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Abstract

This paper discusses the design, implementatiousaaf standards from the perspective of
transaction costs economics. A proper design apiemmentation of standards may lead to a
considerable reduction of transaction costs, whidmances trade and, consequently,
economic welfare. A major example is the use otaioers, which has drastically changed
the worldwide transport infrastructure, and lowetteel costs of transport of goods
considerably. The example of containers also stibatsnetwork externalities play a major
role in the use of standards, and that, on ther ditned, worldwide standards with large sunk
investment costs may lead to a lock-in. This mdyfoagovernment intervention in the
design and use of standards, and in the trangtiocesses to new standards. The paper
provides ample further examples of standards arti@rnole of the government, or clubs,
with respect to these standards.
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The transaction costs perspective on standards@sree of trade and
productivity growth

Frank A.G. den Butter, Stefan P.T. Groot and Fatacak®
1. Introduction

In 2006 the container celebrated its fiftieth kaidly (see Box 1). The container is an excellent
example of what we want to illustrate in this papamely that standards, especially when
they are used world wide, can bring about a subatarduction of transaction costs. In this
way standards promote international trade and exehproductivity and welfare. Because of
the effects on productivity, the use of standaildsthe container can be considered an
important innovation. It is not so much a “highh&annovation, but it is rather the common
acceptance of the standard and its surroundinggtrfrcture, that are essential for the
productivity gains of such standards. Standardsrdthuce transaction costs fit well in the
tradition of trading nations such as the Nethersatal this country, as early as in the 17th
century — the “Golden Age” - setting standards dbated to the high level of welfare.
Rembrandt’s famous painting of the syndics - “DaaBheesters” - is a testimony of this
(picture 1). The syndics controlled and categoribedquality of “laken”, a fine woolen
fabricate, so that it was unnecessary for tradecentrol for quality every time before a
transaction could be made. This reduced transactiets. Another example is the
internationally accepted sea law of the Dutch lawyego de Groot (picture 2).
Harmonization of the various existing rules has enadde over sea safer, and therefore
reduced transaction costs.

Since then world trade flows have continued to gitugh with ups and downs, to their
current scale. This growth, which resulted in aéhingrease of GDP par capita in the
industrialized world, accelerated in the past 5é&rgeThe widespread use of containers
resulted in a considerable reduction of transpioriatosts, among others through reduced
costs of loading and unloading ships, trains ancks. At the same time, formal trade
barriers, such as import restrictions and tarifts/e been gradually removed to some extent.
It implies that informal trade barriers, like difémces in tax legislation, administrative and
legal requirements, became an increasingly impbpart of transaction costs. The further
development of standards can contribute to a furdguction of informal trade barriers, and
hence to a reduction of the transaction costsateas result of these barriers. In this way
standardization can contribute to a further inaeaadrade and prosperity. It is also in line
with the trend of increasing specialization andjfn@ntation of production processes
throughout the world. Low transaction costs pronbge different parts of the production
chain are produced at locations where a comparatiseadvantage exists. This outsourcing
of parts of the production chain enforces the pgead globalization and is facilitated by a
further reduction of trade barriers. So at the miewel of single transactions, the costs
associated with such a transaction are reducedekieawat the same time at the macro level,
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the role of transaction costs gains importanceabse globalization through fragmentation of
production will result in an ever increasing numbgtransactions. Data on the relative
increase in trade flows confirm that the increaseorld wide transactions is proportionally
larger than the decrease in costs associated aath teansaction. So the proportion of value
creation through transactions as part of totaleaheation increases. It implies that
transaction management and orchestrating of theevalain becomes more and more
important. It is for that reason that innovatioigoshould focus more on innovations, such
as standardization, that support internationaletr&r example good ICT facilities are
needed to enable effective assessment of secspicts, a new trend in international trade.
The increased demand for safety, as a consequéirdermational terrorism, functions as a
new trade barrier. Standards can help to incrdessdfety of transport while at the same time
reducing the costs of the safety measures thateséed.

Box 1: The container

In April 1956 a harbor crane in the American city Newark loadedl8minum containers in an old tanker.
Five days later, the tanker was unloaded in Houston, whereonhtainers were placed on 58 trucks, that
would transport the containers to their final destinati®msce that moment, the container has conquered
the world. Specialized ships can transport up to 13'000 oenszét a time. This number is still rising
gradually. Cranes in special build container ports can move 80 tontainers per hour, and sometimes
process 10'000 containers a day. One container ship can beachboatlloaded again in 24 hours (see
Levinson, 2006). Thanks to the standard sizes that corddiage, containers will fit on all appropriate
ships and vessels, trains and trucks at any location on tie ¥w@ontainer is nothing more than an empty
box of steel or aluminum, with a wooden floor and a lager @t one side, about 7 feet wide and high, and
slightly over 20 or 40 feet long. Clearly no big techn@abbreakthrough. Still, the container managed to
enable an enormous productivity gain in trade and trangpbés resulted in a global revolution in the way
goods are shipped and transported. Without the containbglglation on a scale as we have seen during
the last decades would have been very unlikely to occur. The wfir@lstructure for the transport of goods
is nowadays adapted to containers. In New York, the Chelses, Bredrwere reserved for the traditional
loading and unloading of freighters, have been transformad émtertainment center. Without the
container, it would probably still have its old functiddtike, in Rotterdam parts of the old harbor area have
new functions nowadays: the “Kop van Zuid” and the “Loydskwdrtiave become residential areas, and
are no longer used for loading and unloading general cargo.

This paper discusses the relationship betweenatdadnd transaction costs, and its
importance for the strategic decisions both ingheate and in the public sector. The next
section gives a taxonomy of standards illustrateddme examples. Section 3 discusses the
reduction of transaction costs that standardizaimhmore specifically the chosen examples
can bring about. An important question is how tledfave gains that are a result of decreased
transaction costs are shared between the diffstakéholders. This is the subject of section 4
which discusses how in a setting of different shalt@ers, unifying standards are designed
and implemented. Here, an important question is wbanomic incentives play a role in such
processes. Some standards obtain the charactgxubilia good, as the usage of standards
cannot be restricted to those who contributedstdévelopment and implementation, or
because it is not in the public interest to resthe usage of the standard. On the other hand,
an existing standard can lead to an unwarrantecpuiy situation due to economies of scale
and network externalities inherent to the use aidards. Against this background, section 5
reviews the role that the government can play i ¢bntext. Section 6 summarizes the main
findings of this study, and concludes.

