
Teaching standards – 7

1 Standards in university 
curricula − why ?

1.1 What is a “ standard ”

A standard, according to the ISO definition, is a :

“ Document established by consensus and approved by 
a recognized body that provides for common and repeated 
use, rules, guidelines or characteristics for activities or 
their results aimed at achieving the optimum degree of 
order in a given context.” (ISO/IEC Guide 2:2004)

This definition brings together three key elements that 
characterize documentary standards from the perspective 
of formal standardizing bodies :
• The technical content of the document (rules, guide-

lines, etc., to achieve the optimum degree of order in a 
given context)

• The process through which it is developed (by “ con-
sensus ”, i.e. through the involvement and agreement 
of the concerned and affected parties 2) – this has strin-
gent implications on how the standards are developed, 
i.e. on the procedures and governance adopted by the 
standards developing organizations)

• The entity responsible for issuing the standard 
(a “ recognized body ”, usually a qualified, neutral 

2) Consensus is defined in ISO/IEC Guide 2:2004 as “ general agreement, character-
ized by the absence of sustained opposition to substantial issues by any important 
part of the concerned interests and by a process that involves seeking to take 
into account the views of all parties concerned and to reconcile any conflicting 
arguments ”.
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organization following well-defined procedures, also 
known as a “ due process ”)

The term “ standard ”, however, is commonly used in 
many other ways. It is possible to keep a very general per-
spective, considering the context and the extent to which 
these three aspects are taken into consideration.

So, if attention is focused exclusively on technical con-
tent, one can hear of company (proprietary) standards, 
which are utilized by a single company ; and of de facto 
standards, which indicate company standards that win, 
or even dominate, in the marketplace (but remain propri-
etary). Consortia standards is also a frequently used term, 
describing standards developed and used by a plurality 
of actors, but for which the level of consensus is usually 
restricted to the members of a consortium (not necessarily 
representing the views of all the concerned and affected 
parties). There are also many other types of standards.

A lot can be said and learnt about the different charac-
teristics, perspectives, roles and contribution to society of 
the various standardization systems, as well as of the needs 
they represent and the specific objectives of the organiza-
tions and individuals engaged in standardization.

In any case, if we consider the technical content dimen-
sion of documentary standards and the history of standard-
ization, it is easy to realize that standards are an essential 
element of the infrastructure of modern industrial societies 
– because they ensure (among others) :
• Reliable measurement and testing
• Interchangeability of parts, compatibility and interop-

erability of products
• Codification of knowledge about :

 ▸ The characteristics, properties and performances of 
materials, components, products and systems
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 ▸ The structure and organization of processes
 ▸ Good practices for activities in given contexts

• Objective criteria and methods to assess health and 
safety requirements and environmental impacts

Consensus-based standards of the type developed by 
formal Standards Developing Organizations, National 
Standards Bodies and ISO – to which the ISO/IEC defini-
tion applies – represent a particularly important group of 
standards and we will see more about this later.

1.2 The importance of standards –  
in different contexts

Standards and technical disciplines

The intimate link between standards and scientific and 
technical disciplines, and notably engineering, is evident.

Today’s technical standards are the result of a two hun-
dred 3) year-long ride initiated with the Industrial Revolution 
in Europe – they codify the results of colossal efforts made 
by generations of scientists and engineers, providing the 
foundation for the design, manufacturing and operation 
of almost all the products surrounding us.

From the design of screw threads and fasteners to tech-
nical drawings, from the definition of dimensions and 
tolerances for mechanical parts to instructions for set-up 
and operation of machines, from the design, performance 
and safety requirements of boiler and pressure vessels or 

3) Here we are limiting our perspective to modern standards – which can be dated 
back to the advent of the metric system of units (end of the 18th century) and to 
the Industrial Revolution (19th century). 
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electrical devices to the specification of formats and fittings 
of freight containers, technical standards are omnipresent.

In each of these areas, standards not only provide the 
basis of good practices for designing and manufacturing 
good quality and safe products ; they also give an impor-
tant contribution to technical evolution by applying critical 
design constraints ; that is, they allow to save vital design 
time and effort, simply by providing a stable foundation of 
already defined (and proven) properties, capabilities and 
processes.

It is not a surprise that technical standards are used in 
engineering courses by universities in many countries of 
the world.

They can be used by reference, i.e. indicating that a cer-
tain process or a device is covered by a technical standard, 
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by introducing the principal technical content, e.g. by high-
lighting the key aspects of the standard, and by direct use 
of a published standard (or a significant excerpt of it) in the 
classroom, for student assignments or in projects.

However, they are most often considered from the purely 
technical perspective. Engineering courses rarely provide 
a description of how standards are developed (except, 
perhaps, a very brief overview), of the characteristics of 
standardization systems and of standards development 
practices. And they do not address at all the soft skills 
needed in standardization – a very important aspect that 
we will consider later.

Standards and other disciplines

In the World Trade Report 2005 Trade, standards and 
the WTO, it is noted that “ we live in a world profoundly 
reliant on product standards. They affect our lives in 
ways we sometimes do not even notice, but they can 
have far-reaching implications for economic activity, 
including trade.”

