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INTRODUCTION

In  2000,  I  was  asked  to  prepare  a  report  on  The  Economics  of  Standardization for  the  British
government, summarising what was known about the field at that time (Swann, 2000).  Ten years later,
I was asked to update this (Swann, 2010).  This short think piece follows on from those earlier reports.
It considers this,  purely hypothetical question: if I were to produce another update, what new topics
might it cover?  A full update would need to consider a long list, but here I focus on just four issues.2

1) You cannot understand all aspects of the economics of standards if you are too specialised in a
limited area of economics.  For those working on the economics of innovation, which is my field,
standards mostly appear to encourage trade.  But for those working on the economics of agriculture or
the economics of development, the picture is rather different.  We examine two contrasting examples
which illustrate why these differences arise.

2) Many empirical studies of the effects of standards on trade treat the relationship as something of a
black box, and to understand what is going on, we need to open up that box.  We give a brief summary
of some of the connections to be found in the box.  It  appears that the number and complexity of
linkages has evolved over time, and will probably continue to evolve in future.

3) If the standards development organisation (hereafter, SDO) is to develop a full understanding of the
economics of standardization, and all the ways in which standards can enhance economic performance,
it  must  involve  a  wide  variety  of  players.   These  should  include  representatives  from some the
developing countries who can be losers from the process of standardization, and also representatives
from various sectors of the economy that have, to date, been absent from the standards table.  There is,
of course, a substantial gap between the capabilities of some of these new players and the established
players  in  the standards community.   Nevertheless,  we shall  argue that  involvement of  these new
players is good for the standards community as a whole.

4) As the variety of players increases, however, the SDO will have to face a problem that is perhaps, at
present, just below the surface.  Some of the challenges facing the SDOs can be seen as questions of
social  choice.  Given the different  preferences of different participants, how can the SDO reach a

1 I am not able to attend the conference, Mega-Regionalism - New Challenges for Trade and Innovation (January 20-21,

2016) but I am grateful to Dieter Ernst and Michael Plummer for inviting me to contribute this short 'think piece', and

for helpful comments on earlier drafts. I would also like to thank Richard Hawkins, Ray Lambert and Paul Temple for

comments and recollections that have helped me clarify my ideas.  None of these are responsible for remaining errors.

2 Two other important issues would be the connections between:  (a) standards and innovation; (b) standards and IP.

However, I do not discuss these here, as they have been reviewed in Swann and Lambert (2016) and Lambert and

Temple (2015), respectively. 
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compromise that is acceptable to all?  Arrow's celebrated impossibility theorem tells us that this is not a
trivial  question.  Roughly speaking, the problems of social  choice become more significant  as the
diversity of participant preferences increases..  It seems likely, in particular, that these problems may be
more common in the context of mega-regions (TPP and TTIP) and the WTO, than in (say) CEN and
CENELEC.

(1) DIFFERENT PERSPECTIVES

My core specialism is the economics of innovation and that has been a good starting point from which
to explore the economics of standards.  But I have also learned that you cannot fully understand the
economics of standards if you spend all your time studying innovation.  Standards generally, though
not invariably,  play a pretty benign role in the economics of  innovation:  they support  innovation,
promote  trade  and  enhance  productivity  and  growth.  On  the  other  hand,  economists  who  study
agriculture and development can see a very different face of standards: these can create an intransigent
barrier to exports from some of the world's poorest countries.  Why are things are so different in these
two different branches of economics? I shall try to explain this using two contrasting examples.

It is sometimes said that if you open up a personal computer and look at the origins of the components,
you see something akin to the United Nations. That is an exaggeration, of course, but you certainly find
components from many countries. I myself did this very exercise in 2003, and this is what I found.  

Origin of components in a family PC system (2003)

Component Origin

Brand USA

Assembly of main box Ireland
Chips on motherboard USA, Korea, Taiwan, Philippines
Battery Philippines
CD-ROM drive China 
CD-R (consumables) Germany
Hard disk drive Singapore
3.5″ disk drive Philippines
Modem card Netherlands 
Graphics card China
Specialist video card USA
Monitor UK
Keyboard Mexico
Mouse Mexico
Child’s mouse Taiwan
Loudspeakers Malaysia
Microphone Mexico
Ink-jet printer Spain
Laser printer China
Zip drive Malaysia
Scanner Taiwan
Web-cam China
Power supplies Taiwan, China, Malaysia, Mexico
Manuals Scotland, Ireland, Wales, Germany
Network switch China
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What  does this  tell  us? Standards for computer  components have enabled an extraordinary global
division of labour. The organizing principles for that global division of labour are: (a) technological
expertise;  (b) labour costs; (c)  transport  costs. In  the above table,  we can see a pattern where the
technologically complex components are produced in the most technologically advanced countries,
while  the  less  complex  components  are  produced  in  lower  wage  economies.  But  despite  the
technologically demanding nature of  many of the standards, there is still  some action left  for less
technologically advanced producers. And that happens because of the role of standards in promoting
the division of labour. We find a corollary of the old  Babbage principle of the division of labour:
instead of having to find technological competence and low wages at one site, you can find them at
different sites and divide the work accordingly.