2. Types of standards: a classification



Figure 1 summarizes how various types of standamdsheir role in the economy can be
classified. The following definition encompassesenor less these roles in the economy: “a
standard is the specification of the charactesstiogoods and services that provides
information on the quality of these goods and sswiand/or enhances their interoperability”.
This section elaborates the classification of feglitbased on the characteristics of the various
types of standards. This classification necesserispmewhat fuzzy as the characteristics
may differ in different circumstances, which makedear separation of roles impossible.

Figure 1: Classification of standards
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Classification of standards: an overview

The first distinction made in figure 1 is betwearblic and private standards. This
classification refers to the way standards origini themarketresponsible for their
development, or was itgovernmentnitiative? The government has the ability to méke

standardsnandatorythrough the introduction of legislation. This msdontrast tavoluntary
standards.

The following distinction of figure 1 is that betesm standards that are related to products and
those related to production processasduct standardare requirements with respect to
some characteristics of the product itsptgcess standardare standards that prescribe how
certain steps in the production process shouldpédaee. A problem is that often the question
whether a product meets a standard can only beemedwy an inspection of the production

process. This can be very costly or even imposé$inlproducts that are not produced
domestically.

The third categorization of figure 1 is based andifference betweeanternal and external
standards. Internal standards are subject to thieat@f companies that set them, external
standards are to be considered as given for ingividompanies. The remainder of this
section provides a more detailed analysis of thestfication in figure 1.

Quality standards and product differentiation
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The extent of (product) differentiation is of impamce for standards that prescribe the quality
and specification of products and services. Econdh&ory distinguishes two main types of
differentiation: vertical and horizontal differeatiion. Vertical product differentiation has an
ordinal character. To give an example: Rembrarsytglics controlled the quality of the
“laken” based on a list of characteristics, whehegher quality was assigned to products with
superior characteristics. Horizontal product défaration has no ordinal ordering, and is
solely based on the individual taste of consuménsrefore standards may have influence on
the extent of product differentiation, where a mstrengent standardization leads to reduced
possibilities of product variation for the consumer

A private standards a standard which primarily focuses on the gty of the private
stakeholders that develop the standards. Thesehsifmlers will only take the interests of
consumers into account to the extent that it bentfeir own interests.

Private standards can develop in different ways.example, an individual firm may decide

to share certain characteristics with other firiitge private standard can also originally be an
internal standard (see later) that is adopted tatdsy other players in the market. An example
is the bar code in the Netherlands. It was Albegiji{ the Dutch branch of the multinational
grocery company Ahold, that started to use thisiwiits own supermarkets and logistics, and
forced all its suppliers and business connectiomadke use of their standardized barcode
system.

Alternatively, a group of firms can decide to degeh standard together. Firms often have
shared interests, when they belong to the samestrydand/or have the same suppliers and
customers. When the standard can be used fredhjirdyparties, it is called an “open
standard”. It is important to note that (in contri@spopular belief) is not the fact that the
standard has no particular owner that makes ihtopen standard, but merely that it can be
used freely. There may be confusion with “open seymwhere the standard cannot only be
used freely, but where it can also be changeddaléisires of individual users. An open source
standard is, because of this flexibility, less fstard”, which results in a better
correspondence with the specific demands of cuswaral allows for a larger product
differentiation.

In other occasions, that is when a standard is dvayea collective of private organizations,
one can speak of@dub good(see also box 2). Here, the use of the standardnsgival, but
others (non members) can be excluded from usingtdmeard. In that case, the standard does
not have the full character of a collective goodhigh should be non rival and non
excludable). A good example of such a club godsMAFT. SWIFT is a collective of

financial institutions that develops products tsrmembers that deal with financial
communication. In order to enable the communicadiod interactions in a safe and trustful
manner, SWIFT has developed several standardsifousuch communication. Franchising
is another interesting example of a standard dsgbod. Through franchising existing
product formulas and networks can be used (whishlt® for example, in economies of scale
in purchases, logistics, and marketing), so thatscoan be reduced. At the same time, the
consumers information costs are being substantiatlyced (a hamburger of McDonald's in
Moscow is the same as in Amsterdam, so that temer knows what he is up to), which
results in a competitive advantage and thereforeemsa very profitable for entrepreneurs to
join such a formula.



There are also other economic incentives and istietbat can stimulate actors to develop a
standard together. For example, consumer intergahzations can develop a standard to
compare the quality of different kind’s productsla®ervices. Something similar holds for a
trade union that tries to get good working condisior safety standards introduced for their
members. A lot of standards related to the ICTaemtd the coordination between software
and hardware have their roots in the private domain

Box 2: XBRL

A recent example of a standard that has been developed as aadub tee eXtensible Business
Reporting Language (XBRL). XBRL is a standard which registerporate records — e.g. all kinds of
bookkeeping and financial data - in a unified manner, and wietents them to different stakeholders.
XBRL is comparable with the example of the container from bo$BRL transports financial information
in the same way as the container transports goods in aslg®tl way. The standard enables different
stakeholders to make digital financial and non financial data tinei back office compatible for external
usage. The external stakeholder can subsequently use the thaia iavh system, and extract the
information according to the specification that they need.liké a computer language, where the syntax
has been standardized, while at the same time providing evenyitlsée possibility to give an own
interpretation to the semantics and use it in a way thattheitsinterests best (Dreyer and Wallis, 2006).
Tax statements are also made less complex, since collecting finaatailad become more
straightforward. It thus improves the effectiveness and efffay of collecting data, increases access to the
information, and thereby results in a substantial reducfioonsis for both the sender and the recipient of
the information. There is no longer a need to make indepeddtntollections for different usages. The
receiver also knows for certain that the data has been calculategpangd using the appropriate
definitions. The use of XBRL as standard has been promotadbgsortium of private actors (with at this
time over 400 members). In the Netherlands the governnaerdfthorities, Central Bureau of Statistics,)
has, in quite an early stage, supported the initiativetXBRL more widespread and implemented as a
standard for corporate financial statements (see also XBRL ldade006; Het Nederlands
Taxonomieproject, 2006). XBRL is a good example of a starttiatdriginated in the market, while the
government joined the initiative later on. This path is ragyfollowed in the development of standards
(this is also often the case when a new drug is introduaed)it enables a good balance of private and
public interests.

Public standardsre standards imposed by the government. Publiclatds attempt to serve

a public interest. Most public standards have geland rather general scope. The design and
implementation of these standards becomes complas o meet all interests the different
stakeholders, which is even more difficult when santerests are opposite. Public standards
therefore require a political choice where thereses of different stakeholders are being
weighted against each other. As yet, public stadelare often a follow up to earlier private
standards, which have been adapted by the govetrimbacome public standards in order to
bring them more and more in line with public inese(WTO, 2005, p.33). In this respect the
government may define the general conditions talvprivate standards have to comply.
Public standards may also take private standardsodel for defining specific characteristics.