The WTO also notes that “ The attention given to the 
trade impact of standards has sometimes obscured the 
important role that standards play in increasing economic 
efficiency and dealing with market failures. It is in per-
forming these functions that they create societal benefits.”

Economists have studied the role and impact of stand-
ards on society and have observed that standards give an 
important contribution to public welfare by :
• Improving economic efficiency : ensuring inter-

changeability of parts and supporting variety reduc-
tion, standards drive economies of scale. Enabling 
compatibility and interoperability, standards allow 
the establishment and exploitation of network effects, 
foster the development of markets for materials and 
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product components, as well as for complementary 
products

• Limiting market failures : by reducing the infor-
mation asymmetry between buyers and producers 
through information, measurement and minimum 
quality standards, and by helping to contrast negative 
externalities (such as environmental impact) through 
quality, safety and environmental standards

• Promoting trade : by facilitating access to markets 
(through the harmonization of requirements and 
conformity assessment practices), reducing transac-
tion costs (through reliable information about material 
and product characteristics and performances), and 
facilitating the establishment and operation of (global) 
supply chain networks
This general perspective provides a good basis for under-

standing the importance of standards in relation to a variety 
of fields and academic disciplines. In what follows, we will 
give a quick outline with relation to some of them.

Strategy and entrepreneurship

Internationalization of businesses is a key factor in 
today’s competitive landscape. Far-reaching strategic vision 
and thorough operational implementation are essential 
for the success of companies. Entrepreneurship plays an 
essential role as an agent of change, a generator of eco-
nomic development and new jobs.

Standardization plays a significant role in these domains, 
even if it is often neglected. Standards-related issues are 
often strategically important in relation to :
• Choices regarding the development of technologies 

and their dissemination
• Innovation management
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• The establishment and exploitation of network effects 
– with particular consideration for the complexity and 
extension of today’s supply chains

• Access to international markets
• Optimization of company processes
• Compliance with regulatory requirements (existing, 

expected or uncertain)
• Consumer confidence
• Sustainability management

Innovation

Innovation is widely recognized as one of the essential 
drivers of successful business and a key contributor to a 
nation’s productivity and economic growth. Finding ways 
of fostering innovation is a central concern for both forward-
thinking companies and governments. In many countries 
there is a strong focus on public funding of research and 
development and on intellectual property rights (IPR) as 
instruments of innovation policy and business strategy.

Whilst it is clear that commercial and economic results 
from research can only be achieved through their success-
ful transfer into innovative products and processes, this 
critical aspect – which is the one to which standardization 
contributes most – is often neglected.

However, an increasing number of researchers and deci-
sion makers are aware that standards can help innovation 
in a number of ways :
• Contributing to technical evolution by applying, at 

the right time, critical design constraints (i.e. avoiding 
re-inventing the wheel). They can help to reduce waste-
ful, redundant product development – thus freeing 
up resources that can instead be dedicated to fresh, 
inventive work
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• Facilitating the development of new markets and 
trade ; by helping to establish and exploit network 
effects (an issue that concerns ever more industries 
and regions of the world, given the escalation in scope 
and complexity of global supply chains), increasing 
consumer confidence, helping to reach critical mass

• Permitting the sharing of investments and risks associ-
ated with the development of new technologies and 
applications (innovation through collaboration)

• Helping the commercial exploitation of innovative 
ideas, providing a basis for dissemination of informa-
tion and an accepted framework within which patents 
can be drawn up, removing undue proprietary inter-
ests and barriers to trade

Public policy

Whilst there is some room for other types of standards 
in this context, when we consider the relation with public 
policies, we need to focus attention on the type of standards 
developed by ISO and other formal standards-developing 
organizations. As written agreements on the use of tech-
nologies, methods or processes adopted by consensus by 
the concerned parties for consistent use in a given context, 
following a due process characterized by openness, trans-
parency and impartiality, standards have a long history 
of relations with public policies : most often they are seen 
as complementary to public policies, and in a number of 
cases they can be considered as an alternative to mandatory 
requirements.
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The strongest, longest-dated connection is certainly with 
technical regulations 4), but standards can be considered in 
relation to other types of public policy such as public pro-
curement, or legislative frameworks (including incentives 
or penalties) promoting competition, innovation, consumer 
protection or sustainability.

Standards are considered efficient and cost-effective tools 
that can support the implementation of public policy in a 
large variety of fields. They offer public authorities advan-
tages such as :
• Help in supporting cooperation and potential harmo-

nization (especially at international level) of public 
policy in the fields concerned

• Immediate access to a large portfolio of documents 
providing sound technical knowledge formalized by 
recognized experts in a broad variety of fields, based 
on consensus from a balance of interests reflecting 
technological, economic and public interest conditions

• The opportunity to develop technical solutions 
addressing requirements and priorities set by public 
authorities, involving all the concerned parties in an 
open, transparent and efficient process

Standards are also considered an element of good pub-
lic governance ; the OECD good regulatory practice (2012) 
makes explicit reference to standards in relation to : Regu-
latory Impact Assessment (RIA) (“ …Ex ante assessment 
should in most cases identify approaches likely to deliver 
the greatest net benefit to society, including complementary 

4) According to ISO/IEC Guide 2:2004, a regulation is a “ document providing binding 
legislative rules, that is adopted by an authority ” and a technical regulation is a 
“ regulation that provides technical requirements, either directly or by referring 
to or incorporating the content of a standard, technical specification or code of 
practice ”.