Now let us turn to the second example: the ground-nuts produced, especially,  in West Africa (e.g.
Gambia and Senegal). The nuts are ideally suited to poor soils in poor areas, but, unfortunately, they are
also susceptible to a naturally occurring fungus  called  aflatoxin.   Diop et al  (2005) summarise the
problem very concisely:

“African countries are facing difficulties meeting EU standards on aflatoxin and stricter product and
quality standards …  Aflatoxin has been shown to contribute to liver disease. While the measure is well
intentioned … it  has had a  tremendously  negative  impact  on  the Gambia,  whose chief  export  is
peanuts”

Otsuki  et al  (2001) described the quantitative effects of  these EU standards on African exports of
ground-nuts:

“The new EU standard, which would reduce health risk by approximately 1.4 deaths per billion a year,
will decrease these African exports by 64% or US$ 670 million, in contrast to regulation set through an
international standard.”

When I first read these articles some ten years ago, I felt rather ashamed.  Up to that point, I had been a
fairly uncritical enthusiast for standards.  But reading this impressed on me the how blinkered our
vision can become if we focus exclusively on a small sub-section of our discipline.3

What is the essential difference between the benign side of standards that we see in the economics of
innovation and the far from benign side we see in agriculture and development?  It is not that standards
are invariably too tough in agriculture and development, but weaker in innovation and industry.

The essential difference arises because in the economics of innovation, standards enable a massive
international  division  of  labour  and  production  and extensive  intra-industry  trade.   Producers  in
countries that cannot meet the highest quality standards can grab a piece of the action by producing
those components where the key to competitive advantage is not technological sophistication but low
wages.   So,  if  you  cannot  produce the advanced computer  chips,  you  can  produce  the low  tech
components (power supplies,  microphones, loudspeakers.)   In the groundnut case, by contrast,  the
production  process  cannot  be  sub-divided.   Either  you  can  produce  ground-nuts  to  the  requisite
standard, or you cannot.  If you cannot, then the opportunities left in that trade are very much reduced.

3 The papers in Henson and Wilson (2005) give a good view of the different effects of standards in different contexts.
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If you have this in full colour, you should be able to follow the various linkages from each purpose of
standardization to each intermediate variable and on to each ultimate economic effect.  The 2010 report
describes what evidence there is for each of the linkages drawn here.  How are we to interpret this?
Does it simply mean that early scholars did not see all the ways in which standards were being used?
Or, was the standard evolving, so that it fulfilled a wider range of economic functions?  

I believe that the latter is the correct explanation.   Standards were evolving, they were fulfilling new
and different purposes, and as a result they were having an impact on a wider range of intermediate and
'headline' economic variables.  Moreover, I believe this process of evolution will  continue into the
future.  I conjecture that if we look at all the types and purposes of standards in (say) 2030-35, we
would find that the list had grown even further.

In short, if you were to go back to the three purposes identified by David (1987), and delete all the
others, the interior of the black box would be much simpler. On the other hand, if you imagine what it
might look like in 2030-35, then there would be new categories in each column, more linkages, and the
interior of the black box would show a more complex pattern. 

(3) EVOLUTION OF THE SDO?

The observations in the last two sections lead on to the proposal in this section.  If we are to overcome
the sorts of misunderstanding described in section (1), and further to develop the full potential of the
standard as described in section (2), then the SDO needs to evolve.

The SDO is an institution that can promote mutual learning amongst a wide range of economic actors,
but the extent to which it does that depends on the variety of actors involved in the standardization
process.    At the time of my 2000 review, a leading view of standardization was that it should be a
'market-led' approach (Daimler Benz, 1998) – in reality, 'market-led' meant, 'business-led'.  Over time,
however, we have seen a wider range of actors getting involved in standardization.   

This is similar to the trend we have seen in innovation.  Before the work of von Hippel, innovation was
seen primarily as a business process.  Then von Hippel (1988) showed how the intelligent user could be
an important source of information for the innovator and, in his later work, von Hippel (2005) showed
that the user could actually play a role in driving innovation.

