figure 4: NOMs by Ministry or Federal Agency. Source: DGN, 2020

National bodies involved in
working groups contributing
to the formulation of NOMs

DGN

CONAMER

Sectoral Regulators

CENAM

EMA

Conformity Assessment
Bodies

PROFECO

Civil Society and business

Customs

Figure 5: Actors involved in the NOMs life cycle.

Metrology

However, the lack of uniform principles com-
bined with the breadth of topics covered con-
tributes to a fragmented and sometimes
confusing approach to using and implementing
NOMs (OECD 2020).

Conformity
Assessment
Prosedures

Please note that the source relies on the Federal Law on Metrology and Standardisation (LFMN), which became outdated in

2020 with the publication of the LIC. Source: OECD 2020
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The National Advisory Committees for Technical
Regulation (Comités Consultivos Nacionales de
Normalizacion) are collegial bodies belonging
to each ministry of the Mexican government, re-
sponsible for preparing NOM and promoting their
compliance.?? The Committees issue guidelines to
incorporate the results of the Regulatory Impact
Assessment (RIA) and other provisions in the Gen-
eral Law for the Improvement of Technical Regu-
lation (Ley General para la Mejora Regulatoria)?
into the regulatory process.?* All NOM shall be
published on the PLATIICA platform.?®

Standardisation

The LIC defines a standard as “a technical doc-
ument that provides for a common and repeat-
ed use of rules, specifications, attributes or test
methods applicable to a good, product, process
or service, as well as those rules related to termi-
nology, symbology, packaging, marking, labelling
and concordance."*

The DGN of the Ministry of Economy coordinates
and authorises the activities of National Stan-
dardisation Bodies (NSBS; Organismos Nacionales
de Normalizacién, ONN).27 NSBs are legal entities
whose main objective is elaborating and issuing
standards in the areas registered by the DGN.

NSBs shall allow the participation of all interested
sectors in the committees for elaborating stan-
dards, as well as of the regulatory authorities of
the federal public administration. The work of
NSBs is part of the system of quality and innova-
tion.?® According to the still valid directives of the
LFMN,?° the DGN publishes a list of NSBs, which in-
clude the following:*°

1. Mexican Society for Standardisation (Sociedad
Mexicana de Normalizacién, NORMEX).

2. Mexican Institute for Standardisation and

2 Article 25

% Article 36.

27 Article 80.

28 Own translation of the definition from Article 4..

29 In the USA, the private institution ANSI performs these functions..
30 Articles 73 to 94.

8! Article 72 of LFMS.

% Article 78.

34 Article 92.

Certification (Instituto Mexicano de Normalizacion
y Certificacion, now IMEEC)

3. Association for Standardisation and Certifica-
tion (Asociacion para la Normalizacion y Certifi-
cacién, ANCE)

4. National Institute for Textile Standardisation (In-
stituto Nacional de Normalizacion Textil, INNTEX)

5. National Organisation for Standardisation and
Certification in Construction (Organizacion Na-
cional de Normalizacion y Certificacion en la
Construccién, ONNCCE)

6. Electronic Standardisation and Certification
(Normallizacion y Certificacion Electronica, NYCE)

7. Council for the Promotion of the Quality of Milk
and Dairy Products (Consejo para el Fomento de
la Calidad de la Leche y los Productos Ldcteos,
COFOCALEC)

8. Centre for the Standardisation and Certifica-
tion of Products (Centro de Normalizacién y Cer-
tificacion de Productos, CNCP)

9. National Chamber of the Iron and Steel Industry
(Camara Nacional de la Industria del Hierro y del
Acero, CANACERO)

10. National Standardisation Body for Dairy Prod-
ucts (Organismo Nacional de Normalizacion de
Productos Lacteos, ONNPROLAC)

The LIC stipulates that chambers, academic and
research institutions, universities, associations,
and other legal entities are admitted as subjects
authorised to standardise in selected fields® For
this purpose, the interested party must apply
to the DGN with the following requirements: the
subject matter on which it wishes to standardise
and the economic sector in which it wishes to
standardise, as well as the industry or econom-
ic sector. Furthermore, the necessary legal, tech-
nical, administrative, and financial capacities
must be demonstrated to develop these stan-
dards. The applicant must also confirm that they
will use international standards and present their
methodology.*
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For along time, the DGN had approved only Mex-
ican standardisation bodies. However, in 2021, UL
Standards & Engagement became the first for-
eign NSB to receive approval to develop stan-
dards for Mexico.®

The LIC paves the way for other foreign standard-
isation bodies to be recognised and active as NSB
in Mexico. The Mexican government expects this
to lead to a stronger transfer of technology.
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Standards and technical regulations for refrigerators

Quality infrastructure services contribute to
ensuring essential requirements for con-
sumer safety and environmental protec-
tion and, secondly, to improve refrigeration
appliances’ performance and efficiency.

In Mexico, the National Standardisation Body
ANCE is responsible for developing Mexican
standards (NMX) in electrical engineering.
Within ANCE-CT 6], Safety in Household and
Similar Electrical Appliances is responsible
for the safety of refrigerators.

There are two Mexican standards that es-
tablish the safety requirements for the
refrigerator, and they are: NMX-J-521/1-24-
ANCE-2012 “Household and similar electrical
appliances-Safety-Part 1. General require-
ments”’, and NMX—J—521/2—24—ANCE—2014
“Household and similar electrical appliances
- Safety - Part 2-24: Particular requirements
for refrigerating appliances, ice cream mak-
ers and ice making machines”.

Because a large percentage of refrigera-
tors made in Mexico are for export, they also
comply with international standards such
as [EC 62552 Domestic Refrigerating Appli-
ances - Characteristics and test methods -
Part 1. General requirements, and others
based on [EC 60335. The standards relevant
to refrigerators can be purchased on the
ANCE website.*®

Technical regulations for
refrigerators

The Ministry of Economy is the Regula-
tory Authority that ensures that refrige-
rators and other household appliances
comply with safety and information re-
quirements through the following NOMs:

+  NOM-003-SCFI-2014 “Electrical Products
- Safety Specifications”.

+ NOM-024-SCFI-2013. Commercial infor-
mation for packaging, instructions, and
warranties for electronic, electrical and
household appliance products”.

+  NOM-008-SCFI-2002 “General System
of Measurement Units”.

Whereas, the Ministry of Energy has
issued NOMs for Energy Efficiency:

+  NOM-015-ENER-2012. Energy efficiency
of household refrigerators and freez-
ers. Limits, test methods and labelling.

+ NOM-022-ENER/SCFI-2014, Energy effi-
ciency and user safety requirements for
self-contained commercial refrigera-
tion appliances. Limits, test methods and
labelling.

In PLATIICA, you will be able to consult the
technical regulations that apply to the
product.

A valuable aspect for the consumer is the
interpretation of the labels accompanying
the refrigerators, as it indicates the compli-
ance of the refrigerator with the regulation.
The refrigerator label shows the NOM label
and the seal of the certified and approved
body that has issued the certificate of com-
pliance with the NOM. Figure 6 shows the
label used by ANCE, for example.

OM-inc

Figure 6: NOM-ANCE label
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2.3.2 Conformity assessment
and accreditation
Key points in this section:

+ CABs provide services directly to
companies.

* The LIC prescribes self-declaration
and third-party CA.

+ CABs can operate on both sides of
the Mexican-Us border.

« Mexican accreditation services are
recognised internationally.

» More than one accreditation body
operates in Mexico.

Self-declaration/ first party CA

Scope
Performed by

Supplier or seller

Reliability Low

Documentation

Independence No
Cost Low
Suitable for

Low-risk products

Limited to a specific product, service, or process

Minimal/ Supplier declaration of conformity (SDoC)

In Mexico, CA is understood as a technical pro-
cess demonstrating compliance with NOMs, and
national and international standards. CA is based
on the corresponding standards, particularly
those of the ISO CASCO 17000 series and its na-
tional equivalents.®

Types of conformity assessment

The LIC mentions two forms of CA: Self-declara-
tion and third-party conformity assessment.® The
Table 1 clarifies the differences between the two
forms:

Third-party CA

Can involve an entire
management system

Organisation independent
of the seller or buyer

High
Detailed
Yes
High

High-risk products

Table 1: Comparison of first and third-party conformity assessment.

Source: Own representation based on ISO/IEC 17000:2020

CAis part of Ql that directly contacts companies.
Its services include certification and inspection
bodies, testing laboratories, medical laboratories,
producers of reference materials and interlabo-
ratory comparison providers.

38 Article 46.

Self-declaration of suppliers should apply to
products that are low risk for safety, security and
the environment. Such an approach would re-
duce the burden of monitoring NOMs and allow
the authorities to concentrate on controlling the
high-risk products. This means taking a stronger
role in CA for the private sector.
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Conformity assessment for
competitiveness and innovation
Industry, trade and services benefit from CA on
a national and international level. At the national
level, companies use CA to improve the quality
of their products and services. CA also promotes
sustainability and fosters productivity and in-
novation. At the international level, conformi-
ty assessment facilitates access to demanding
markets and global value chains, as companies
can demonstrate that they meet international
requirements to compete globally.

Due to Mexico's integration into the North Ameri-
can Free Trade Area, Mexican industry must com-
ply with the private industry standards required
by the US market, such as the ASTM Internation-
al, UL, etc. USMCA allows national bodies to con-
tract foreign CABs. In the border areq, there are
currently already Mexican CABs accredited by US
entities for the calibration of equipment testing
force, pressure, and hardness. Through mutu-
al recognition between US and Mexican bodies,
CABs can operate on both sides of the border.

Accreditation

The conformity assessment bodies demonstrate
their technical competence and independence
through accreditation.

The Mexican system for accreditation was intro-
duced in 1992 with the LFMN and updated in the
LIC.3

The law allows private non-profit organisations
to act as accreditation bodies. To operate as an
accreditation body in Mexico, authorisation by the
DGN is required.* Following the model of the Unit-
ed States of America, in Mexico, several accred-
itation bodies (ABs) are authorised and active.
Currently, there are three privately run, non-profit
accreditation bodies:

« ema (Entidad Mexicana de Acreditacion)
- MAAC (Mexicana de Acreditacién AC)
«  SIAAC (SIIAC Sociedad Internacional

de Acreditaciéon A.C.)

39 Article 49 to 52.
40 Article 52

The ema started its operations in January 1999
with the approval of the then Ministry of Trade
and Industrial Development (SECOFI) and under
the then LFMN. It was founded as a non-profit
civic association and was the first privately run
accreditation body in Mexico and the only one in
the country for 21 years.

ema is a signatory to most of the Multilateral Rec-
ognition Arrangements (MLA) of the International
Accreditation Forum (IAF), the Mutual Recogni-
tion Agreements (MRA) of the International Labo-
ratory Cooperation (ILAC) and the Interamerican
Accreditation Cooperation (IAAC), and has a
good international reputation.
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Table 2 shows the number of CABs accredited by
the ema until 2021.

Scope Level 2 Level 2 MLA/MRA Accredited CABs*
Product Certification ISO/IEC 17065:2012 09/10/04 n9
Management System ISO/IEC 17021-1:2015 See footnote* 223
Certification

IAF MLA Person Certification ISO/IEC 17024:2012 N.A. 10
validation and ISO/IEC 17029:2019 N.A.

Verification

Greenhouse Gases ISO 14065:2013 26/10/18 18
Testing ISO/IEC 17025 17/1/05 2138
Medical Laboratories ISO 15189 17/1/05 182
Calibration ISO/IEC 17025 17/1/05 1069

ILAC MRA Inspection ISO/IEC 17020 24/10/12 3063
Proficiency Testing ISO/IEC 17043 21/10/19 27
Reference Material ISO 17034 23/06/21 7
Production
Biobanking Facilities ISO 20387:2018 N.A.

Table 2: Data on accredited CABs in Mexico by ema.