Voluntary or mandatory standards

Public standards can be both voluntary and mangaqgrivate standard is always a
voluntary standard, unless government made thatlatd a public standard. Yet the threat of
the government to make a standard a mandatoryameametimes be a reason for private
parties to introduce their own standard that iseshat in line with government demands
while still serving their own interests better tharcase of a mandatory public standard.
Examples are various codes of conduct - rules pfaguiate behavior for companies and their



employees — that are the result of both ethicasictamations and pressure of the government
and other interest groups (e.g. NGO’s). For ingafhell has introduced high ethical and
ecological standards partially in reaction to puessrom governments, human right
organizations and environmental protest groupset@¢types of self regulation are based on
similar “voluntary” standards. The trigger mechamisehind it is that the costs of a reputation
loss when the requirements of the standard havbe®t met can be very high.

Process and product standards

There are a number of rationales for process stdad@) they may have a direct influence on
the product quality (for example hygienic standgardes quality of services (for example ISO-
certification); (ii) they enhance production eféocy (for example in case of network
externalities), or (iii) they internalize exterredfects (as with environmental standards)
(WTO, 2005, p.35). Moreover ethical consideratioas play a role in the restrictions set by a
process standards, for example in the case of (zilat.

Product standards specify the characteristicseptbduct. A technical specification enables
different companies to make use of the same prakictput, as these companies can adapt
their own production processes and products tgpleeification of such standardized
products. Because the container has standard sizés this perspective: its own technical
specification, it is possible for other compan@si¢évelop their applications on the
technological specification of the container. Tikaraple of the container shows how a
technical specification can have a worldwide impabis holds for all kinds of standards that
prescribe universal sizes.

According to Thompson (1954) industrial historitiase somewhat undervalued the
importance of technological standards in the autor@aondustry. The automotive industry is
an early example of the use of industry wide tetbgioal specifications. These standards
where needed because car producers had to relypphiess, a reliance that was relatively
strong as a consequence of the complex naturetaabiles. An early example of a standard
adopted by the automobile industry is the desigscoéws. These technological specifications
made large scale production possible so that ecmsonh scale were exploited.

Internal and external standards

Internal and external standards relate to diffetgmes of transaction costs (see box 3).
Internal standards are used in order to come &itarbcoordination and hence to less
transaction costs with respect to activities witta firm. External standards play a role in
market transactions. These different roles of makand external standards are linked to the
way Coase (1937) described the nature of the fxtnording to the Coasean principle, a firm
has its optimal size when marginal transactionsctisdt are a result of (vertical) coordination
via the hierarchy are equal to marginal transaatimsts that are a result of (horizontal)
coordination via the market. Better internal staddanable a firm to become larger, whereas
a relative improvement of external standards eniéme possibilities to make use of
outsourcing, subcontracting or purchase througtketar That may reduce firm size.



Box 3: MSD

The Dutch plant of the multinational drugs company Merck, @h& Dohme (MSD) provides an example
of how internal and external standards can affect corporate managks8éniNetherlands delivers drugs
of the mother company to customers and regions all over ttié.Whe Dutch plant coordinates the
logistics, packs the drugs, and makes sure that all ruleggisthtive requirements have been met. Within
MSD there used to exist an enormous diversity in packagesxemple, different logos were used for the
same product. A substantial part of this diversity was unsapgdI his unnecessary diversity can be
considered an example of a suboptimal internal standard. Asrtigaog is, to some extent, free to make
decisions on the shape, size and design of the package, it taag@@nsaction costs by setting unified
standards for its packaging. So the Dutch plant obtainedemhsttions through more internal
standardization and unification.

An external standard is ruled by mandatory requirementsévatbeen imposed by third parties. This can
be the government that made rules (in this case with respemtiaging of drugs), but it can also be a
contract partner that has specifications according to theastaddfined in the contract. Such external
standards in package design play a major role in the case of MISID has to deal with many different
prescriptions in various countries with respect to packagidgitribution of drugs. These differences
relate to texts and codified signs on the package, to bar @uk&) medical descriptions and warnings on
how to use the drugs which are to be included in the packagexample, it is prescribed that the medical
descriptions are in the language(s) of the country where tigs dre used. Obviously it would be
beneficial to a multinational like MSD that distributes itags all over the world, if it could promote some
harmonization of government legislation in this respect. acmonization could also be beneficial to
public health when the harmonized standards would implygeeftibest practices with respect to
information on drugs contained in the package.

Another example where external standards can bring about a oedofctiansaction costs would be a
standardization of qualifications of employees. When diplomasi example, India, China and East-
European nations would provide the same and reliable infamati the different levels of skills of their
incumbent workers, it would reduce transaction costs fansfihat are outsourcing parts of their
production processes to these countries and regions.

3. The transaction costs economics of standards

The previous sections already mention how standadsontribute to the reduction of
transaction costs (see Williamson, 1998; North,019994). It holds both for specialization
and coordination of tasks within firms and for saations at the market. The more production
processes are specialized and split up in variaus,@he more coordination is needed and the
more important it becomes to reduce transactiotsc@n the other hand, a reduction in
transaction costs, for example by making betterafis¢andards, will promote a further
fragmentation of the production process. It imphesre transactions, cheaper production, and
eventually increased consumption and welfare. Apartant reason why standards reduce
transaction costs is that standards tend to reidseeurity and information problems. In the
literature, the best known effects of standardshatevork externalities and a reduction of
switching costs (Blind, 2004). Standardization afsmweases the exportability of products,
which facilitates the creation of economies of scal

Typology of transaction costs
Transaction costs are all costs made in tradedcdioss, either as an exchange of property

8



rights in a market transaction, or as an exchahgesponsibilities in a hierarchical situation.
An entrepreneur who is able to keep his transactosts low, will be more successful to offer
an attractive product to the market, as this tyfjp@oets plays a considerable role in
international trade. In principle two types of tsantion costs can be distinguished: the “hard”
or direct transaction costs and the “soft” or iedirtransaction costs. The hard transaction
costs relate to costs that are readily percepéibtequantifiable, such as transport charges,
import levies and customs authorities tariffs. Bb# transaction costs are much more
difficult to observe and measure. One can thinélidkinds of costs of making and checking
contracts, information costs, costs because ofi@lltlifferences and communication failures,
tacit knowledge on legal procedures, formatiorra$ttand reputation, network building, costs
associated with risks and with rules and regulaitioorder to reduce risks, security
requirements etc.