If the SDO is to fulfil its broader potential, it needs to involve a wider group of participants.    In the
case of section (1), this would involve a wider range of countries, to include some of the present losers
from standardization as well as the already-represented winners.  In the case of section (2), this would
involve a wider range of types of participants – going beyond business, government and science, to
include  players  representing  health,  the  natural  environment,  the  socio-economic  environment,
consumers, the arts and education.

The analytical framework can be illustrated in a simple diagram (below).  This shows (numbered 1-10)
the players involved in the SDO, and the web of interactions between these players.4 Each of these
interactions offers an opportunity for one player to learn from another, and by the web of interactions,

4 For those who like metaphor to help them understand an unfamiliar concept, this pattern is like the tiki-taka style, made

famous in Spanish football (soccer): you may wish to look at  this short  video of tiki-taka on the training ground:

https://www.youtube.com/watch?v=lxKzwki_aY0 
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participants to subsidize the participation of new participants: the appendix explores this possibility.

A similar argument applies in the context of section (2).  Indeed, Swann (2000) argued that it could be
in the interests of the large players in the SDOs to make a small subsidy to encourage the participation
of small players (micro companies and consumer representatives) to attend standards-setting meetings.

(4) STANDARDS DEVELOPMENT AS SOCIAL CHOICE

While there is a good case for extending participation, we should recognise that this will  probably
cause a problem to surface in the SDO which is perhaps, at present, just below the surface.

Some of the challenges facing SDOs can be seen as questions of social  choice.   There are many
participants with different preferences towards standardization, and it can be quite a challenge to find a
compromise that is acceptable to all.

All graduate students of my generation, certainly, and all of subsequent generations, presumably, were
introduced to Arrow's celebrated  impossibility theorem.  Despite this, few of the studies I know that
look at choice of standards give much consideration to Arrow's theorem.8  Perhaps this is because
SDOs have, in pratice, been able to choose acceptable standards: the problems identified in Arrow's
work have not prevented that.  My belief, however, is that the theorem may become more relevant as
we look at standards-setting in the context of mega-regions (TPP and TTIP) and the WTO.

A brief resumé may be useful.  Arrow's  impossibility theorem refers to the challenge of turning the
individual preference rankings of a group of voters into a single  social preference ranking.  It states
that, there is no voting system that can convert  individual rankings into a (complete, transitive and
deterministic) social ranking without violating one or more of these conditions:9

• unrestricted domain
• non-dictatorship
• Pareto principle
• independence of irrelevant alternatives (IIA)

These technical terms have the following meanings.  The term, complete, means that the social ranking
puts every option in a rank order: there are no gaps.  Transitive means that if 'society prefers' A to B,
and prefers B to C, then it also prefers A to C.  Deterministic means that the voting system must
produce the same social ranking each time it encounters the same set of individual preferences: there
can be no random variations.  Unrestricted Domain means that the voting system can successfully
produce a social ranking for any possible set of individual preferences.  Non-dictatorship means that
the social  ranking cannot simply mimic the preferences of a single (dominant) voter.   The  Pareto
principle states that if each individual ranks A above B, then the social ranking must also rank A above
B.  And the independence of irrelevant alternatives means that the social preference ranking of A and B

8 An exception is the early paper by Demski (1973) on accounting standards.  I am grateful to Paul Temple for this

reference.  Important recent work by Simcoe (2012) and Farrell and Simcoe (2012) is set in the same social choice

framework,  even if  it  does not  cite  Arrow's  theorem  per se.  Weiss and Sirbu (1990)  provided an important  early

empirical study of standards choice.

9 I am referring to the later and better-known version of the theorem (Arrow, 1963).  To be strictly accurate, I should add

that the theorem applies to the case of two or more voters, and three or more distinct alternatives. 
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must only depend on the individual rankings of A and B.

In short,  something has to give. It could be one or more of: completeness, transitivity, determinism,
unrestricted domain, non-dictatorship, the Pareto principle and IIA.

Some may argue that the Arrow theorem is too demanding in the context of the SDO.  For example, it
could be said that completeness is not necessary.  The SDO must find the best standard, but it does not
need to provide a complete ranking of all the other possibilities.  It could also be said that while the
theorem is correct, when viewed over unrestricted domain, SDOs have mostly been lucky enough to
work in a more restricted domain where the different individual rankings are sufficiently similar that a
social ranking can be obtained.  Moreover, it has been argued that violation of IIA is not necessarily a
serious  problem.   Nevertheless,  violation  of  non-dictatorship  or  the  Pareto  principle  seems pretty
serious: the first seems deeply undemocratic, while the second seems highly perverse.