Source: Mesopqrtner/ GQll

MAAC was approved as an accreditation body on
6 May 2020 to provide accreditation services to
management systems certification bodies. On 8
October 202], it received approval from the DGN
to extend its scope to accreditation inspection
bodies, testing and calibration laboratories and
product certification bodies. In mMid-2022, MAAC
accredited 4 certification bodies for and 5 for
management systems, 6 testing and 3 calibra-
tion laboratories, and 24 inspection bodies. MAAC
is a full member of IAAC.

SIAAC was recognised on 14 October 2021 as an
accreditation body. Currently, SIAAC provides
accreditation services to certification bodies for

4 Collection date 18/08/20

“Food Safety ISO 22000:2018, 2005 (FSMS) 2110.15, QMS ISO 9001:2015
(QMS) 03.11.01 Environmental ISO 14001:2015 (EMS) 09.10.04, Information
Security ISO/IEC 27001:2013 (ISMS) 11.08.17 Energy ISO 50001:2018, 2011
(EnMS) 05.04.18, Medical Devices ISO 13485:2016 (MDMS) 05.04.18
and Occupational Health and Safety I1SO 45001:2018 (previously
OHSAS 18001) 20.05.20.

43 Article 44

management systems, products, processes and
services, and personnel. It can also accredit in-
spection bodies. By mid-2022, SI-AAC had ac-
credited its first product certification body. On
April1,2022, the IAAC General Assembly approved
the associate membership application of SIAAC.
The LIC foresees that a list of accreditation bod-
ies and CABs will be published on the PLATIICA
Platform.*?
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Conformity assessment for refrigerators

The manufacturers of household applianc- -
es in Mexico are strongly oriented towards
exports to the USA. Consequently, they use
third-party conformity assessment to cer-

tify and test the relevant Mexican technical
regulations and private standards. In Mexico,
there are the following CABs:

More than 20 accredited Testing Lab-
oratories that can perform safety tests
on refrigerators. These include, for ex-
ample, electrical shock hazards, me-
chanical hazards (e.g. fan blockages),
and fire hazards.

The information on the accredited CABs and
« About 20 Certification Bodies accred-  the scopes can be found on the website of
ited according to NOM-003-SCFI-2014  the accreditation bodies.*

“Electrical Products-Safety specifica-
tions”, which applies to refrigerators.

« 6 Certification Bodies accredited under
NOM-022-ENER-SCFI-2014 “Energy ef-
ficiency and user safety requirements
for self-contained commercial refriger-
ation appliances. Limits, test methods
and labelling”.

4“Seeema ,MAAC |, SIAAC
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2.3.3 Metrology

CAis part of Ql that directly contacts companies.
Its services include certification and inspection
bodies, testing laboratories, medical laboratories,
producers of reference materials and interlabo-
ratory comparison providers.

Metrology is an integral part of the National
System of Ql.

« The LIC gives some responsibilities to CENAM
in the area of Legal Metrology.

«  CENAM and DI guarantee traceability to the
International System.

«  CENAM has 72 national measurement stand-
ards and provides about a hundred Certified
Reference Materials.

« Key players in industrial metrology are the
calibration laboratories, which provide the
service directly to the industry and users.

The use of metrology has a direct impact on the
quality of products and services, the profitability
of industries, and confidence in business trans-
actions. For small and medium-sized enterprises,
poor and missing calibration of their measur-
ing instruments can lead to high rejection rates
and expensive returns from customers. Metro-
logical competences, on the other hand, help to
strengthen the innovative power of companies.

Metrology is an integral part of the National Sys-
tem of Ql. Metrology aims to ensure the uniformity
and reliability of measurements performed in the
country as well as their comparability with other
countries.*

The metrology system is divided into three parts:
« Scientific metrology

+ Legal metrology
« Industrial metrology

45 Article 95

The Metrology System

The Organization of American States (OAS) and
the free trade plans in the Americas have played
an essential role in developing the Mexican me-
trology system, which addresses measurement
issues in Mexico. When the North American Free
Trade Agreement (NAFTA) was signed, participat-
ing countries were required to have intellectual
property protection structures and effective stan-
dards and measurement systems. These require-
ments led the Mexican government to create the
National Metrology Centre (CENAM).

CENAM was officially inaugurated on 29 April 1994
under the framework of the Federal Law on Me-
trology and Standardisation of 1July 1992. With the
establishment of CENAM, Mexico filled a techno-
logical gap, as its trading partners, the USA and
Canadag, had long had their own NMis.

Today, CENAM is Mexico’s NMI with a strong tech-
nical reputation in the Americas.*® This institution
owns legal personality and assets. It is subordinate
to the Mexican Ministry of Economy. Its mission is
to carry out scientific research and technologi-
cal development in the field of metrology and its
applications to contribute to the welfare of socie-
ty and inclu sive economic development. CENAM
represents Mexico at the International Bureau for
Weights and Measures (BIPM).

Designated Institutes

Other institutions of the metrology system are
the Designated Institutes (DI) and the calibration
laboratories. DIs are public bodies and represent
Mexico for specific measurement areas at the In-
ternational Committee of Weights and Measures.
They are responsible for establishing selected na-
tional measurement standards and the provision
of metrological services.#” Current Designated In-
stitutes are the National Institute of Ecology and
Climate Change (Instituto Nacional de Ecologia y
Cambio Climatico, INECC) for ozone concen-
tration in ambient air and the National Institute
of Nuclear Research (Instituto Nacional de In-
vestigacion Nuclear, ININ) for ionising radiation.#s

Calibration laboratories
A National Calibration System was created within
the framework of the LFMN (Article 24). Its objective
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was to ensure the uniformity and reliability of
measurements carried out in the country, both in
commercial transactions and services, industri-
al processes, and related scientific research and
technological development work. The LIC does
not explicitly mention a National Calibration Sys-
tem. Nevertheless, the 1069 accredited calibration
laboratories accredited in 2021 by ema*, and the
accredited calibration laboratories accredited
through foreign bodies can be attributed to this
system.

CENAM and Designated Institutes guarantee
traceability to the International System. They also
calibrate the measurement standards of calibra-
tion laboratories that provide calibration services
to the industry and users in general. Sometimes
industry metrology laboratories also send their
standards directly to CENAM for calibration.

Scientific metrology

Scientific metrology, as indicated in the LIC®,
covers the establishment of national standards
of measurement and certification of reference
materials, the updating of the General System of
Measurement Units, scientific research and tech-
nological development in metrology, and par-
ticipation in the Mutual Recognition Agreement
of the International Committee of Weights and
Measures.

Together with the DI, CENAM is responsible for es-
tablishing and maintaining the National Stan-
dards of measurement and Certified Reference
Materials, as well as other functions indicated in
the LIC, such as updating the General System of
Units of Measurement; scientific research and
technological development in metrology, as well
as participating in the Mutual Recognition Ar-
rangement of the International Committee of
Weights and Measures.

Currently, CENAM has 72 national measurement
standards in electrical metrology, physical me-
trology, mechanical metrology, and materials

46 Article 104 — 112

4 Article N3 — 115

“°In 2022, MAAC started accrediting calibration laboratories and had
accredited four by the end of the year.

50 Article 95 - 103

metrology (chemistry), and provides about 100
Certified Reference Materials for optical proper-
ties, substance quantity and physico-chemical
properties. There are also 5 national measure-
ment standards from the National Institute of Nu-
clear Research and one from the National Centre
for Environmental Research and Training, both DI.

It should be noted that when sufficient certified
reference materials do not exist in Mexico, the
Ministry of Economy will authorise the use of ref-
erence materials produced by third parties as
indicated in LFMN, and having received the pri-
or opinion of CENAM or the Designated Metrology
Institutes. Regarding the updating of the Gener-
al System of Units of Measurement, CENAM, be-
ing an active member of the CIPM (Internationall
Committee of Weights and Measures), participat-
ed in the meetings for the recent revision of the
new definition of the kilogram, ampere, kelvin and
mole and also initiated actions to make the ap-
propriate changes to the General System of Units
of Measurement to these new definitions.

In terms of international participation, CENAM has
participated in multiple key comparisons pro-
moted by the CIPM and supplementary compar-
isons organised by the Inter-American Metrology
System (Sistema Interamericano de Metrologia,
SIM). The results of these comparisons allow the
Calibration and Measurement Capabilities (CMC)
to be accepted internationally.

In Mexico, the relationship between CENAM and
the Designated Institutes with Conformity Assess-
ment Bodies (CABs) is aimed at maintaining the
traceability of measurements. This is achieved
through the upkeep of measurement standards
against which the measurement equipment and
instruments used for testing, calibration, and gen-
eral measurements are calibrated.

This, in turn, enables laboratories, inspection bod-
ies, and companies to perform precise measure-
ments that can be compared with those of trade
partners in other countries. The accreditation of
calibration laboratories and peer evaluation with-
in the Interamerican Metrology System (SIM) play
a crucial role in ensuring the traceability of all
mMeasurements in Mexico.
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Legal metrology

As specified in the LIC®, CENAM has been tasked
with overseeing the collaboration with Regulatory
Authorities concerning metrology, with the objec-
tive of ensuring a legal oversight of measurement
instruments used in commercial transactions,
healthcare, environmental protection, and pulb-
lic safety. This responsibility encompasses activ-
ities related to the legal metrological control of
measuring instruments, ensuring the adherence
to NOMs and legal metrology regulations. To
facilitate this, the specific mandatory measuring
instruments are published in the Official Gazette
of the Federation (DOF).

CENAM is now responsible for creating the sci-
entific-technical basis for legal metrology and
coordinating the types and model approvals. It
participates in elaborating NOMs and Standards
that establish the metrological requirements for
mMeasuring instruments subject to legal control.
So far, Mexico is a correspondent member, not a
full member of the International Organization of
Legal Metrology (OIML) and is currently represent-
ed by the DGN. In line with the transfer of com-
petencies in the field of legal metrology, the DGN
plans to transfer the representation of Mexico at
the OIML to CENAM.52

Industrial metrology

Industrial metrology comprises the metrological
assurance practices that the industry considers in
its processes. Several factors are involved in me-
trological assurance, such as the methods and
procedures used to measure, the competence of
personnel, and the traceability of the measure-
ment results of their measuring equipment and
standards.

Traceability is a special term to express that the
result of a measurement has a known relation-
ship to the highest reference in the country, i.e,
to the values of the corresponding national stan-
dards, since they are experimental realisations of
the definitions of the International System of Units
(Systéme international d'unités, Sl). In colloquial

' Article 116 — 127
52 According to information from the interview with the Director
General of CENAM.

terms, traceability is a property of a measure-
ment result that makes it possible to trace it back
to the Sl and ensure that the results of a measure-
ment are close to the value of the corresponding
national standard within the corresponding mea-
surement uncertainty.

Industrial metrology has been the element upon
which CENAM has been built, as industry naturally
demands services to meet its needs. A high per-
centage of CENAM's income comes from services
provided to the industry.

Figure 7 shows the unbroken chain of metrologi-
cal measurements: from measurements in indus-
try and commerce, using accredited calibration
services, to national standards and their relation
to the SI.53

The industry is responsible for ensuring the trace-
ability of the measurements they make to con-
tribute to the reliability and uniformity of the
measurements, coordinating when necessary
with the CENAM, the DI, the CABs, and the Regula-
tory Authorities.

Productive industries may also participate in the
development of metrology-related standards. In
response to the industry demand, CENAM and DI
then provide calibration services for measuring
equipment, certified reference materials (CRM),
model or prototype approval services, reports,
and authorise measurement traceability to mea-
suring standards abroad.

The calibration laboratories are key players in
industrial metrology, which provide the service
directly to the industry and users. Calibration lab-
oratories are accredited in the areas of acoustics,
vibration and ultrasound; specific analysers; den-
sity, dimensional, hardness, electrical, medical
equipment, flow, force, humidity, impact, magne-
tism, mass, special measurements, optics, torque,
pressure, ionising radiation, temperature, time
and frequency, viscosity and volume.
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Metrology for refrigerators

In Mexico, CENAM and the Designated Metrol-
ogy Standards maintain active and interna-
tionally recognised activities in the CIPM-MRA
aimed at ensuring the comparability of
measurements carried out in the country
against those performed in other countries.
In the case of the measurements involved in
the manufacture of refrigerators, CENAM has
internationally recognised calibration and
measurement capabilities for electricity, di-
mension, pressure, force, mass, temperature,
and humidity. The NMI maintains national
standards for the following quantities, mea-
sured in the manufacture and testing of
refrigerators:

Calibration
laboratory
standards

Internal
standards of the
industry or users

Industry measurement
equipment and users

« Electrical quantities
« Dimensions

+  Temperature

«  Humidity

The corresponding CMC calibration mea-
surement capabilities are recognised
through the CIPM.