These transaction costs can also be regardgttsns in (international) tradevhich are the
cause that the optimal trade equilibrium from aehuneoclassical perspective is not reached
in practice. In fact there is much less trade thamfrictionless economy (Trefler, 1995,
p.1029). Obviously standardization in internatioimatie, and trade innovations like the
container, contributed to the increase of trade$loro what extent is unfortunately difficult
to quantify. The theory of these frictions is comgide to the description of search frictions in
labour economics, which give rise to dynamic uneawplent equilibria (see e.g. Mortensen
and Pissarides, 1994). In a similar way as a mattthe labour market transaction costs can
materialize before, during and after the transadtigelf: the contact phase, the contract
phase and the control phase.

In thecontactphase of a potential transaction, the buyer ikitgpfor information about his
preferred product (price and quality), potentigd@iers, or, when the product does not yet
exist, which producer could invent and/or produder him. The seller is trying to find a
buyer for his product through marketing activitieere transaction costs are mainly search
and information costs, where transaction costsansed by the inaccessibility or
incompleteness of information (see also WRR, 20@8)e there is an obvious analogy with
search costs in labour economics. A special featiitiegese transaction costs in the contact
phase is that they are sunk costs and are madenemno transaction results from seeking
contact.

Thecontractphase starts directly after the moment the pakttading partners have found
each other and are inclined to make a deal. Hansaction costs are made in negotiating the
terms of the contract. Parties have to decide entbanake a reasonable slit-up of the
expected rents of the transaction and what to wlioten in the contract. As there will always
be uncertainties about expected rents it is imptssd make complete contracts that cover all
possible circumstances. Apart from this incomplessof information, information can be
difficult to verify and may be asymmetrical. Thigans that one contracting partner can
observe if the contract has been fulfilled, while bther contracting partner lacks this ability

The phase ofontrol consists of the monitoring and enforcement ofcibratract. Both involve
high transaction costs, especially at large diganklonitoring means that business partners
check whether the other party is doing what he jgedto do. If the check turns out that this
is not the case, the next step is enforcementeofdimtract. The most common solution for
enforcement is to start a legal procedure. Esggdrainternational trading relationships, this
is often a troublesome affair. It takes time andheyin large quantities and foreigners often
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feel being mistreated by prejudiced national cowtien they file a claim against a national
company.

Standards and market failure

A telephone would not have any value for a consuaser means of communication if he or
she would be the only user of a telephone. Thedmitiie market penetration of telephones,
the higher is the value of the telephone for thesomers that own a telephone. This is the
essence afietwork externalitiesThe value of the product is closely related ®dlze of the
network. A standard can contribute to the develagtroéa network that is large enough
(Gandal and Shy, 2001, p. 363). Network extermalithat arise when the size of the network
grows are direct network externalities. Indiredwagk externalities arise when the number of
complementary products that is available increase®xample of an indirect network
externality is the combination of computers andvgafe. As more software becomes
available, the value of the computer for the useraases. This is best illustrated by the
moment that the first operating system became abailfor the PC: it was especially after
that time that the PC became a success. When stizethoperating systems were
unavailable, only highly skilled professionals abuke computers. Both internal and external
network externalities are causes of market failmt@ch results in underinvestment, in case
there is no intervention from the government taarethe market failure. In case of indirect
network externalities, a standard can contributdéoreduction of market failure, because it
makes different products compatible (WTO, 200336).

Apart from a coordination problem two other fornisrarket failure can arise as a result of
network externalitiesexcess inertimandexcess momenturaxcess inertia occurs at the supply
side of the market, when the introduction of neghteques is delayed. In such circumstances
firms are reluctant to bring their own technologythe market, since they take for granted that
the technology of the market leader will be domtreemd become standard. Excess
momentum appears when buyers choose an inferionitpoe as standard. These two
coordination problems are to be regarded as disgdgas of standardization. Another
problem is that in the case of a private standarsbaopoly position can be obtained. Here
Microsoft's monopoly on the market for operatingtsyns is a well known example. All
software has to be compatible with the Windows afieg system. Because Microsoft refused
to make the source code of its operating systeriqyuiowas difficult for other producers to
develop compatible software, so that Microsoft dagdadually monopolize the entire

software market.

A further aspect in this context is incomplete mfation. High transaction costs bring about
incomplete information when the transaction co$@cquiring the information that is needed
are higher than the (expected) gains in cost remtyadr profits, that the additional
information yields. Obvious this argumentation skdhat incomplete information does not
exclude rational behavior. Asymmetric informatiarich is a form of incomplete
information, relates to a situation where the bwggmot observe the quality or specific
characteristics of products. In his famous artielesignaling problems with asymmetric
information, Akerlof (1970) gives the example oé thecond hand car salesman. The buyer
does not know the quality of car, so that, as aequence, the bad cars (to speak in Akerlof's
terms, the “lemons”) are crowding the good cargétes”) out of the market. In this case,
asymmetrical information reduces the supply of gquodlity products.

Mandatory standards can result in the removal fiteemarket of all products that do not
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comply with the minimum standard. This resultglig standard is set high enough) in
sufficient quality of supplied goods. Voluntarymstiards in combination with labeling can
provide buyers with sufficient information on qugldifferences in a situation where both low
and high quality products are supplied. Negatibela can be made mandatory by the
government for producers of goods that do not cgmyith a standard. Positive labeling is
used by firms to enable the consumer to disting(oflen more expensive) products that
comply with high standards. Therefore, standardsreduce, or even take away, the problem
of asymmetric information identified by Akerlof. Byaking information more symmetric and
less incomplete, standards reduce the transaabts as they enable more and better
transactions.

From the perspective of information, the economialgsis distinguishes three product types:
(i) symmetric information products; (ii) experieng®ducts; and (iii) asymmetric information
products. Symmetric products contain the infornratlmat is needed in advance in a way that
is observable by the customer. In the case of expex products, the characteristics can be
observed when using it. Asymmetric information proid do not give the possibility to
observe all relevant characteristics, not everr giars of usage. Standards designed to solve
the problem of incomplete information should foomsexperience products and asymmetric
information products. The above examples of lalgedimow that a standard enables the
consumer to access information that he could ne¢ lbhtained otherwise. Safety
characteristics are an example of such information.