On the other hand, it could equally be argued that the Arrow theorem is not demanding enough.  If we
limit our attention to a restricted domain, it may be that a voting system exists which does provide a
complete social ranking for the SDO.  But that mathematical result does not necessarily imply the
system will be politically acceptable to all members of the SDO.10

As a practical matter, when impossibility problems most likely to arise?  There are two particular cases.

(a) Cyclicality:  A critical problem is that of cyclicality.  Indeed, this was known to Condorcet (1785)
who identified a voting paradox that arises with cyclical preferences.  Consider three voters (1, 2 and 3)
and three choices (A, B, C).  Suppose that these three voters rank the three choices as follows:

1: ABC (i.e. A is first choice, B is second choice, C is third choice)
2: BCA
3: CAB

There is an immediate and unresolvable problem.  Two people (1, 3) rank A above B, and two people
(1, 2) rank B above C.  But that does not mean a majority prefer A to C.  On the contrary, only one
person (1) prefers A to C.  In short, the majority voting system does not generate a transitive ranking.

(b) Variety of Preferences:  If all individual preferences rankings are identical to each other, then there
is no problem creating a social ranking.  If all individuals agree on the same first choice, then there is
no problem identifying the social first choice – even if the social ranking of other choices is uncertain.
But when the individual preference rankings of voters are very varied, then that is when we can expect
difficulties in achieving a social ranking.

What does 'varied' mean in this context?  Suppose there are two voters and their individual preferences
have a rank correlation of -1.

1: ABC
2: CBA

10 We see this clearly in British politics.  Our two leading parties (Conservative and Labour) are happy to allow us to use a

form of proportional representation for elections to the European Parliament.  But both insist on retaining a 'first past

the post' system for elections to the British parliament, and refuse to consider proportional representation.
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Then there is a clear difficulty in achieving a social ranking.  And consider the cyclical case:

1: ABC
2: BCA
3: CAB

Here the rank correlation coefficients between  any pair of  individual  preferences is -0.5,  and that
makes for great variety in rankings.  For, whichever choice is made (A, B or C), there will always be
one voter who gets his last choice.

Suppose we measure the diversity of  participants in a trading bloc by reference to their  incomes,
technological  competence,  comparative  advantages,  and  so  on.    Then  I  venture  to  advance  this
hypothesis.  The more diverse is the group of participants in a trading bloc, the more diversity there
will  be in their  preference rankings over  standards,  and hence the more likely it  is we shall  find
difficulties in defining a social preference ranking for the group.  It would be very difficult to prove
this, and perhaps it is only something that can be examined empirically; but I believe that very diverse
trading blocs are likely to encounter problems of this sort.

Certainly some of the undecided countries – those that have not yet decided whether to join TPP – are
concerned about the standards issues.  Meltzer's report on the implications of TPP for India concludes
(Meltzer, 2015, Section 7.1): 

“...TPP standards will incrementally become de facto global standards. This is especially going to be
true where TPP standards are also reflected in the TTIP.  Access to TPP markets will  increasingly
require compliance with these standards and this will affect production processes globally. For India it
will require exporters to conform to standards that may not be optimal for them.”

And an article in The Diplomat (2015) said of the implications for Malaysia (a country that has decided
to join TPP): “Malaysia will also have to get its house in order if it is to accede to TPP standards.”

Two observations should be made in conclusion.  First, in the political debate around TPP and TTIP,
politicians sometimes make remarks like this (I paraphrase): “This project is going to happen, and it is
the job of SDOs to make it happen.”  But if the problems we have discussed above make it too difficult
to design standards for a trading bloc, this is to ask SDOs to achieve the impossible.  Perhaps we
should conclude instead that the political project is too ambitious.11 

Second, the Arrow theorem is sometimes called the  Arrow paradox  – though not, I think, by Arrow
himself.  But is it a paradox?  In my view, it is not.  We should hardly be surprised that it is difficult to
agree a social choice in a society of very diverse voters. 

CONCLUSION

This short think piece has built on two earlier reports for a policy audience about the economics of
standardization.  It has focussed on four issues that were incompletely covered in those earlier reports.  

11 The Financial Times (2015) also takes a cautious line about some features of TPP that it considers controversial.  See

Ernst (2014, 2015) for a broader discussion of these issues.
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First, we will only develop a complete understanding of the economics of standards when we pool
different experiences from different sub-branches of our discipline. In the same way, the SDO will only
develop such an understanding when it involves a wide variety of players – including the former losers,
as well as the former winners.

Second, the macroeconomic studies that evaluate the effects of standards on the economy depend on a
black box model, and we need to open up that black box.  We have argued that the linkages in that box
have become more numerous and complex over the last thirty years, and that trend will continue.  