16 – Teaching standards

approaches such as through a combination of regulation, 
education and voluntary standard ”) and to the planning 
of regulations (“ in developing regulatory measures, give 
consideration to all relevant international standards and 
frameworks for co-operation in the same field and, where 
appropriate, their likely effects on parties outside the 
jurisdiction ”).

International trade

As already indicated, standards facilitate trade. In par-
ticular, the use of International Standards is considered 
an important mechanism to support the elimination of 
unnecessary barriers to trade.

The contribution that International Standards can give 
in this respect is strongly recognized by the World Trade 
Organization, through the WTO/TBT (Technical Barriers to 
Trade) Agreement. For the purpose of this document, it is 
sufficient to recognize that WTO members are requested to 
use existing international standards as a basis for technical 
regulations :

Article 2.4
“ …Where technical regulations are required and relevant 

international standards exist or their completion is immi-
nent, Members shall use them, or the relevant parts of 
them, as a basis for their technical regulations… ”

and, by doing so, their technical regulations will be pre-
sumed not to create unnecessary trade barriers :

Article 2.5
“ ... Whenever a technical regulation is prepared, adopted 

or applied for one of the legitimate objectives explicitly 
mentioned in paragraph 2, and is in accordance with 
relevant international standards, it shall be rebuttably 
presumed not to create an unnecessary obstacle to inter-
national trade… .”
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Sustainability

We have noted before that standards are an essential 
element of the infrastructure of modern industrial socie-
ties. In a similar way, we believe that standards can be an 
essential component of the emerging infrastructure of a 
new, sustainable world.

Sustainable development processes need the active 
involvement of all the parties likely to contribute to, or to 
be affected by, them. In both academic and policy circles, 
there is now broad agreement that promoting sustain-
able development requires a systemic perspective on the 
long-term consequences of present policies for tomorrow’s 
environment, economy and society.

Participatory processes involving public and private 
actors situated at various levels of the socio-economic 
spectrum are particularly important. Standard-setting prac-
tices are seen as a mechanism helping to create essential 
voluntary agreements that support the dissemination of 
knowledge, best practices and monitoring tools.

Standardization can, therefore, give a substantial con-
tribution to re-evaluating :
• The design of products aiming to minimize materials 

and energy consumption through the entire lifecycle
• The way materials are created and used
• The impact of human activities on the environment
• Economic and social models, aiming to preserve natu-

ral capital and to increase human and social capital



“ I am a professor 
engaged in the 
research and 
teaching of 
international 
trade, where 
the influence of 
standardization 
is growing. A 

lack of knowledge of standardization 
will adversely impact the competence 
and working ability of international trade 
students. Therefore, a standardization 
education for majors in international 
trade is very important.”

Jin Xuejun
Professor, Zhejiang University,  
Hangzhou, China
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1.3 Knowledge of 
standardization 
adds value

We have seen that standards 
are addressed in university pro-
grammes covering technical 
disciplines.

However, with some notable 
exceptions, they are most often 
considered from a narrow techni-
cal perspective.

This is no longer sufficient. 
Standards are becoming ever 
more important for profession-
als with technical backgrounds 
because of the increasing com-
plexity of new products and the 
importance of complex systems 
such as smart grids, supply chain 
networks, home care systems 
for the elderly, where standards 
specify the interfaces between 
system elements.

Standardization is a rich and 
complex domain, which requires 
sound technical and business 
knowledge, combined with soft 
skills (interpersonal communica-
tion, behaviour in a consensus-
oriented – often international 
and multi-cultural – environ-
ment, negotiation and lobby-
ing in that context), knowledge 
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about public policies in selected areas and, in some cases, 
legal competence. Senior managers from companies 
actively involved in standardization often underline the 
sophistication of the tasks facing company professionals 
who need to carefully balance pre-competitive work, help-
ing to set frameworks benefiting all market players, with 
key value-adding activities in which their companies seek 
competitive advantage.

This is even truer for other disciplines – in particular, 
those covered by schools of management or faculties of 
economics and social sciences.

Many leading universities and business schools through-
out the world address the growing need in the job market 
for trained and competent international business leaders. 
Advanced education (especially post-graduate) is keen to 
provide skills in international business, strategy, entrepre-
neurship, and innovation management, which are at the 
heart of modern business. This concerns not only traditional 
business schools, but more and more often professional 
fields (including engineering and many interdisciplinary 
programmes), for which business strategy, innovation man-
agement and entrepreneurship skills are seen as important 
complements to technical knowledge.

Yet the knowledge of standards – which, as we have seen, 
plays a significant role in most of these areas – is rarely a 
significant component of such curricula. It is time for the 
academic world to build or strengthen links with the world 
of standards.