Standards as transaction costs reducing device

Standardization decreases search and informatits,dbat are both part of the transaction
costs. When product specifications are standardineicknow to trading partners, the
bargaining process will cover only the price andditions of delivery. When the product has
not been standardized, bargaining will also be eéadth respect to the specifications of the
product. This leaves room for additional informatmosts, since the buyer does not avail of
all information needed. An example is the technsgedcification of parts for the automotive
industry referred to previously. After standardseveatroduced, it was no longer necessary to
search for a supplier that could produce the ghdiswere needed in a specific situation.
Search costs decreased and using external suppiieasne more profitable. Apart from
search costs, contracting costs were also red@mdracts between the producer and its
suppliers did no longer have to be specified extehs Clearly this also reduced enforcement
costs. In the early automotive industry, individpedducers did not have much market power,
so that the benefits of standardization were dgtpassed on to the consumer. Box 4
discusses two other practical examples.

Box 4: How standards can reduce transaction casfgactice

In the case of the eXtensible Business Reporting Languagel(PdB&e are many types of transaction
costs that are reduced. Administration will become less comptex{BRL. Companies using the standard
can also reduce costs, since their internal control and repbasibecome less complicated. Control by tax
authorities will also be less time consuming, and thusclesity. The translation of the financial data from
the backoffice system to a tax statement, warranted by the tes, @dfno longer a complex process as it
can be fully codified. For firms, it becomes much easier taesdifferent stakeholders with the information
that they need, enabled by the right taxonomy and a simphegouthie button. All sorts of reporting can
take place more efficient, both in terms of time and moneyitidddlly, daughter firms and branches can
be managed more efficient, since it is no longer needed to ugdesoimernal reporting systems.

These costs reductions from the use of XBRL are in pamsecgoience of economies of scale and also of
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network externalities. For instance, it brings about corsidercost reductions for firms when external
actors develop their own taxonomies that can be implementeldsiyssms of the firms where these
external actors need information from. Reliability can also ineresisce information has to be imported in
the system only once. Obviously, this development isgytm reduce accountant costs. Management can
also obtain more tailor-made strategic information, thugoripg the quality of the decision making
process. This results once again in a reduction of transacsts, partially because the firm can make a
better risk assessment.

At MSD an internal standard has been developed, to reduce paokisgby — for example — using one
package for a group of regions. Standardized packages can piswérthe visibility of the firm and

through this marketing device enhance reputation and reducadiianscosts. In other words, it reduces
the information costs. The firm itself will mainly bendfibm the standardization by lower labor costs and
a more efficient inventory management. That is why the Dutch pfaviSD, in spite of relatively high

labor costs in the Netherlands, has succeeded to remain effictaetworld wide distribution of drugs. In
order to keep this position, R&D investments are neededtimiap standards that comply with the

existing framework of legislation and regulation (whichésywdemanding in this specific case of drug
packages). Because of this increased importance of R&D financhiftf &fom variable costs towards

sunk costs is taking place. Since MSD is critically asse#sirogvn internal standards, it will also try to
realize optimal external standards when interacting with goversirarthis case of drugs packages, it
appeared that governments were open to discussion for impeavamd harmonization of standards. That
is because also for governments, common arrangements inrheffetandardized rules and regulations of
what drug packages should contain, can be efficient. It enthatethe registration of drugs in one country
will be transmissible to other countries and also that tles and regulations are upgraded to best practices.
Other producers can also benefit from these standardizatiotseffbat is way it is relevant to have these
externalities of these standardization processes internalizedigahas or through governments.

Standards and trust

Trust is an important mechanism that enables tthecteon of transaction costs, especially in
the frequent cases of incomplete and/or asymmiefocmation. In such cases, contracts can
never be complete, and trust will always play & sesmewhere in the transaction process
(Den Butter and Mosch, 2003; Mosch, 2004). Starglardy very much contribute to such
formation of trust. The example of Rembrandt’s sgaghows that quality standards for
“laken” will only lead to lower transaction costhi@n all stakeholders trust the expertise and
independence of the controlling authority. A paigtimade by a well known painter, that
shows the distinguished gentlemen, can help tdksttarust. This example illustrates the
close relation between standards and trust. Theagpn and reliability of the quality labels
have to be build up slowly, because the formatioa toustworthy reputation will need some
time. Explaining the standard and what it stand¢dats users on the one hand, as well as
adequate supervision, and careful developmentepbatation of trust and reliability on the
other hand, are needed to make the label to assiddere the saying is that trust comes by
foot, but may ride away on horse back. There iaraatogy with the fiduciary character of
money. When everybody can be sure that his ordias @nd notes are universally accepted
as means of payment, and when it is almost imples®lbring false money into circulation,
money transactions can take place at low informatimsts. It is for that reason that central
banks put great efforts in reducing opportuniteefatsify money. Bank notes are printed on
special paper and use high tech printing techniquigshidden features and holograms, in
order to fight counterfeit (see e.g. Williams anmab&rson, 2007). The Dutch central bank has
also used marketing campaigns to show the pubiicthey can detect false banknotes,
thereby making the job very difficult for falsiferSimilar methods are needed to make
traders and consumers familiar with all kinds dhés) standards. The familiarity increases
trust. In that way, brand names play also a rolg@sdards, and can represent a high value for
firms. For that reason familiar and establishechtnraames were used to enhance trust in
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internet trade.
4. Investing in standardization

This section deals with incentives for the develeptrof standards. It is from the way
standards affect the economy that can be derivgdstemdards are used and developed. Even
though standards are often developed in reactiomaiket incentives, as has been already
argued above, market failures are present in atées. This will result in too many or too

little (or no) standards. The next section discsissere extensively how market failure can be
an argument to legitimize government intervention.

Incentives to standardize: standardization andrtteeket

Standards play an important role in the ever irgirgafragmentation of production, and the
related process of globalization. Here the chaicanisality goes in two directions. On the one
hand the reduction of transaction costs throughdstalization creates possibilities for an
increased division of labor and more specializatdn the other hand more specialization
and the reduction of other types of transactiornsctheat globalization brings about, e.g.
through economies of scale and better exploitadfaomparative advantages in factor
endowments, will enhance the need for world wide@dards. These cost reductions
associated with fragmentation of production (outsimg) and standardization will usually

not only benefit producers, but by lowering prodpictes, will eventually also benefit the
consumer. How welfare gains of standardizatiorsheged between producers and consumers
depends largely on the extent that producers dectalexclude others from using the
standard. If, under the neoclassical assumptigedect competition, excluding competitors
is impossible, every gain in productivity will eveally be passed on to the consumer.