Mexico has accredited calibration laborato-
ries that perform instrument calibrations on
these requested measures. These laborato-
ries are in different parts of the country and
are particularly concentrated in the border
region with the United States of America.

Figure 7: The pyramid of measuring traceability to measuring standards abroad.
Own representation.
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2.3.4 Market surveillance

Key points in this section:

 Market surveillance is used to ensure
compliance with the NOM.

* More than twelve public bodies are re-
sponsible for market surveillance.

* Mexico plans to introduce a risk-based
market surveillance programme.

Market surveillance is used by competent au-
thorities to ensure compliance with the Technical
Regulations (NOM).54 The government authority
in charge of a specific NOM is also responsible
for its supervision, including developing a mar-
ket surveillance programme. The LIC sets out the
requirements for inspection visits, and regulate
NOM market surveillance activities.

According to the allocation of the protection
competencies to different ministries and public
institutions, the competencies for market surveil-
lance are also distributed. A study by the OECD
identified 708 valid NOMs in 2018 (OECD 2020), for
which more than a dozen different institutions are
responsible.

The Federal Consumer Protection Agency
(Procuraduria Federal del Consumidor PROFECO)
market surveillance activities mainly respond to
consumer protection. PROFECO is also responsi-
ble for monitoring legal metrology and proac-
tively monitors compliance with the NOM for fuels,
scales and weights. So far, PROFECO does not fol-
low a risk-based approach to market surveillance.
Mexican companies successfully meet the re-
quirements in export markets (automobiles,
household appliances and textiles). In contrast,

54 A detailed description and analysis of market surveillance in Mexico
can be found in Chapter 3 of the OECD study ,Implementing
Technical Regulations in Mexico.

market surveillonce authorities often need help
to monitor the domestic market systematically.
PROFECO reports, for example, that around 20% of
the products marketed in Mexico do not meet the
requirements of the Technical Regulations (NOM).
In some economic sectors, this applies to 50% of
the products.

The overall goal of the LIC is to enforce a culture
of compliance. This requires, for example, a reor-
ganisation and better coordination of responsi-
bilities for market surveillance. At the same time,
a risk-based approach to market surveillance is
being planned, through which inspection activi-
ties can focus on critical areas for safety, health
and the environment.

39 Systemic Approaches to Quality Infrastructure — A comparative study between Germany and Mexico


https://www.oecd-ilibrary.org/sites/4e919492-en/1/3/5/index.html?itemId=/content/publication/4e919492-en&_csp_=f812d0d284dc08a2f410d7cf3c68760d&itemIGO=oecd&itemContentType=book

40

Market Surveillance for
refrigerators

Market surveillance of the refrigerator mar-
ket in Mexico is carried out by requirement
of the Ministry of Economy:

«  Periodically at the plants of the compa-
nies that manufacture them, and

« Randomly, a product offered in the
shops for sale can be taken for testing.

Additionally, PROFECO conducts quality
studies to provide consumers with infor-
mation on product performance, char-
acteristics, and functions. The study on
domestic refrigerators was published in the
March 2018 Consumer Magazine (Revista
del Consumidor). It considered 18 models
of 9 different brands of refrigerators taken
in a sampling period from December 2017
to January 2018 and with an analysis period
from 10 January to 22 March 2018.

A total of 240 tests were carried out con-
cerning the following Technical Regulations
and Standards:

+ NOM-024-SCFI-2013 “Commercial infor-
mation for packaging, instructions and
warranties for electronic, electrical and
household appliance products”.

«  NOM-015-ENER-2012 “Energy efficiency
of household appliances refrigerators
and freezers. Limits, test methods and
labelling”.

+  NOM-008-SCFI-2002 “General System
of Measurement Units”.

«  NMX-J-521/1-ANCE-2012 “Household and
similar electrical appliances - Safety -
Part I: General requirements”.

NMX-J-521/2-24-ANCE-2014 “House~
hold and similar electrical appliances
- Safety - Part 2-24: Particular require-
ments for refrigerating appliances, ice
cream

makers and ice makers”.

As a result, it was confirmed that all the an-
alysed refrigerators operate as specified by
the manufacturer and present the com-
plete information required by the national
regulations in force.
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3.1 Context and framework

Key points in this section:

+ Germany is a federal and a European
Union member state.

+ Germany’s economy is the largest in
Europe.

e Social and environmental standards
need to be met in global supply chains.

Federal State and European Single
Market Integration

The Federal Republic of Germany (henceforth
Germany) is a federal state and a founding
member of the European Union. The trade and
market regulation competencies are distrib-
uted between the European, Federal and State
levels. The competencies for regulating the Eu-
ropean internal market and international trade
lie with the EU. The sixteen federal states are re-
sponsible for implementing market surveillance,
and the Federal Government assumes mainly
coordinating functions.

Germany is the largest economy

in the EU

Germany’s economy is the largest economy in
Europe and the fourth largest in the world.®® The
service sector domi nates the economic struc-
ture, although the industrial sector is also strong.
The automotive, commercial vehicle, electri-
cal engineering, mechanical engineering, and
chemical industries are the most competitive in-
dustrial sectors worldwide. In the service sector,
exports are dominated by the information tech-
nology and communications industries.

SMEs enterprises are the success factor of the
German economy. The “German Mittelstand”
has become an international trademark,®’” with

%5 A detailed description of the quality infrastructure in Germany can
be found in the GPQI study ,United in Quality and Safety”
%8 See ' and

a disproportionately large number of “hidden
champions” coming from Germany. They pro-
duce highly specialised and innovative products
and solutions in close contact with their glob-
al customers. Their recipes for success are top
quality, with a high degree of vertical integration
and concentration on their competencies.

European legal QI system framework

The legal framework and the institutions deal-
ing with Ql are decided upon not only at the
national level but also in line with EU level and
international agreements, e.g. as part of the
technical harmonisation of the European Sin-
gle Market or under the Agreement on TBT ad-
ministered by the WTO. Germany and the EU
have both been WTO members since 1995.%7

In the area of technical regulations, the frame-
work of the European internal market is authorito-
tive. The Ql system harmonised in the EU is firmly
linked to the success story of the European Single
Market. Citizens can rely on equally high product
standards in the EU. Manufacturers must only de-
clare their products’ conformity with the legal EU
product requirements once, not in each member
state. The so-called harmonised standards, com-
missioned and developed by the EU Commis sion
at the European Standardisation organisations
after approval by the EU Standardisation com-
mittee, do give the manufacturers the necessary
guidance.

If the manufacturer applies harmonised stan-
dards, there is a presumption of conformity, i.e,, it
is assumed that the product complies with the le-
gal requirements. If the manufacturer - depend-
ing on the product with the involvement of a third
party — issues such a declaration of conformity,
in each case visible using the familiar CE mark,
there is usually no need for state certification. This
accelerates the conformity assessment process,
establishes security, and increases competition.
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3.2 National quality
infrastructure in Germany®®

Key points in this section:

* BMWK s the system coordinator, and
Federal states are implementers.

* The legal framework and the institu-
tions dealing with Ql are decided in
line with EU-level and international
agreements.

* The European internal market
framework is authoritative for
technical regulations.

Long trajectory but new term

Although institutions such as the German Nation-
al Metrology Institute (Physikalisch-Technische
Bundesanstalt - PTB) and the German Institute
for Standardisation (Deutsches Institut far Nor-
mung - DIN) can look back on a history of over a
hundred years,®® the concept and understand-
ing of a national QI system are more recent.

The BMWK has been using the term “quality in-
frastructure” since around 2012 to describe the
systemic interaction of the independent institu-
tions for metrology (PTB), Standardisation (DIN
and DKE) and accreditation (DAKKS) that it super-
vises.®! With this, Germany adopted a term that
became increasingly established internationally.

%9 A detailed description of the German QI system can be found in
the GPQI publication ,United in Quality and Safety”,

% PTB's predecessor, the Imperial Physical-Technical Institute (Phy-
sikalisch-Technische Reichsanstalt - PTR) was founded in Berlin in
1887 based on the initiatives and ideas of Werner von Siemens and
Hermann von Helmholtz. DIN continues the work of the Standards
Committee of German Industry (Normenausschuss der deutschen
Wirtschaf - NADI), founded in 1917. On the other hand, the German
Accreditation Body (Deutsche Akkreditierungsstelle GmbH - DAKKS)
was only formed in 2010 as a uniform body of the Federal Go-
vernment, the Lé&nder and the Federation of German Industries
(Bundesverband der Deutschen Industrie, BDI) following Article 4 (1)
of EC Regulation No. 765/2008.

' A description of quality infrastructure and its national and inter-
national significance can be found, for example, in the article
written by Dr Florian Thiel and Maria Loy (Department Accreditation,
Metrology, Technical Supervision PTB and BAM) in the BMWi Monthly
Report 12-2012.

BMWK is system coordinator and
Federal states implement

The BMWK is the competent authority and simul-
taneously the supervisory authority for various
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Figure 8: Functions and components of the German QI-System.
Source: BMWK®

German QI bodies. At the same time, the Fed-
eral States have their competencies in regula-
tion and market surveillance. The BMWK assumes
a coordinating and moderating function in the
system.

In the QI system, private and state actors joint-
ly develop standards and processes for product
safety. The state sets the legal framework and
monitors compliance with the rules. The design
of the details and its implementation are in the
hands of the respective experts from private and
state institutions. The interplay of public and pri-
vate actors creates reliability and offers sufficient
flexibility for innovation and the complexity of
economic processes. The BMWK is responsible for
German QI policy across all disciplines. Sectoral
ministries are also responsible for Ql in individual
sectors.

Key Ql system actors

Ql key actors are the DIN, the German Commis-
sion for Electrical, Electronic & Information Tech-
nologies in DIN and VDE (Deutsche Kommission
Elektrotechnik Elektronik Informationstechnik in
DIN und VDE - DKE), the DAkkS and the market sur-
veillance authorities at the federal and state lev-
els. In addition, the Federal Institute for Materials

43 Systemic Approaches to Quality Infrastructure — A comparative study between Germany and Mexico


https://www.bmwk.de/Redaktion/EN/Publikationen/united-in-quality-and-safety.pdf?__blob=publicationFile&v=6
https://www.bmwi.de/Dateien/BMWi/PDF/Monatsbericht/Auszuege/12-2012-I-3%2Cproperty%3Dpdf%2Cbereich%3Dbmwi2012%2Csprache%3Dde%2Crwb%3Dtrue.pdf

Research and Testing (Bundesanstalt fur Mate-
rialforschung und -prufung - BAM), the Federal
Network Agency (Bundesnetzagentur - BNetzA)
and the PTB are part of the BMWK. Many experts
from companies and associations and other
interested parties are involved in the Standardi-
sation committees of DIN and DKE and dialogues
at European and international levels.

German Ql's legal framework

Germany has no overarching Ql law. The Ger-
man Ql's legal framework comprises its laws,
regulations, and agreements that regulate the
functioning of the central system components
of standardisation, metrology, and accreditation.
In the field of metrology, the Metrology and Verifi-
cation Act (Mess- und Eichgesetz - Mess-EG) ap-
plies, which defines the requirements to be met
by measuring instruments to comply with state
of the art technology to ensure correct measure-
ment results and measurements. The Accredi-
tation Body Act (Akkreditierungsstellengesetz,
AkkStelleG) brings the corresponding EU regula-
tion - that there may only be one accreditation
body per member state - into national law.