Third, we argued that if the SDO is to develop a complete understanding of the winners and losers from
standardization, and if standards are to fulfil their potential as instruments of economic coordination,
then the SDO needs to evolve.  In particular, it needs to involve a wider variety of players, including
the apparent losers from standardization, and also the sectors of the economy that have not, to date,
been represented at the standards table. 

Finally, while it is essential to increase the variety of participants, this also brings its own challenges.
Above all, we can expect to find ever greater diversity of interests amongst this wider community of
SDO participants.  In this context, the issues of social choice considered by the SDO become more
complex.  Arrow's famous impossibility theorem may have played a modest role in the study of SDOs,
so far, but I expect it will become more important in future.

I  suggest,  in  conclusion,  that  it  is  better  that  the  SDO  faces  up  to  the  diverse  interests  of  its
stakeholders, 'head on'.  Rather than seek an artificial consensus by limiting membership, it is far better
for he future of world trade, and equity in economic development, that these issues come to the surface
in a genuinely integrative SDO.

APPENDIX

This appendix is optional reading for those who would like a more formal explanation of some of the 
intuitive remarks made in Section 3 above.  It is in two parts.

Maths of simple model from Section 3

In this simple model, the members of a network interact and share knowledge to their mutual benefit.
It was designed to model innovation in general, and common innovation in particular, but is applicable
to a variety of other contexts – including SDOs.

The vector x describes the stock of knowledge that each network member has.  The vector p describes
the stock each member has before the network  is  formed.   The stock then  evolves over  time (t)
according to what each member learns from the others:

x t = p + Ax t�1 (A.1)

If every interaction is positive, A is positive definite.  If interactions are either positive or neutral, then
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A is positive semi-definite.  We are assuming, in effect, that the knowledge of one party which is of
negative value to another is simply ignored by the latter.

When  the knowledge  has  diffused  around the  network, then  it  will  eventually settle  down  at  an
equilibrium level defined by the vector x:

x = ( I�A )�1
p = ( I + A + A2 + A3+. . .) p (A.2)

Some readers will find it intuitively helpful to move away from the matrix notation, and examine how
the original knowledge of one member (say h) impacts on the knowledge of another (say g).  This can
be written as a series of summations:

dxg

dph

= Agh + ∑
i=1

N

Agi A ih + ∑
i=1

N

∑
j=1

N

A giA ij A jh + . .. (A.3)

Note that the third term in the above equation contains every element Aij  (for i = 1, …, N, and for j =1,
…, N).  This means that every interaction in the network plays a part, albeit a small part, in increasing
the impact  of  member h's  knowledge on member g.   This property gives this model  its  essential
character:  all members of a network interact and share knowledge to the mutual benefit of all.

Value of adding another member to the network

Here we take one step further and ask, what is the value to the existing N members of a network if
another member (N+1) joins.  The following equation builds on equation (A.1): the N-vectors x and p
refer to the original N members, while the scalars y and q refer to the new member (N+1).

(x
y )t

= (p
q) + (A b

c' 0)⋅(x
y)t�1

(A.4)

It is instructive to compare the solutions for x in equations (A.1) and (A.4) for t = 0, 1, 2 and 3.  These
are given in the table below.  The third column shows the differences between these.  Given that all of
the following: A, b, c', p and q are positive semi-definite, then we know that every term in the third
column is positive semi-definite.  From this we can deduce that x, the stock of knowledge for each
original network member, reaches a higher level when an additional member joins the network – or, at
the very least, the same level as when the additional member is absent.

As we follow the elements of the third column downwards from row 0 onwards, it becomes apparent
that the expression in the third column is ever more likely to be positive definite.  This means that it is
ever  more likely that  a new member to  the network will  contribute,  directly or  indirectly,  to  the
knowledge stock of original network members.
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Table A1
Growth in Knowledge Stock with Network Participation

Column 1 Column 2 Column 3

N members N+1 members Difference {Col. 2 – Col. 1}

Row 0
t=0

p p 0

Row 1
t=1

p + Ap p + Ap + bq bq

Row 2
t=2

p + Ap + A2p p + Ap + bq + A2p + bc'p + Abq bq + bc'p + Abq

Row 3
t=3

p + Ap + A2p +  A3p
p + Ap + bq + A2p + bc'p + Abq +

A3p + Abc'p + bc'Ap + A2bq + bc'bq
bq + bc'p + Abq + Abc'p +

bc'Ap + A2bq + bc'bq

This is important  in view of the arguments in Section 3, where I  suggested that  original  network
members should be willing to subsidize the participation of new network members.  
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