Box 5: Standards and the chip market

The chip market provides an interesting example of how stamd#ett the profit sharing between
different players in markets. Intel plays an important molgetting standards in the chip market. These
standards to a large extent exclude other producers fromthsingtandard, especially since other
producers (in the chip market this is especially AMD, whtelnds for Advanced Micro Devices) always
have a technological lag relative to Intel, and can only staeidgwng their own product after enough
information about the newest generation Intel chips has becaitalde. On the market for other
computer parts there is much more competition. It is impoftaintel that its chips have excellent
compatibility with these parts, which means that Intel hggdwide producers with information in an early
stage of development, thus enabling the newest generationcefsgors to be compatible with available
motherboards. Other chip producers can, based on thision, only reconstruct what the design of the
newest processor looks like (reverse engineering), whiledtasvely easy for producers of motherboards
to make a design that has good compatibility with the Integssors. This enables Intel (which almost has
a monopoly) to keep its profits high, while the producdrgther parts (that are faced with almost perfect
competition) have no or compared with Intel only very smaififs.

The presence of standards results in more conmgtltiecause inter-compatibility of
intermediate products and parts reduces switchistsdbeing part of total transaction costs).
Joining such a standard reduces the dependengeeoific suppliers (or on dominant
customers). This increased competition will, gelgand on the long run, benefit the
consumer. However, if other producers cannot usetidindard, the owner will have the
possibility to acquire a monopoly position (see Bdx
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In some markets network externalities (see theipus\section) play an important role.
Standards can be warranted in such markets, g #ne also pitfalls from the perspective of
the functioning of these markets. For example GB& telephones in Europe — where only
one standards was used- became an almost instatssy while it never reached the same
level of market penetration in the United Stated (W2005). It illustrates that under specific
circumstances (in Europe) different producers testong incentive to cooperate. At the
same time, the case of the US makes clear thatadlbiseration does not always take place. It
can be that network externalities result in diffénelayers (both producers and consumers)
waiting until the market has chosen for a standasgecially in the ICT sector this inter-
compatibility is of great importance. When a staddgas reached a certain critical mass, it is
very likely to become (almosthe standard and will crowd out other possible statislar

An important incentive for firms to develop a stardican be the so callédst-mover
advantagesThe designer of the standard has a time advaotages competitors when
entering the market, which will usually give hinetbpportunity to maintain a large market
share on the longer term. He also has a knowledgendéage. The presence of network
externalities is usually amplified by the non rivalture of standards. Every additional user is
increasing the utility of all other users, whiléstdoes not come at the cost of all other users
having to share the good with the new user.

Economies of scale and network externalities mabeeerence for international standards
over local standards plausible. Obviously globahdards give the opportunity to realize even
more economies of scale, now that there is not thrdyadvantage of national compatibility
but also that of international compatibility. Thésbecoming increasingly important in the
globalizing world of today.

The possibility to obtain the exclusive right tewsstandard — by using patents and
copyrights — is also an incentive to develop stasgldaVhen the standard is protected by
copyrights or patents, it gives the owners the ipdgyg to financially exploit their invention,
and to exercise market power. The next sectioméurdiscuses this relation between patents
and standards. The possibility to exclude othemnfusing the standard decreases the
opportunities for free riders. Especially in a atian of network externalities, the possibility

to exclude others plays an important role. Heregdpcers and users have a strong economic
incentive to use one and the same standard, asasabhas become the dominant standard in
the market. Therefore, the monetary value of ttaedard will be very large for its owner.

This is the problem of “the winner takes it all”.

When free rider behavior becomes possible, andrficver advantages become smaller,
producers will take a more passive approach irdéwelopment and implementation of a new
standard. In that case, it pays to wait until aeapogiroducer has introduced a standard, and
adopts that standard. The producer that develdpedtandard will bear all the development
costs, while the benefits of the standard are dineesfor all players on the market. This will
result in a clear competitive disadvantage foritim@vating firm. In situations like this, it can
take a considerably time before a standard isduoired in the market.

Section 3 discussed that so called asymmetricnmdition products have characteristics that
cannot even be observed after the products haveusssl. Large players in a market (with
well known brands) can communicate these charatitriby building a good reputation, yet
small players often lack this possibility. In sueckituation the producers of products with a
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relatively high quality have a strong incentivgdm a quality standard. Whether it pays off to
introduce a new standard depends on the extentitthvexisting standards are present and on
the costs that are needed to introduce such aastaffdr example marketing costs to get the
general public familiarized with the standard)slstriking that in most industries there is

only one quality standard. Producers that meetrtimemum requirements of this standard
would often also meet the requirements of a higjuatity standard. There are several reasons
why in such cases it is not profitable for thesedpicers to come with their own standard.
First, the costs of the new standard would haveetehared between a smaller number of
firms. Second, the consumer can only respond itaited amount of information, which

means that every additional standard necessita&slarger marketing costs, and will also
increase the information costs for the consumer.

These arguments illustrate again that the possibdiexclude others from using a standard
plays an essential role. A quality standard maités $ense when products of inferior quality
cannot be excluded from making use of the stanffardnstance when producers pretend
that they comply with the quality standard in theearketing campaigns).

How are standards set?

Sometimes, an existing technology somewhat foigitobecomes a standard. In cases like
this, the standard has an ad-hoc character. Thdathis just there, without the pretension or
plan to make it a standard. Standards which areldped as club goods may rather soon
become profitable, since the costs can be sharéd thie club can still exercise some market
power. In many other cases, however, a lot of doatwn is needed to come to a standard.
This is especially true for public standards, asuoh cases it less likely that the benefits of
developing the standard are large enough for oméyar a few producers who are to develop
and implement the standard. Yet, from the perspedi social welfare the development of
such public standard could be warranted when thfareegains of all stakeholders would
exceed the costs of the development of the stanttastich a case there is a role for the
government.