Due to the voluntary nature of standardisation,
there is no standardisation law, but a binding
contract (“Bund-DIN-Vertrag”) in which DIN and
DKE commit to taking the public interest into ac-
count in their standardisation work to ensure that
these can be used as descriptions of technical
requirements in legislation and legal transac-
tions, and to guarantee fair procedural guide-
lines to enable the participation of SMEs.®*

Ql for refrigerators in Germany

The German home appliance market is a
mature and dynamic market. The market
typically depends on replacement sales
due to either damage to the existing prod-
uct or consumer interest in switching to a
new product format.

Germans’ environmental awareness drive
the market for the sale of environmen-
tally friendly appliances. Consumers pay
particular attention to user-friendliness,
environmental friendliness, lower energy
consumption and reasonable costs when
selecting products.®®
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Figure 9 shows how the German quality infra-
structure system supports refrigerator quality

and safety.
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3.3 Components of German
Quality Infrastructure

3.3.1 Technical Regulation and
Standardisation

Key points in this section:

* Although voluntary, harmonised
European standards are tools that
support EU legislation.

» Standards can be used voluntarily
and are developed by stakeholders
(private sector).

» The German Standardisation organi-
sations, DIN and DKE, act according to
the Standards Agreement of 1975 on
behalf of the Federal Republic of Ger-
many, as hational standards bodies.

« DIN and DKE recognise the primacy
of international standards and are
active contributors to international
Standardisation.

/ A\ EU Harmonisation
Legislation

The system of product legislation

in the EU and Germany

In the area of technical regulations, the frame-
work of the European internal market is authori-
tative. The legal framework is based on the Treaty
on European Union (TEU) and the Treaty on the
Functioning of the European Union (TFEU). Subse-
quently, regulations, directives and decisions of
the European Union are binding for the European
member states. They must adapt their national
legislation to the European legal requirements.

If there is a conflict between legal acts that regu-
late the same matter, the higher legal act estab-
lishes the framework for the lower one; and the
more specific legal act takes precedence. This
means more specific sectoral legislation comes
before more general legislation, such as General
Product Safety Directive 2001/95/EC.

. National
! Legislation

» Implementation of

[ EUdirective
(e.g. Electromagnetic
Compatibility Directing

—— EU regulation
e.g. Medica Device
Regulation)

Figure 10: Relationship between EU harmonisation legislation

must be transposed

directly applicable
in Germany

EU legislation

Product

possible only in areas not
harmonised across the EU

=

National legislation =~ ——
(e.g. Cash Register Anti-
Tampering Ordinance)

Mutual recognition principle o
a product lawfully placed on

one Member State’s market can
be made available on another one

and national rules. Source: BMWK/ GPQI 2021, United in Quality and Safety
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From detailed technical requirements
to modern and effective governance

In 1985, the European Union introduced the New
Approach to technical harmonisation. The pre-
vious system of detailed technical specifica-
tions and regulations had become an obstacle
for companies to compete successfully in the
accelerating international technological com-
petition. In the current system, the regulating
institutions limit themselves to defining basic
requirements and leave it to the private sector
to develop the technical standards, which are
harmonised throughout Europe. Technical regu-
lation then refers in turn to the harmonised stan-
dards. When entering the market, companies are
obliged to prove the conformity of their products
and services themselves.

Strengthening the EU single market for
goods: the New Legislative Framework
In 2008 the EU refined its system further with
the introduction of the New Legislative Frame-
work (NLF). The NLF is a set of legal acts to com-
plement and strengthen the EU’'s approach to
product legislation of the single market. The NLF
continues the proven method that combines es-
sential requirements and harmonised standards
introduced through the New Approach. The NLF
strengthens the overall coherence and consis-
tency of EU legislation, the notification process,
accreditation, conformity assessment proce-
dures, and market surveillance.

Standardisation landscape in Germany
The German Standardisation Institution DIN is a
private institution based on the self-initiative and
self~administration of industry and organises
standardisation. Its legal form is a non-profit as-
sociation. Electrotechnical Standardisation takes
place at DKE, which is a division of VDE. VDE is one
of Europe’s oldest and largest technical-scientif-
ic associations, developing standards since the
end of the nineteenth century.

Through a contract with the BMWK, DIN - together
with DKE — is the official standardisation organi-
sation and represents Germany in the European
and international standardisation organisations.
The private-public partnership obliges DIN to

consider the public interest and to apply fair pro-
cedures. This means that all interested groups
participate in the standardisation committees on
an equal footing.

The government can participate as a stakehold-
er in the standards development process. Reg-
ulatory authorities in turn use DIN standards as
references for their technical regulations and in
tendering procedures.

Open and participatory
Standardisation process

The principles of standardisation work in Germa-
ny are laid down in a standard: DIN 820. All in-
terested parties can participate in the technical
committee to develop a draft standard. At DIN,
committee members are required to pay a fee to
cover DIN project management costs. Commit-
tee members can be informal members of DIN
or DKE/VDE. A draft standard is developed in con-
sensus with allmembers involved and published
for public comment. DIN publishes and reviews a
standard at least every five years.

Because of the increasing speed of technolog-
ical developments, DIN and DKE created spec-
ifications which can be developed faster than
standards: DIN SPEC and VDE SPEC (specifica-
tions). Different from standards developed, these
specifications only require the participation or
full consensus of some interested parties. With
a DIN SPEC, a specification can thus be created
relatively quickly to describe a technology that
has not yet been standardised. This can be in the
interest of a quick market introduction of such a
technology. DIN ensures that the DIN SPEC does
not collide with existing standards and publish-
es it internationally. The development of SPECs is
funded by BMWK.

Standardisation Panel

The German Standardisation Panel (DNP)
is an annual survey of companies about
standardisation.®®

In 2012, DIN and the Chair of Innovation Economics
at the Technical University of Berlin initiated the
project. In 2016, BMWK assumed the patronage of
the DNP.
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The DNP raises awareness of standardisation
and its benefits among the business communi-
ty. At the same time, it creates a comprehensive
database for all those responsible for standard-
isation policy and interested parties to analyse
current activities and future trends. Topics such
as electromobility or Industry 4.0 are eloquent ex-
amples of their cross-sector and cross-industry
demands.

The DNP is structured so that long-term obser-
vations are carried out, and current trends are
considered. To achieve this, the survey within the
framework of the German Standards Panel is

Standardisation processes
(Development of standards)

Process of developing

harmonised European standards

The European Commission uses harmonised Eu-
ropean standards to support EU harmonisation
legislation. Harmonised standards are devel-
oped based on a Standardisation request from
the European Commission. Even though their
reference is published in the Official Journal of
the EU (OJEU), the use of harmonised standards
is entirely voluntary. Manufacturers may use any
other technical approach to demonstrate com-
pliance with essential requirements in the leg-
islation. However, only by applying harmonised
standards cited in the OJEU, can manufacturers
benefit from the presumption of conformity.

Implementation
(Application of standards)

Participation in the
standardisation
processes

Compony —_—

A

\/

Figure 11: Model of the standardisation panel
Source: https://www.normungspanel.de/en/

divided into a “core questionnaire” and a “top
icoriented” questionnaire. Figure 11 shows the
heuristic structural model of the standardisation
panel survey.

5 The list of standards is available at

/ Influence on standards
\

No influence on

_mpoct gy

Company success

.

standards

T Retroactive effects T

Manufacturers can use harmonised standards
listed in the OJEU, which eases compliance re-
quirements. One consequence of thisis a reduc-
tion in documentation requirements. On the EU
website, it is possible to find an overview of stan-
dards by sector and by product, which can be
used for the presumption of conformity.®’
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Technical regulations for refrigerators in Germany

In Germany, the EU principle applies that
the manufacturer is responsible for com-
pliance with the technical regulations. An
overview of the different technical rules that
apply to a specific product is provided by
the EU helpdesk Access2Markets.®® Here, you
can search for the relevant information by
product name or HS code. Additionally, all
EU member countries have product contact
points, which businesses can contact for in-
formation on national technical rules and
administrative procedures.

Germany’s product contact points are:

« Federal Ministry of Labour and Social
Affairs (BMAS), Division Ill Labour Laws
and Occupational Safety and Health

- German Standardisation Institute (DIN)

For placing on the European Single Mar-
ket, the manufacturer of a refrigerator must
comply with the technical regulations from
the following EU directives in the areas of
safety, health and environmental protection:

Safety

+ Low voltage electrical equipment. Direc-
tive 2014/35/EU (LVD) mandates essential
requirements for low-voltage electri-
cal equipment (i.e. between 50 V and
1000 V for alternating current and be-
tween 75 V and 1500 V for direct current).

+ Thelow voltage directive also covers risks
from external influences, e.g. mechanical
or chemical. Germany transposed the
LVD into national legislation through the
Law on Product Safety (ProdSG) and its
Ordinance on Electrical Devices (ProdsvV).

« Electromagnetic compatibility. As with
any electric appliance, a fridge cre-
ates radiation that may interfere with

other electric equipment. It must there-
fore comply with the Electromagnetic
Compatibility (EMC) Directive 2014/30/EL,
which provides essential requirements.
In line with these requirements, the fridge
must be designed and manufactured so
that electromagnetic emissions do not
prevent other electrical equipment or
devices from being operated as intend-
ed. Furthermore, the fridge must have
a level of immunity to electromagnetic
disturbance, enabling it to perform as
intended without unacceptable deg-
radation in the presence of an electro-
magnetic field. Germany transposed
the EMC directive into national legisla-
tion through the Law on Electromagnet-
ic Compaitibility of Equipment (EMVG).

Health

« Restriction of hazardous substances. The
EU restricts the use of hazardous sub-
stances (RoHS) in electrical and elec-
tronic equipment — such as cadmium or
lead. This is stipulated in Directive 2011/65/
EU. There used to be a separate label in-
dicating RoHS compliance, but this is no
longer necessary due to the CE marking.
Germany transposed the RoHS direc-
tive into national legislation by pass-
ing the Material Ordinance for Electrical
and Electronic Equipment (ElektroStoffV).

«  Requirements for articles in contact with
food. The refrigerator must comply with
Regulation (EC) No 1935/2004, which
mandates that any material or article

+ intended to come into contact with
food must preclude substances that
can transfer to food in dangerous
quantities. Uniform implementation of
the regulation is supported through
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Regulation (EC) No 2023/2006, which
defines good manufacturing practic-
es for materials intended for food con-
tact. The label for compliant articles
must include the text ‘for food contact’
or the symbol depicting a glass and fork.

« Noise: The EC Machinery Directive
2006/42/EC obliges the manufacturer or
distributor of a machine to indicate the
noise emission emitted by the machine
in the operating instructions and sales
brochures.

Environment

« Ecological requirements: The European
Union's Eco-design Directive 2009/125/
EC sets mandatory ecological require-
ments for products running most of their
usage time in standby mode. Refriger-
ators in standby mode are allowed to
consume only 0.5 W of power, in case
of on-state power less than 50 W, even
only 0.3 W. Only if additional functions
like time or temperature are displayed,
standby power might be up to 1 W.

+ Recycling of electrical and electronic
equipment. Most electrical and electron-
ic appliances — including fridges — are
made of complex materials and con-
tain valuable resources that consumers
should not consider household waste.
The EU introduced Directive 2012/19/EU on
waste electrical and electronic equip-
ment (WEEE) to increase the recycling

of such appliances. Product users are
alerted through symbols shown on the
right. Germany transposed the WEEE di-
rective by adopting the Law on Electri-
cal and Electronic Equipment (ElektroG).

« Refrigerators and freezers with a fluori-
nated refrigerant GWP higher than 150
can no longer be placed on the market
in the EU. Regulation (EU) No. 517/2014 on
fluorinated greenhouse gases has been
in force since 1 January 2015. The regula-
tion aims to stop global warming through
targeted measures. For household re-
frigerators and freezers used in private
homes, a ban on the placing on the
market of appliances with a GWP (glob-
al warming potential) of more than 150.

« Eco-design Requirements for Refrigera-
tion Appliances Regulation (EU) 2019/2019
repeals and replaces Regulation (EC)
No 643/2009.