Standardization agencies, like the German DIN ot ENEC in Europe, constitute another
important institutional arrangement through whitdmslards can be developed. In the
Netherlands the ECP.NL platform plays such a rath vegard to ICT. A large number of
standards, with a more or less official charactarehbeen developed this way. The
development of standards by standardization agewtien takes place via a trajectory of
consultation of and discussion with different staidders. That is because consensus
formation and creating support for the use of thedard is essential. In order to get patents
and copyrights recognized as a standard, standagdirganizations usually demand that they
can be used at no cost or at relative low costs. iShrelevant in case these standards were
originally excludable as a private good or club@da case of complete exclusion, there will
be potential users that do not use the standar@xmple when the price set by the owner is
to high, or access to the standard has been dentedm completely), while the marginal
revenues of using the standard would still be latigen the marginal costs for them. This is
inefficient from a welfare point of view. When tdesigner of the standard has the possibility
to ask a certain price from users of the standardrfler to stimulate the development of new
standards), a trade-off occurs. A choice has tmade between efficient usage of existing
standards on the one hand, and speeding up thiogement of new and improved standards
on the other hand. Here, an open standard (sdaers@gt that can be used by everyone freely,
is the best solution. Sometimes, when the owneegalude others from using the standard, it
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can turn into a “the winner takes it all” situatidrhe mentioned dominant positions of
Microsoft and Intel in the computer world are gaémples of that. On the other hand,
standardizing agencies have an incentive to prodaceany standards as possible, which
could result in over standardization. Further reseahould reveal whether this is the case.

Farell (1996) modeled the process of political riegion that takes place when standardizing
organizations adopt a new standard. He considgitsaion where several producers want to
have a high quality standard implemented. Wheretk&skeholders have large vested
interests, it can be very profitable for them to their own standard adopted, even if there is a
better standard available (note that the concepbwipetitive advantages does not take
efficiency gains that are equal for all companigs account). The willingness to wait plays
an important role here. Since a high degree ofamsiss is needed to get the standard
implemented, a stakeholder that can wait for a komg (and therefore has a strong
bargaining position) has a strong incentive nagdcee with a proposed standard that is of
high quality but very different from its own stamdaThis stakeholder hopes that a fast
implementation of a standard will be of such impode for the other stakeholders that they
will eventually agree with an inferior standard. lteresting conclusion of Farell is,

however, that the player with the best standartiusilally have the largest preparedness to
wait. Therefore he argues that the negotiationgs®ds mainly a process of screening, where
the different stakeholders rank each others prepass to wait. This eventually results in an
ex antestandard of high quality, but can be very timestoning. ICT improvements have
somewhat increased the speed at which new standee@dslopted by standardizing agencies,
but it did have almost no effect on the screenimmggss where the players explore each
others preparedness to wait. The time that is regdea new standard implemented is still
over three years (IEC). This is an improvement carag with the situation 10 years ago,
when, according to the annual report of 1995, nilwee@ 5 years where needed. Yet the
process is still very slow. Especially when exigtinterests are large (usually when there are
multiple stakeholders with large market sharesjart be efficient to increase the speed of the
process, even if this comes at the cost of adoti@suboptimal standard (Farell, 1996).

When setting a standard, the interests of the satsyoften consumers) usually obtain less
attention than those of the producers. The intem@sindividual producers are often very
large, so that even for one producer it can betatgé to contribute actively to the
development of a standard. Additionally, the nundifgsroducers is often somewhat limited,
which makes it easy to get a standard introduceddoordinated action. The users of the
standard are often a large mass where the individigaests related to the standard are only
very small. However, when their number is suffithgtarge enough (as is often the case)
their combined interest can easily be larger thai of the producers.

The welfare economics of standards

By reducing transaction costs standards generalhg la positive effect on the economy and
enhance social welfare. This is especially truemmdgtandards are voluntary and can be used
(almost) freely by all market players. An examgehe open source standards that are often
developed by the users themselves (a well knowmpleais the operating system Linux). An
intriguing question from the economic perspectarabout the incentives for the contributors
to these freely available open sources (LernerTamde, 2000, 2004; Von Krogh and Von
Hippel, 2003; Gutsche, 2005; Maurer and Scotch2@6). These open standards seem to
give much opportunity for free riders, and there ao direct revenues for the contributors to
the standard. However, it appears that informakinahies between the contributors build up,
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where only a limited number of key programmers wbtlae power to decide which additions
are included in the system. Joining such a grougxpérts may increase the prospect to find a
(well) payed job related to the open standard. Afpam that, intrinsic motivation often plays
an important role for the contributors to open sewtandards.

Standards may also have a negative effect on theoety and be welfare diminishing. This is
especially the case when they are used worldwiddlare is a large existing infrastructure
with high sunk costs. In such cases, the existiagdard can make further innovation almost
impossible. This has to do with the high transitbmsts (that are also part of transaction costs)
of switching to a new and better standard. A wetiikn example is the QWERTY keyboard,
introduced in the late focentury to prevent typing machines from jammimgthis era of
computers it would be possible to switch to a keydalesign that maximizes typing speed.
However, the costs of such a change are very Bighe everyone would have to learn typing
all over again.

Large network externalities can be a major caugbede‘lock-in” effects. Here, the costs of
being the first one to switch to a new standardcivis not compatible with the old one, can
be extremely high. This will block innovation uritile revenues of the new standard have
become very high. A good example are fuel enginles.whole infrastructure, with roads,
automotive industry, gas stations and everyonehtasiiearned how to drive such a car,
makes it almost impossible to abandon this stanidaia@vor of another. The economics of
these kinds of technological transitions have b®dansively studied, especially with respect
to new standards and technologies that are maceesff in energy use and therefore enhance
environmental quality (see for example Den Buttet Blofkes, 2006).

Obviously there is a relation between standardsramalvations: several studies found a
positive relationship (WRR, 2003). A study of theNLX2000) of the effects of standards on
the German economy concludes that the impact nflatads on the growth of the economy
exceeds that of other types of innovation. Howestandards can also be harmful to
innovation so that the relationship becomes negaStandardization can for example
decrease the speed at which other major innovatimmbeing developed. Innovations that
require a standard which is not (yet) used worldemvith sufficient network externalities,

will be costly to develop as the revenues fromitim@vations will be low, at least on the short
run. Also, the “winner takes it all” effects termihcrease the risks of innovators. The chance
that in the end the technology of another develteomes the standard is large in such
cases. If so, there will be no revenues at alldoly the sunk development costs. As a higher
rate of return is demanded from investment opparaswith the same expected return but a
higher risk, this risk premium implies a lower pe¢sent value of investments in new
technologies. External effects may, however, samegtiresult in additional revenues, that can
be collected by the owner of the standard. Thishtradso result in higher revenues of
products that are compatible with the standardhd3{R004) finds that industries with a high
R&D intensity are characterized by a relatively loumber of existing standards. It therefore
seems that causality exists in two directions harevating industries do not standardize as
much as other industries, and strongly standardimbastries innovate less. Some other
studies find, however, that there is not necessardausal relation between standardization
and R&D expenditures (Blind, 2004).