Standardisation for

refrigerators in Germany

DIN has adopted the most important inter-
national standards for refrigerators. Thus,
a modified version of the test standard [EC
62552:2007 is called DIN EN 62552:2013-10 in
Germany. This standard is also a harmon-
ised European standard (EN), which is also
used by regulatory authorities. Information
on German standards can be found on the
website of Publisher Beuth, which belongs
to DIN®®.
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3.3.2 Conformity assessment and
accreditation

Key points in this section:

e The EU is committed to the inter-
national recognition of conformity
assessment results based on
international accreditation.

» There is one government-authorised
national accreditation body per EU
Member State; these bodies are not
allowed to compete or seek profit.

» EUdelegates the responsibility
for CA to the manufacturers.

+ The CE mark indicates that the
manufacturer has completed a
conformity assessment procedure.

+ Germany is a large market for
voluntary conformity assessment.

The private sector is responsible for
conformity assessment

Following the New Approach, the European Un-
ion delegates the responsibility for CA to the
manufacturers. CA generally takes place before
a product is marketed. The system of govern-
ment-authorised accreditation and notification
of CABs by public authorities has proven to be ef-
fective in guaranteeing high-quality and trusted
services by the private sector — even for high-risk
areas such as chemical or medical equipment.

CE marking

Companies must provide a CE label if they want
to sell their products on the European market.
The acronym means “European Conformity” (in
French Conformité Européenne) and proves that
the product meets the requirements of the Eu-
ropean Technical Regulation. It is also known
as a “passport” to the European single market

and applies to companies from the EU and third
countries.

Figure 12: CE Mark
Source: European Commission.

CA for products regulated by EU
harmonisation legislation

In some sectors, government bodies carry out CA
themselves: the PTB, for example, carries out CA in
the field of legal metrology (e. g, type examina-
tion of energy measuring instruments), and the
BAM carries out CA in the field of technical safe-
ty, including containers for dangerous goods or
explosive substances. Public bodies commonly
carry out CA services in critical or legally defined
sectors (e. g, homeland security or crime scene
investigation), or in areas where public authorities
have specific expertise because research and
development are publicly funded (as in the case
of BAM and PTB). Some assessments are not suf-
ficiently economical to be offered by the private
sector if investment in testing infrastructure is too
great concerning the expected volume of tests.

In addition to the legally required CA for products,
companies use voluntary quality marks. They use
these to highlight special properties of the prod-
ucts or their manufacture to build up a compet-
itive advantage. Examples are quality marks for
products “Made in Germany” or for test proce-
dures and specifications, e.g. for furniture, cur-
tains or the Blue Angel (Blauer Engel) eco-label.
Companies in a particular sector often join quality
associations for this purpose.

Since 1925, a non-profit organisation, German
Institute for Quality Assurance and Labelling
(Deutsches Institut fur Gutesicherung und Ken-
nzeichnung e. V. - RAL), monitors the quality of
the quality marks and awards the corresponding
labels.”
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Voluntary CA is of considerable significance to
companies even if not mandated by law. In some
cases, it could even become quasi-mandatory if,
for example, business contracts between com-
panies require the other party to be certified in
line with relevant standards (e. g, management
system certification based on ISO 9001). Compa-
nies also use certifications to signal to consumers
that they comply with specific voluntary require-
ments (e. g. organic food certification).

Many organisations offer voluntary CA servic-
es. Any organisation can develop its own mark
based on its defined criteria. Accreditation, there-
fore, provides a level of trust and helps distinguish
credible marks from ones that are not trustworthy.
So, although not mandatory for voluntary con-
formity assessment programmes, accreditation
does add credibility. Under the German Accred-
itation Body Act, however, no person or organi-
sation is permitted to issue a mark that gives the
appearance of accreditation — this is reserved for
DAKKS.

Many private CABs in Germany operate in regu-
lated and non-regulated areas. These include the
group of Technical Inspection Agencies (TUV) or
the German Motor Vehicle Inspection Association
(DEKRA). The TUV companies originated over 150
years ago from associations seeking to reduce
the risks associated with pressure vessels. Today,
their brand is so widely recognised throughout
Germany and abroad that they are often incor-
rectly seen as public authorities — not least due
to their testing and inspection work in regulated
areas. However, they are private conformity as-
sessment bodies.

Accreditation

In 2008, the EU created a uniform legal framework
for accreditation by adopting Regulation (EC) No
765/2008. This framework reinforced accredita-
tion to attest technical competence in regulated
and non-regulated sectors for conformity as-
sessment. It established the following principles:

' The shareholding Federal States are Bavaria, Hamburg and North-
Rhine-Westphalia.

«  One accreditation body per country -
EU Member States shall not set up more
than one national accreditation body.

« Public authority activity — since accreditation
is an activity in the public interest, public au-
thorities are mandated to run an accredita-
tion body themselves or task an organisation.

« Independence - accreditation bod-
ies shall be independent of the con-
formity assessment bodies they assess.

« Trust — accreditation bodies shall ensure the
competence, objectivity, impartiality and
confidentiality of their activities; not-for-
profit — accreditation bodies shall not seek
profit or carry out their own conformity assess-
ment or commercial consultancy services.

« No competition — accreditation bodies
shall neither compete with other accredita-
tion bodies nor with conformity assessment
bodies.

Unifying a previously fragmented
accreditation system: German
Accreditation Body (DAKKS)

Until late 2009, the German accreditation system
was fragmented: around 20 private and public
accreditation bodies competed and had over-
lapping work areas. This changed when Germa-
ny implemented the requirements of Regulation
(EC) 765/2008 through the German Accredi-
tation Body Act. The law and its accompanying
acts established the German Accreditation Body
(Deutsche Akkreditierungsstelle GmbH - DAKKS)
as the only accreditation body in Germany.

DAKKS is a non-profit organisation with the legal
status of a limited liability company. Its share-
holders are the Federal Republic of Germany
(represented by the BMWK), the Federal states”
and industry (represented by the Federation of
German Industries (BDI). Each shareholder group
holds a third of DAKkS shares. Although DAKKS is
subject to government supervision, its accredita-
tion decisions are made independently and im-
partially. DAKKS services are available to all CABs
located in Germany.
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There are two ways in which DAKKS is financed.
Most of its activities fall within the scope of its
public authority in Germany and the European
Economic Area. For such activities, accreditation
fees are based on German national legislation re-
garding fees and duties. DAKKS is also permitted
to operate outside its geographic scope and the
area for which the government had primarily au-
thorised it. For such activities, fees are based on
the fee schedule prepared by DAKKS. For activities
not directly related to accreditation or assess-
ment activities — e. g. participation in commit-
tees — DAKKS receives funding from the Federal
Government.

Data on conformity assessment
Table 3 shows the number of conformity

assessment bodies accredited by the DAKKS in
Germany. DAKKS is a signatory of IAF MLAs and
ILAC MRAs for all accreditation scopes of-fered,
except the new scheme for biobanking facilities
ISO 20387:2018.

At 2431 (2021), the number of accredited testing
laboratories has reached four digits. The number
of accredited certification bodies for products
(334) and management system certifications
(448), calibration (504), medical laboratories
(444), and inspection bodies (277) has reached
three digits. The number of certification bodies for
persons (50) and for validation and verification
(24), as well as for proficiency testing (25) and
reference material production (20), is in double
figures.

Scope Level 2 Level 3 MLA/MRA Accredited CABs
Product Certification ISO/IEC 17065:2012 05/04/18 334
Management System ISO/IEC 17021-1:2015 See footnote™ 448
Certification

IAF MLA Person Certification ISO/IEC 17024:2012 20/10/16 50
Validation and ISO/IEC 17029:2019 N.A. 24
Verification
Greenhouse Gases ISO 14065:2013 26/10/18 0
Testing ISO/IEC 17025 02/11/00 2431
Medical Laboratories ISO 15189 02/1/o0 444
Calibration ISO/IEC 17025 02/11/00 504

ILAC MRA Inspection ISO/IEC 17020 24/10/12 277
Proficiency Testing ISO/IEC 17043 07/06/19 25
Reference Material ISO 17034 22/04/20 20
Production
Biobanking Facilities ISO 20387:2018 N.A. 0

Table 3: Data on accredited CABs in Germany by DAKKS.
Source: Mesopartner/ GQl

2Food Safety ISO 22000:2018, 2005 (FSMS) 05.04.18, QMS ISO 9001:2015

(QMS) 22.01.98 Environmental I1SO 14001:2015 (EMS) 09.10.2004, Informa-

tion Security ISO/IEC 27001:2013 (ISMS) 05.04.18
Energy ISO 50001:2018, 2011 (ENMS) 05.04.2018, Medical Devices ISO

13485:2016 (MDMS) 05.04.18 and Occupational Health and Safety 1ISO

45001:2018 (previously OHSAS 18001) 05.02.2020.
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Conformity assessment for refrigerators in Germany

Even if EU legislation does not mandate the
involvement of a third-party conformity as-
sessment body, refrigerator manufacturers
may involve them voluntarily. These bodies
support companies to increase their prod-
ucts’ safety and quality and strengthen
their market position. Voluntary testing and
certification may refer to properties of the
refrigerator, such as functioning, perfor-
mance, sustainability and safety.

One example is the VDE Testing and Cer-
tification Institute (VDE Verband der Elek-
trotechnik Elektronik Informationstechnik
- Association for Electrical, Electronic & In-
formation Technologies.), which is active in
the areas of Testing, Inspection and Certifi-
cation (TIC). The VDE Institute is active in test-
ing for safety, electromagnetic compatibility,
inspections and the final certification. Cor-
responding DAkKkS accreditations prove its
independence and technical competence.
The VDE mark for electrotechnical products
like refrigerators indicates conformity with
the VDE regulations or European or interna-
tionally harmonised standards. It confirms
compliance with the protection require-
ments of the applicable directives. It also in-
cludes products within the meaning of the
Product Safety Act (ProdSG).

The VDE mark for electrotechnical products
like refrigerators indicates conformity with
the VDE regulations or European or interna-
tionally harmonised standards. It confirms
compliance with the protection require-
ments of the applicable directives. It also in-
cludes products within the meaning of the
Product Safety Act (ProdSG).

The VDE mark represents the refrigerator’s
safety regarding electrical, mechanical,
thermal, toxic, radiological and other haz-
ards. It facilitates access to world markets
for manufacturers of refrigerators due to

the broad recognition of the certified test
performance.

While it is up to the refrigerator manufac-
turer to contract any conformity assess-
ment body, only accredited bodies will
have passed an independent evaluation
of their technical competence. Because of
DAkKkS’ international agreements through
IAF and ILAC, the choice of an accredited
body has the advantage that its conformity
assessment results are widely recognised

Figure 13: VDE Mark”

internationally — thereby making it easier
for manufacturers to access international
markets. Here, the focus is not on any private
quality mark since many such quality marks
compete in a free market.

In the EU, accreditation is the preferred way of
assessing the technical competence of any
conformity assessment body that applies to
become a notified body. Currently, ten no-
tified bodies in Germany are approved for
the EMC directive by the Bundesnetzagentur
(BNetzA), the notifying authority responsi-
ble in Germany. During the evaluation pro-
cess of a body seeking to become a notified
body, the BNetzA checks whether it complies
with the requirements set out in the EMC di-
rective and with relevant standards.

As part of its assessment, the BNetzA also
considers any accreditation certificates as
per EN ISO/IEC 17025, if available. Even though
accreditation is not mandatory, some noti-
fied bodies are accredited.
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3.3.3 Metrology

Key points in this section:

* Metrology in Germany and the EU
supports international trade because
itis embedded in the international
metrology system.

+ Germany takes part in peer reviews
and mutual recognition arrange-
ments on a regional and international
level.

e Germany and the EU are drivers
of continuous improvements in
metrology and efforts to strengthen
the international metrology network.

* Harmonised legislation on legal
metrology - e. g., the accuracy of
measurements and labelling of
prepacked products - is a building
block of the EU single market.

Overview of metrology in Germany

The Physikalisch-Technische Bundesanstalt (PTB)
is Germany’s national metrology institute. PTB's
role and responsibilities include realising and
disseminating the international units of meas-
urement, conducting research and development
in metrology, and providing metrological servic-
es to industry and society. These responsibilities
are defined in various laws, including the Ger-
man Units and Time Act. As a higher scientific
and technical federal authority and research in-
stitution, PTB comes under the jurisdiction of the
German Federal Ministry for Economic Affairs and
Climate Action (BMWK).

Based on its mandate, PTB provides a reliable and
internationally recognised metrological infra-
structure for the economy, science and research,
and society. PTB's work is the basis for ensuring
that consumers, businesses and public authori-
ties can have confidence in the reliability and im-
partiality of measurements and tests.

PTB and DIs guarantee the chain

of measurements

Measuring instruments are only accurate if they
use the latest and most accurate measurement
standards. On an international level, SI units are
defined by the General Conference on Weights
and Measures (CGPM) based on the Metre
Convention. Together with three Designated
Institutes (DI), PTB provides national measurement
standards based on these international de-
finitions. Three designated institutes support PTB:

« Federal Institute for Materials Research
and Testing (Bundesanstalt fur Material-
forschung und -prifung - BAM) in the field
of chemical metrology;

- Federal Office for Consumer Protection and
Food Safety (Bundesamtfur Verbraucherschutz
und Lebensmittelsicherheit - BVL) e. g. for
residue measurements in food of animal origin;

+ German Environment Agency
(Umweltbundesamt - UBA) e. g. for
measurements to do with air quality.

Accredited calibration laboratories and
verification authorities use these national
measurement standards to calibrate their
working standards.
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Figure 14: Chain of measurement standards in Germany. BMWK/ GPQI 2021, United in Quality and Safety.

Verification and calibration of
measuring instruments

To ensure the accuracy of measuring instruments,
the EU passed two directives that are in line with
the provisions of the New Legislative Framework
(NLF): Directive 2014/32/EU on measuring instru-
ments (amended by Directive 2015/13/EU) and
Directive 2014/31/EU on non-automatic weighing
instruments. EU Member States then implement-
ed these directives through national laws.

In Germany, the directives are enacted through
the Measuring and Verification Law (Mess- und
Eichgesetz, MessEG) and the Measuring and Verifi-
cation Law (Mess- und Eichgesetz, MessEG). There
is an EU-wide harmonised market for measuring
instruments, which means they can move freely
across EU borders. In addition, around 150 types
of additional measuring instruments and devices
are regulated at the national level.

The MesskEG ensures that measuring instruments
put into operation in Germany can be trusted
throughout their lifetime. Consequently, measur-
ing instruments for use in Germany with commer-
cial or official transactions or measurements in
the public interest must be conformity assessed

7 Directive 2014/31/EU and 2014/32/EU.
7 Directive 76/211/EEC

56

by conformity assessment bodies and periodical-
ly reverified by verification authorities and officially
recognised testing bodies. These verification au-
thorities are established at the federal-state lev-
el. The MesseG makes users and manufacturers
producing measuring instruments responsible for
compliance. Like the CE marking, metrology uses
an “M” mark for non-automatic weighing instru-
ments,’4 and a voluntary ‘£ mark (for estimated
quantity) for pre-packaged goods.’

Reference materials are important
benchmarks for measurements
Reference materials are essential to guarantee
the accuracy and reliability of measurement re-
sults and generate confidence in analyses. In
Germany, BAM provides the industry, research
institutes, and authorities with high-quality ref-
erence materials targeted to their needs. At its
online shop, BAM offers over 400 materials for
different sectors, including iron and steel prod-
ucts, non-ferrous metals and alloys, for environ-
mental and food purposes and polymers.

Leading role in metrology

research and developments

Research and development are part of PTB's le-
gal mandate and account for two-thirds of its
activities. PTB is an active member of the Euro-
pean Association of National Metrology Institutes
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(EURAMET) for non-legal metrology and the Euro-
pean Cooperation in Legal Metrology (WELMEC)
for legal metrology. PTB carries out basic and
applied research in collaboration with its many
partners. Several of its research topics — improv-
ing the certainty of measurements, for example,
or making quantities measurable — are of prac-
tical relevance to the industry.

PTB transfers newly developed metrological tech-
nologies to industry. PTB holds more than 150 pat-
ents and gives licenses to interested companies.
Funded by Transfer of Metrological Technologies
program (TransMeT), PTB supports SMEs in turning
new metrological technologies into products.

Industrial metrology

PTB cooperates closely with the industry and
around 400 accredited calibration laboratories.
These laboratories are members of the German
Calibration Service (DKD), a professional forum
that works towards harmonising the calibration
sector and supports the quality of calibration
services in Germany.

International metrology cooperation
The German and European metrology systems
are embedded in the international metrology
system by the Metre Convention and OIML. As
a result, they foster international recognition of
national measurement standards and contrib-
ute to international harmonisation.
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Metrology for refrigerators in Germany

In Germany, the PTB is responsible for the
traceability of all relevant measurements
to the International System. PTB is at the top
of the national calibration pyramid. It en-
sures accurate measurements by accred-
ited calibration laboratories, which calibrate
refrigerator manufacturers’”  measuring
instruments.

Department 7.4 is responsible for tempera-
ture measurement. Its Calibration and Mea-
surement Capability (CMC) is confirmed
through its participation in the Internation-
al Commission on Weights and Measures
(CIPM). The department is engaged in tem-
perature metrology with contact sensors
ranging from below 1 mK to above 2200 °C.

Fundamental questions like the new defini-
tion of the S| base unit kelvin and the sup-
port of more than 80 accredited calibration
laboratories within the DAKKS. The accred-
ited calibration laboratories ensure accu-
rate measuring equipment for refrigerator
manufacturers.

The accredited calibration laboratories en-
sure accurate measuring equipment for
refrigerator manufacturers. This enables
them to produce refrigerators so that their

temperatures comply with the specified
standards.

The Department 2.1 of PTB is responsible for
measuring direct current and low frequency.
It develops precision measuring instruments
and calibrates the German Calibration Ser-
vice (DKD) standards. In addition to obtain-
ing precise results for electrical power, for the
refrigerator to be declared safe, it must also
be accurately measured for electrical con-
ductivity. To do this, instruments measure
the breakdown voltage of components in
the refrigerator to determine at what voltage
threshold insulators may become conduc-
tive — and therefore pose the risk of electric
shock.

For the RoHS directive to work properly,
chemical metrology is crucial. Only by mea-
suring hazardous substances precisely can
it detect levels dangerous to humans and
the environment. Therefore, certified refer-
ence materials provided by BAM are crucial
for accredited laboratories measuring the
number of substances such as lead in re-
frigerators. The verification and calibration of
measuring instruments is regulated by
Directive 2014/32/EU.
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3.3.4 Market surveillance

Market surveillance applies after a product is
placed on the market. While the elaboration of
the legal framework lies at the European lev-
el, Germany, as a Member State, is responsible
for implementing market surveillance. The legal
basis for market surveillance is set out in Regu-
lation (EC) No 765/2008 and its amendments in
Regulation (EU) 2019/1020.

Risk-based approach

Member States must provide all the necessary
resources — e. g. financial, human and infrastruc-
tural — to stop non-compliant or unsafe products
from becoming available on the market. Further-
more, they are required to establish a sanctions
system per EU legislation. Authorities in Member
States must monitor their market, create strat-
egies to target risky products (e. g. by using
statistics), take random samples and conduct
planned tests, implement follow-up measures,
and inform the public about their activities.

Authorities use a risk-based approach to iden-
tify what types of products to check, what kind
of checks to implement and on what scale. Risk
is determined by the potential hazard or other
non-compliance associated with a product, a
manufacturer’'s record of non-compliance, the
extent to which a manufacturer can control ac-
tivities and operations, and other information
such as consumer complaints.

Safety Gate for dangerous

non-food products

The Rapid Exchange of Information System
(RAPEX) is the European Union’s rapid alert sys-
tem for unsafe consumer products and consum-
er protection.”® RAPEX does not encompass food
and pharmaceutical products and drugs. It does
cover products such as clothing, shoes, cosmet-
ics, jewellery, and toys with potentially harmful or
low-quality ingredients or even products with

6 The basis for establishing RAPEX is the General Product Safety
Directive 2001/95/EC (GPSD), an EC Directive on general product
safety, which came into force on 15 January 2004.

77 Guidelines for the management of the European Union Rapid
Information System ‘RAPEX’ established under Article 12 of Directive
2001/95/EC, |~ (05/12/22).

78 See Directive 2001/95/EC, available at

technical faults, as well as electrical appliances
that present an electric shock or ignition hazard.

RAPEX allows a quick exchange of information
on measures such as repatriation or product
recalls, whether carried out by national authori-
ties or by voluntary action of manufacturers and
distributors.

The EU has developed a general risk assess-
ment methodology to assist market surveillance
authorities when they assess a product’'s com-
pliance with EU harmonisation legislation. The
method builds on the RAPEX Guidelines,”” which
form part of the framework of the General Prod-
uct Safety Directive.’® It operates using criteria
such as hazard groups, specific hazards arising
from the product property, typical harm scenar-
ios, and potential consequences. It then catego-
rises each case in line with requirements.

Market surveillance process

Market surveillance authorities need to act and
react promptly to be effective. They carry out
planned activities, such as market surveillance
campaigns for specific product groups (proac-
tive market surveillance), and respond to outside
events, including accident reports, consum-
er and competitor complaints and information
from other authorities (reactive market surveil-
Ionce). In both cases, the market surveillance
process can be divided into five steps: (1) selec-
tion of products, (2) sample collection, (3) com-
pliance assessment, (4) follow-up measures,
and (5) informing the public.

Subsidiarity in market surveillance

In the European Union, the Member States are re-
sponsible for implementing market surveillance.
In German federalism, this responsibility is im-
plemented according to the principle of subsid-
jarity. This means that state tasks are only shifted
to the next higher level if the lower level cannot
adequately handle them. Figure 15 shows what
the implementation of the principle of subsidiar-
ity means for the distribution of competencies in
product safety surveillance.
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Figure 15: Overview of key institutions in the German market surveillance system.
Source: Own elaboration based on BMWI/ GPQI 2021, United in Quality and Safety.

In the first instance, the sixteen federal states are
responsible for market surveillance for the var-
ious products. With the Working Committee on
Market Surveillance (Arbeitsaussschuss fur Mark-
tuberwachung - AAMU), the Central Authority of
the Federal States for Safety Technology (Zen-
tralstelle der L&nder fur Sicherheitstechnik - ZLS)
and the Central Authority of the Federal States
for Health Protection of Medicinal Products and
Medical Devices (Zentralstelle der Lénder fur Ge-
sundheitsschutz bei Arneimitteln und Medizin-
produkten - ZLG), federal states coordinate their
market surveillance activities among themselves.

An important coordinating body is the German
Market Surveillance Forum (Deutsche MarktUber-
wachungsforum, DMUF). It is @ body in which
the responsible Federal Ministries and Lander
agreed on a common interpretation of European
law on market surveillance within the framework
of Regulation (EC) No 765/2008 (and Regulation
(EU) 1020/2019) and developed harmonised reg-
ulations for certain products such as machinery,
radio equipment and toys. At the same time, the
DMUF serves as a platform for the exchange of

information and consultancy. The DMUF is part
of the BMWK, and the Federal Network Agen-
cy (Bundesnetzagentur, BNetzA) oversees the
secretariat.

Border controls and the

role of customs authorities

Customs authorities play a crucial role in sup-
porting market surveillance authorities by check-
ing products during the import control process.
National provisions on the role of customs vary
across the EU: in some countries, customs au-
thorities act as market surveillance authorities.
In Germany, customs authorities are not market
surveillance authorities.

Suppose customs authorities find a product
which might present a risk or do not fulfil the for-
mal requirements (e. g. incorrect CE marking or
missing user manual in the German language).
In that case, they suspend its release and notify
the market surveillance authorities.
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Market surveillance for refrigerators in Germany

BNetzA is responsible for monitoring the
market for household appliances in Ger-
many. The BNetzA checks household ap-
pliances in local shops and online sales
platforms to see whether they comply
with the Electromagnetic Compatibility of
Equipment Act (EMVG) requirements and
the Radio Equipment Act (FUAG).

In cooperation with customs, the BNetzA in-
spects products imported into the EU from
third countries. In its own accredited mea-
surement laboratory, it tests the products
and determines hazards by measurement.
Nationwide, the BNetzA tests the prod-
ucts according to the following criteria:

+ Isthe CE mark on the product
present and correct?

« Can the product be identified
and are the manufacturer’s
specifications correct?

+ Isthe product accompanied by
German operating instructions,
including the necessary instructions
for use and warnings?

+ Is a correct declaration of
conformity available?

The results of BNetzA’s work are compiled in
a central place at the European Commission
(ICSMS database).” You can use this data-
base to report unsafe products, which the
responsible market surveillance authorities
can check. The market surveillance author-
ities of the federal states (Lander) are re-
sponsible, among other things, for checking
energy labels on household appliances.

They regularly check whether the labels are
clearly visible on refrigerators. The L&nder
also check on a random basis whether the
appliances meet the performance charac-
teristics stated on the labels. For this pur-
pose, they use professionally competent test
laboratories.
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Key points in this section:

* Mexico can choose which elements
it adopts for its QI from the US-Ame-
rican and European systems. The LIC
shows references to both systems.

* Mexico promotes a culture of compli-
ance, while “Made in Germany”
is related to a culture of quality.

» Accreditation provides a reliable
framework for internationally recog-
nised, technically competent, and
independent conformity assessment
in both countries.

» Market surveillance in the European
Union follows a risk-based approach.
Mexico requires considerable effort to
establish a similar system developing
PLATIICA.

e Germany applies the subsidiari-
ty principle to market surveillance,
while Mexico follows a centralised
approach.

8 The concept of inspiring practices differs from good or best practi-
ces in that it considers national specificities and always foresees an
adaptation of ideas to the other context.

4.1 Similarities and
differences between Ql in
Mexico and Germany

4.11 General aspects

Sense and approach of the comparison
This publication was produced in the context of
the German Mexican Dialogue on Quality Infra-
structure. Under the leadership of the BMWK and
the Mexican Ministry of Economy, actors from the
public and private sectors seek to learn from the
experience of building and expanding a national
quality infrastructure in order to adapt it to the
new challenges of global trade in their respective
countries.

The comparison of the two systems will first high-
light the commonalities in aligning quality in-
frastructure with the international institutional
framework of harmonising standards and the
mutual recognition of conformity assessments.
Furthermore, differences resulting from different
national circumstances and needs will be high-
lighted. Finally, the aim is to emphasise “inspiring
practices"® where Mexico can learn from Ger-
many and Germany from Mexico when it comes
to quality infrastructure.

Strengthening the EU single market
for Integration in economic areas

Mexico and Germany are founding members of
the WTO and members of the OECD and are joint-
ly committed to free and rule-based internationall
trade. Mexico is part of the North American Free
Trade Areq, while Germany is a member of the
European Union and the European Single Market.
Both countries have their largest trading partners
in their respective regional markets.

The integration of the North American Free Trade
Areais less deep than that of the European Single
Market. Consequently, Mexico is governed by the
national legal and regulatory framework, whereas
the European Union legislation shapes the regu-
latory framework in Germany. As a result, Mexico
must negotiate and coordinate the harmonisa-
tion of regulations and recognition of conform-
ity assessment with its North American partners
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under the USMCA agreement. It is also worth not-
ing that Mexico has a greater degree of freedom
to design its own Ql system. The LIC is a good ex-
ample of this.

Cultural differences between Europe
and the United States of America

The references to the US and European QI sys-
tems are essential for understanding the Mexi-
can Ql system and its current reorientation. Again,
both systems share the international reference
framework of the WTO and the agreements on
mutual recognition and harmonisation of inter-
national standards. However, the constitution of
the standards and conformity assessment sys-
tem differs fundamentally.

The European Union Member States usually have
only one National Standardisation Body and one
National Accreditation Body, which both the na-
tional governments and the European Union
recognise. In contrast, the number of standardi-
sation and accreditation organisations in the USA
is large, and competition is explicitly encouraged.
The US follows bottom-up standard development
carried out by business associations, and, like the
DGN in Mexico, the American National Standards
Institute (ANSI) has a coordinating role?

The US standards and accreditation organisa-
tions are increasingly active in Mexico, which the
Ministry of Economy expressly sees as an enrich-
ment of the system. Mexico can choose which el-
ements it adopts for its QI from the US-American
and European systems. The LIC shows references
to both systems.

Culture of conformity and quality

Ql systems always move within a national cultur-
al framework that shapes their orientation and
determines the possibilities for action. The term
quality culture is used in the context of quality
infrastructure. Experts see a national culture of
quality, as well as the goal of a national quality
policy.8 Similar to the company level, this means
that the principles of quality are supported and
experienced by society. On the other hand, the

& See American National Standards (ANS):
Introduction

Mexican Ministry of Economy names implement-
ing a “culture of conformity” as the goal of the LIC,
meaning the aim so for all companies to comply
with the technical regulations (NOMs). While Mexi-
can companies meet the technical requirements
of leading economies on the export market, it is
important to further strengthen the quality con-
sciousness of consumers on the domestic mar-
ket. Here, PROFECO plays an important role as an
institution for consumer protection and market
surveillance.

The idea of high-quality products is also associat-
ed with the designation of origin “Made in Germa-
ny”8 Products made in Germany often have the
reputation of being of high quality. Many relate
German with engineering, inventiveness, state-
of-the-art technical standards, and reliability. For
this reason, consumers are willing to pay more
for a product. For many manufacturers, using this
label for their products is attractive.

However, the Made in Germany designation
of origin is based solely on the manufacturer’s
self-declaration. The minimum criteria are that
a significant part of the production and final as-
sembly takes place in Germany and a decisive
part of the value chain. There is neither a formal
standard nor an independent conformity control.

Another component of the German quality cul-
ture is consumer protection. The Foundation for
Consumer Protection (Stiftung Warentest) is a
non-profit consumer organisation under civil law
with legal autonomy.®* Based on a state man-
date, represented by BMWK, and funded with tax
money, its employees investigate and compare
goods and services from various providers and
influence purchasing behaviour. Many consum-
ers read their test reports. This creates incentives
for manufacturers to improve the quality and
performance of their products.

The dissemination of a quality culture is condu-
cive to the functioning and impact of Ql, and its
promotion should also be the objective of the
quality policy. The LIC, with the National Commis-
sion on Quality Infrastructure (CNIC), provides the
institutional framework for such a policy. In Ger-
many, on the other hand, there has yet to be a
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formal and institutionalised quality policy. How-
ever, its beginnings can be seen in initiatives of
the BMWK like QI-FoKus Digital® which aims to im-
prove understanding of the elements of QI and
their interactions.

4.1.2 Technical Regulation
and Standardisation

As members of the WTO, Mexico and Germany
distinguish between mandatory technical regu-
lations and market-driven standards.

In Mexico, NOMs are at the system’s centre, and dif-
ferent ministries and state institutions are respon-
sible for their elaboration and implementation. In
Germany, the European Union sets the framework
of technical regulations, and the member states
are responsible for their implementation.

Mexico’s standardisation follows the US model
with various private standards. As standards de-
velopment bodies, national business organisa-
tions develop sectoral standards. In addition, the
LIC also allows the involvement of foreign stand-
ard bodies in Mexico, which US standard bodies
(e.g, ASTM International and UL) are beginning to
exercise.

A major difference between the U.S. and Mexi-
co is that the DGN is a government agency re-
sponsible for coordinating voluntary standards
and technical regulations. In contrast, ANSI is a
private, non-profit organisation coordinating
U.S. voluntary standards. With DIN and DKE, the
German national standard bodies are also
private non-profit institutions.

In Germany, DIN and DKE are private-law insti-
tutions recognised as national standards bod-
ies through a cooperation agreement with the
state. DIN has also introduced an alternative
fast track in standardisation (SPECS), which
supports technological development.

4.1.3 Conformity assessment
and accreditation

In both countries, there is a wide range of CABs
in laboratories, inspection bodies, and manage-
ment certification bodies. The supply of CABs
in Mexico is particularly concentrated in Mexico
City and on the border with the USA. In Germa-
ny, conformity assessment bodies are distributed
throughout the country, where the federal system
imposes specific requirements in federal states.
Companies in Germany are obliged to carry out
CA themselves. They demonstrate the conform-
ity of their products with the CE mark. With the
implementation of the LIC, the responsibility of
self-declarations lying with Mexican companies
could expand, which could relieve the state sur-
veillance authorities.

Accreditation provides a reliable framework for
internationally recognised, technically compe-
tent and independent conformity assessment.
The accreditation bodies in both countries offer
accreditation in almost all internationally availa-
ble accreditation schemes. ema in Mexico is on its
way to obtaining international accreditations for
personal certification systems ISO/IEC 17024:2012,
and MAAC and SIAAC are working on the expan-
sion and international recognition of their services.
On the other hand, DAKkS and ema are evaluat-
ing the option of expanding their offer of accre-
ditation for biobanking facilities ISO 20387:2018.

Regarding the number of accreditation bod-
ies, Mexico and Germany are moving in oppo-
site directions. While Germany has implemented
the requirements of the EU and merged the ten
accreditation bodies into one national accred-
itation body (DAkkS), there are now three na-
tional accreditation bodies in Mexico, following
the approval of MAAC and SIAAC. Therefore,
Mexico is now following the US-American model
in accreditation.
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4.1.4 Metrology

With the signing of the Metre Convention, Germa-
ny and Mexico (1875 and 1890, respectively) were
among the pioneers of international metrology
and the international system (IS) of measure-
ments. While in Germany, the National Metrology
Institute (PTR/PTB) was established and expanded
in close cooperation between the state, industry
and science, Mexico had a National Metrology In-
stitute for the first time in 1994 with the foundation
of CENAM. In less than three decades it has devel-
oped into one of the most respected metrology
institutes in the Americas, and even the world.

PTB is responsible for all three scientific, legal and
industrial metrology areas. Up to now, CENAM has
been primarily responsible for industrial and sci-
entific metrology. With the LIC, CENAM has also
formally taken over the competencies in legal
metrology.

Features Mexico

Institutional and

legal framework
legal framework

Technical regulations
quite specific.
Standardisation

bodies.
Accreditation

quality of accreditation.

Conformity assess-

The aspiration is a culture of com-
pliance LIC provides a systemic

NOMs are the central instrument of
the regulatory system and can be

DGN follows the US-model with
various private standardisation

Several national accreditation bo-
dies (ema, MAAC and SIAAC).
Competition is desirable for the

Conformity assessment is mainly

While the network of accredited calibration lab-
oratories in Germany has been expanded, in
Mexico there is still considerable potential for de-
velopment in this respect.

4.1.5 Market surveillance

With the new law, the Mexican government aims
to enforce a culture of compliance in the domes-
tic market. The reform of market surveillance is
based on the European model with its risk-based
approach. The development of the PLATIICA infor-
mation platform will play an important role in this.
The European RAPEX system can serve as an in-
spiration here. In accordance with the subsidiar-
ity principle, the federal states in Germany play a
central role in the implementation of market sur-
veillance. In Mexico, on the other hand, the mar-
ket surveillance system is anchored at the central
level of the Federation.

Germany

“Made in Germany” is related to a culture of
quality In Germany there is no overarching
legal framework

EU harmonisation legislation mandates essen-
tial requirements for the protection of public
interest.

DIN and DKE are private-law institutions recog-
nised as national standards bodies through

a cooperation agreement with the state. DIN-
SPEC open a fast track for new technologies.

One national accreditation body (DAKKS).
The quality of accreditation is ensured by the
operation of a single entity.

Conformity assessment is the passport for
companies to the single European market.

ment used for the export market, where-
as domestic companies hardly use
conformity assessment.

Metrology CENAM started with trade liberali-

sation Supports industrial measu-
rement and legal metrology (new).

Market surveillance Centralised approach.

PTR/PTB started by a public-private initiative
Strong focus on scientific research and legal
metrology.

Subsidiarity principle to market surveillance
Risk-based approach.

Table 4: Special features of the QI systems in Mexico and Germany. Source: Own elaboration
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4.1.6 “Inspiring Practices”

With the signing of the Metre Convention, Germa-
ny and Mexico (1875 and 1890, respectively) were
among the pioneers of international metrology
and the international system (IS) of measure-
ments. While in Germany, the National Metrology
Institute (PTR/PTB) was established and expanded
in close cooperation between the state, industry
and science, Mexico had a National Metrology In-
stitute for the first time in 1994 with the foundation
of CENAM. In less than three decades it has devel-
oped into one of the most respected metrology
institutes in the Americas, and even the world.

PTB is responsible for all three scientific, legal and
industrial metrology areas. Up to now, CENAM has
been primarily responsible for industrial and sci-
entific metrology. With the LIC, CENAM has also
formally taken over the competencies in legal
metrology.

Bearing in mind the cultural and institutional dif-
ferences between the Mexican and German Q),
identifying the “inspiring practices” in both sys-
tems offers opportunities for mutual learning and
new potential areas of cooperation. In the case
of Mexico, the efforts to promote gender equality
in Ql, the systemic legal framework offered by the
Law on Quality Infrastructure and the coherence
achieved by integrating committees and plat-
forms like the National Commission for Quality In-
frastructure and the digital integrating platform
“PLATIICA” stand out.

On the other hand, in the case of Germany and
the European Union, the subsidiarity and coordi-
nation mechanisms in market surveillance offer
valuable lessons, as well as the innovation-friend-
ly New Legal Framework governing product leg-
islation in the EU.

Mexico offers valuable experiences in integrat-
ing SDG 5 Gender Equality in the QI system. In
particular, the women's civil association MUSICA
(MUjeres del Sistema de Infraestructura de la CAI-
idad), officially founded in 2023, promotes the
integration of a gender perspective in Metrology,
Standardisation, Conformity Assessment, Quality
and Accreditation. Among other activities, MUSICA

develops and promotes standards on gender
equality at the workplace and offers capacity
building and mentoring opportunities for women
in Ql. It provides a rich learning experience for ef-
forts to establish networks between women in Q),
monitor and evaluate the representation of wom-
en in different Ql institutions, and pave the way for
strengthening women'’s participation in Ql-relat-
ed activities.

In a different vein, with the 2020 Quality Infra-
structure Law (Ley de Infraestructura de la Cali-
dad) replacing the Federal Law on Metrology and
Standardisation (LFMN), a systemic legal frame-
work for QI was created in Mexico that regulates
Ql and defines the division of labour between the
different Ql bodies. The law stipulates the crea-
tion of committees and platforms that integrate
Ql actors and processes, thereby increasing the
coherence, transparency and efficiency of the
national QI system.

The National Commission for Quality Infrastruc-
ture is the national body responsible for annually
reviewing, analysing and approving the National
Quality Infrastructure Programme and its Supple-
ment, monitoring its compliance, and responsi-
ble for directing and coordinating activities in the
fields of standardisation, conformity assessment
and metrology.

It is chaired by the Mexican Ministry of Economy
and integrates the subdivisions concerned with Ql
in each ministry, sectoral regulation bodies and
business associations, ensuring the representa-
tion of the relevant stakeholders in the design of
Q! activities, and facilitating the exchange be-
tween the different Ql institutions in Mexico.

PLATIICA, on the other hand, is a new digital plat-
form where data, processes, procedures, services,
technical regulations, standardisation, conformity
assessment and metrology activities will be man-
aged and executed in a systematised way.

It will be the main means of dissemination and
consultation of mandatory NOMs, standards and
national measurement standards, increasing the
accessibility of Mexican standards and technical
regulations.
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In the case of the German QI system, which is
deeply embedded in the European Common
Market, the German Forum for Market Surveil-
lance (Deutsches MarktUberwachungsforum,
DMUF) offers good practice in the effective co-
ordination between the market surveillance
authorities. In uniting market surveillance author-
ities, technical experts as well as representatives
of the highest federal and state authorities, the
German Accreditation Body GmbH (DAkkS) and
the customs administration in one commission,
it facilitates an efficient exchange of information,
best practices and identification of common
challenges.

On the other hand, the principle of subsidiarity
applied to market surveillance activities in Ger-
many, lying within the responsibilities of the 16
federal German states, makes it possible to tai-
lor market surveillonce strategies to the charac-
teristics and sectoral structure of each state. By
making use of location-specific knowledge and
case-specific targeting of economic activities,
both efficacy and efficiency of market surveil-
lance activities can be increased.

Finally, on the European Level, the New Legislative
Framework (NLF) governing a major part of Ger-
man product legislation offers significant bene-
fits to both public and private sector actors while
ensuring effective product safety and quality. By
restricting mandatory product regulation to es-
sential requirements, and leaving technical spec-
ifications to voluntary harmonised standards, it
allows for quick adaptation to new trends and
technological innovations.

In refraining from specifying technical details in
product regulation, the NLF also stimulates inno-
vation in firms as they come up with new pro-
cesses and technologies to meet the essential
requirements. The clear separation between
mandatory and voluntary work further unburdens
authorities from the task of continuously updat-
ing detailed technical regulations, and can help
liberate human and time resources in the face of
tight public budgets.

These “inspiring practices” and elements of the
Mexican and German QI systems can point

towards new channels for mutual learning, and
potential areas of collaboration between Ql insti-
tutions in both countries.
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5.OPPORTUNITIES AND
CHALLENGES FOR QI IN




Key points in this section:

* Ql needs to respond to new
digital technologies and global
environmental threats.

* Ql supports digital transformation
and must digitalise itself.

« Circular economy requires
measurements, standards, and
conformity assessment.

Given the dynamic development of new
digital technologies and global environ-
mental threats, the challenge for Ql is to
continue to evolve.

Ql for digitalisation

and digitalisation of QI

Digitalisation is continuously generating new
products and services. This presents a challenge
for current Ql systems developed against the
background of more linear product development,
production and distribution processes.

Today’'s products combine hardware and soft-
ware and change dynamically once they have
arrived on the market: software updates, for ex-
ample, may add new functions that affect a
product’s safety. Challenges also arise from the
arrival of additive manufacturing, also known as
3D printing, which enables new production meth-
ods for custom-made products — i.e. those that
can be manufactured at a batch size of one. Here,
type approval or destructive test procedures
would not be feasible.

Eventually, the need for international standards
and specifications for key technologies like Ar-
tificial Intelligence (Al) will also generate the
requirement of adjustments and new develop-
ments in a digitalised Q), starting with the identi-
fication of existing standards and specifications
for Al suitability and ultimately the realisation and
use of smart standards, as this was also carved
out in the German Standardisation Roadmap on

Artificial Intelligence®® jointly published by DIN, DKE
and BMWK. So new approaches are required to
ensure the quality and safety of products.

German experts are actively working on such
challenges and aiming to make Q! fit for the digi-
tal age. One initiative is the “Ql Digital” consortium,
jointly founded by BAM, DAkKS, DIN, DKE and PTB
and supported by BMWK. The goal is to develop
a vision of Ql in the digital age — to address the
challenges of digitalisation and exploit its poten-
tial. Germany emphasises that this is not a task
that can be done at national level. For this reason,
the results of this initiative will be used in cooper-
ation with Germany’s international partners.

The mission of QI Digital consortium is to
investigate use cases to analyse the practical
implications of emerging technologies on quality
infrastructure:

« New products and production technologies:
use case on additive manufacturing. Additive
manufacturing — 3D printing — is of growing
relevance in many sectors, including aero-
space, energy and medical technology. The
advantages of the technology include short
production chains, the economy of short pro-
duction runs (“batch size of one”), and the
variety of shapes and complexity of compo-
nents it can achieve. Conventional CA meth-
ods are often not adequate in this case. The
initiative therefore aims to develop new pro-
cedures for process-integrated quality assur-
ance, non-destructive testing methods, and
exploration of the use of new digital meth-
ods to evaluate process and measurement
data. There are also plans to create a data-
base for reference data on additive materi-
als and to develop certification guidelines.

« Digital processes for quality infrastructure: use
case on hydrogen filling stations. If hydrogen
is to develop its potential as a future ener-
gy source, a network of safe filling stations is
needed. This in turn requires a reliable digital
network that uses data from various sensors,
uses digital twins and deals with interfac-
es between actors such as producers, sup-
pliers and customers. The digital hydrogen
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infrastructure is, therefore, a complex chal-
lenge for quality assessment: Are data accu-
rate, traceable, and impossible to manipulate,
for example? For this reason, QI Digital seeks to
analyse how modern QI can build trust within
such a digital system. This includes using dig-
ital calibration certificates for filling stations,
distributed ledger systems — or blockchain
— to verify information, and smart standards
that machines can read automatically.

Metrology for Digital Transformation

In Mexico, CENAM participates in the regional
project “M4DT (Metrology for Digital Transforma-
tion)” within the framework of the Interamerican
Metrology System (Sistema Inter-americano de
Metrologia - SIM). With the support of PTB, CENAM
exchanges information with other NMls in the
region about the possibilities of digital transfor-
mation and organises a knowledge exchange.
The aim is to use digital tools to define the direc-
tion of digital transformation for NMis.

This involves the contribution of NMIs to digital
transformation and the digital transformation
of NIMs. Metrology in digital transformation has
implications for a wide range of topics: Labora-
tory Process Automation, Digitalisation in Legal
Metrology, Digital Calibration Certificate, Metro-
logy for Industry 4.0, and Digital Transformation
Strategy for NMils.

As part of the project, CENAM aims to increase
knowledge about the trends with the most sig-
nificant impact on digital transformation. Specific
topics include Metrology 4.0, Metrological Cloud,
digital certificates, metrological traceability of
items, digital twins, and cybersecurity.

Ql for the circular economy

Faced with the challenge of climate change, hu-
manity fundamentally transforms how it does
business and consumes. The transformation to
a green economy also challenges quality infra-
structure in Mexico and Germany to effective-
ly support this development with measurement
techniques, standards, and CA.

One field of action is the transition from a linear
to a circular economy. The Mexican Ql institutions

are participating in a regional project of German
development cooperation with the Organization
of American States (OAS) of the Quality Infrastruc-
ture Council of the Americas (QICA) on quality
infrastructure for the circular economy (QI4CE).&

This project aims to identify the QI needs of com-
panies in the developing circular economy and
to implement them in individual value-add-
ed cycles (agrifood, construction and plastics).
In this context, CENAM is developing proce-
dures, for example, to determine whether the
packaging is biodegradable. This service is
essential for certification bodies and public and
private procurement.

Circular Economy Standardisation
roadmap

In Germany, DIN, DKE and VDI are working on
standardising the circular economy. The stand-
ardisation roadmap aims to provide an overview
of the status quo of standardisation in the field
of circular economy, to describe requirements
and challenges for seven key topics and to iden-
tify and formulate concrete needs for action for
future standards.

The circular economy is of particular importance
in achieving the goals of the European Green
Deal® and the Climate Protection Act®®. New and
revised technical regulations for the circular
economy are needed to achieve the ambitious
climate protection goals. The Circular Economy
Standardisation Roadmap sets the path for this
and thus drives forward the green transformation
of Germany and Europe.

It sets seven focus topics: electrical engineer-
ing & ICT, batteries, packaging, plastics, textiles,
buildings and municipalities, and digitalisation/
business models/management. These topics
are based on the focus topics of the Circular
Economy Action Plan of the EU.

Representatives from business, science, the pub-
lic sector and civil society will draw up the roadm-
ap's contents. Experts from the Circular Economy
will contribute their ideas. Since January 2022,
the Standardisation roadmap has been devel-
oped in seven working groups - corresponding to
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the seven main topics of the Circular Economy
Action Plan.

The Circular Economy Advisory Board of DIN and
DKE in the Environmental Protection Coordination
Office (KU) coordinates the work on the Standard-
isation roadmap. It includes leading figures and
experts from business associations, civil society
organisations, science and research institutions
and the public sector. The Federal Ministry for
the Environment and Nuclear Safety (BMUR) and
the Federal Environment Agency (BAU) support
this initiative.
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