The increased risks when the innovations are degrgrh standards, appear to be an
important reason for firms to join collective standization projects. In this way, the risks of
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R&D projects can be substantially reduced (DIN, @08dditionally, empirical evidence
shows that other forces than standards are of éae importance as barriers for innovation
(DIN, 2000). Moreover, as soon as innovations He@me implemented as standards, these
new technologies find their way to the productioogess and to the end users at a much
higher speed than when standards play no rolesimtiovations. This may (more than)
compensate the risk premium and consequent dedreasastments in innovations.
Especially standardizing agencies play an impomaletin this respect. When new
technologies are well specified in a standard,fandll stakeholders available at no or low
costs, the diffusion of the new technology will @lecate (WTO, 2005; Blind, 2004). All in
all, standardization seems to bring about a redadti investments in new technologies, but
at the same time in a better usage and broadecafph of the new technologies. Since this
last effect is of far more importance than thetfitise relation with innovation is (strongly)
positive after all.

5. Standards and the government

The previous argumentation shows that leaving gweldpment of standards entirely to the
market can sometimes result in solutions that abestimal from the perspective of social
welfare. The existence of market failure is a neags— though certainly not sufficient —
condition for government intervention. This sectammtains a more extensive review of the
various aspects of market failure and of the roé the government can play in that case.
First, asymmetric information and network externedi as sources of market failure are
discussed. Subsequently, this section considemplé®f the government in making the use
of standards excludable, by protecting intellecfraperty rights.

Asymmetric information

In some cases, asymmetric information, where tbhdymer usually has better access to
information then his buyers, can result in ine#fitties. This is a clear case of market failure,
since the assumption of full information is no lengnet. When asymmetric information

results in the inability of consumers to includengorelevant aspects of the product in their
buying decision, it is possible that only produtigt score low on these aspects are offered on
the market, since they cost less (WTO, 2005). Taisbe undesirable, and therefore, albeit
under conditions, can be a legitimatized groundyfmrernment intervention.

The government can take several measures to iese market failures. One possibility is
to force the producers to label their products.theo possibility to intervene is a complete
ban on products that do not comply with a certainimmum level of quality. The latter is often
inefficient, since there may also be demand fordioguality products. For instance, some
consumers might not derive any utility from thetfd@at a good has been produced in an
ecologically responsible manner.

Apart from internalizing negative externalitiesisitespecially through reducing information
problems that the government can benefit societan be done by the introduction of a
quality label that provides the user with inforneation several relevant aspects. Such a
multidimensional quality label facilitates the sbyppf products with various quality levels.
This system aims at promoting product differendiativhich enhances consumer welfare.
Although such a standard does no longer imply athset of minimum requirements that all
products should comply with, it can still be regadd standard. Joining this type of standard
can be voluntary or mandatory. It is very likelptlproducers that have a low score on certain
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dimensions will not voluntarily join the standand the hope that consumers will expect an
average quality of the product in the absencefofimmation. This can be undesirable.
Therefore, the EU-energy label, for example, is daaory and must be used by all producers.

Definitions with a subjective character pose anotiyge of asymmetric information problem.
For example, the definition of chocolate has bgmtidied in a standard that prescribes,
amongst other things, a minimum percentage of cdeaulucers are not allowed to label
products that do not comply with the standard digdim of chocolate as “chocolate”. Such
(mandatory) standards are desirable from a so&Hare point of view, since they reduce the
opportunities to misuse asymmetric informationthlis way they reduce the chances of
miscommunication and as a consequence the infawmatists for consumers. It is, however,
important that the standard is closely relatedaputar definitions of the products that are
covered by them. In other words, it is importardt tivhat is defined as “chocolate” in the
minimum standard, is in line with what is generabnsidered to be chocolate.

Exclusivity and the protection of intellectual pesty rights

When third parties cannot be excluded from usingw (improved) standard, it will less
often become profitable to invest in the develophoérsuch a standard. On the other hand, a
standard protected by copyrights or patents, pesvide owners with the possibility to
exercise market power. It raises the price of uiiegnnovative standards and consequently
yields an incentive to increase the supply of iratwve standards, while their usage will at the
same time decrease. Obviously there is a tradia dfis situation. Farell (1995) shows that in
the presence of network externalities a less thlupfotection is justified from the
perspective of social welfare. Two types of ineffitcies accumulate here: (i) the individual
that does not use the standard whereas his or@nermutility of using the standard is higher
than the marginal costs, and (ii) the decreaskdnutility of the other users, caused by the
non-participation of this additional user. Empitieaidence shows that the presence of
patents is indeed an important motivation to stedida (Blind, 2004).

When several producers engage in the developmenheiv standard at the same time, as
was the case with the development of the DVD-playef the VCR, in the end all producers
will have to switch to the technology that succeled®aching a critical mass of users first. In
such situations the contribution of individual pugdrs does not really lie in the development
of the standard as it is, but rather in develojirzglittle bit faster or better than the others.
Here, the first producer who gets his or her figdpatented is rewarded with all the revenues.
Again: “the winner takes it all”. The presence twbag network externalities makes it even
possible that a standard that has been chosen s@havbitrarily (e.g. it is not outstanding
with respect to quality compared with the othehtexdogies that competed to become the
standard), becomes protected by copyrights or gateryway. Therefore, most standardizing
agencies require that the standard that is adap@ehilable free or at a reasonable price.

Legislation by competition authorities, which praetgecartel formation, may exclude
inventions that have become a standard, from thiegtion by property rights. This can
happen in cases where this protection resultséredsed market competition. Measures that
have lately been taken against Microsoft are a kredlvn example. At first sight it seems
somewhat unfair, because it implies that findirgg fire “somewhat” useful are protected,
while a finding that becomes “very” useful at ataer point in time, loses this protection.
However, it is plausible that making such excestioiil benefit social welfare. Moreover,
since the large profitability of these findingsmagemainly from the fact that they have
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become a standard, and not so much because ofdbpt®mnal quality of the innovation

itself, it can be regarded as unjust that the owféne standard obtains a monopoly. Blind
(2004) points at the fact that a lot of useful de&nds have started as patented technologies —
something that is clearly positive — while thesesgatents can (especially when the
standard has become a success) substantially resttloelogical progress afterwards since
others are not allowed to develop it further, aindes diffusion of the standard is limited. In
that case “standing on shoulders”, which is a msgurce of technological progress, is no
longer possible.

Apart from the arguments above with respect tcettternalities of standardization, the
government can also standardize its own servicapegial case relates to services provided
to multinational organizations. These organizatioften have to take all sorts of differences
in rules and legislation that exist between difféereountries into account. It can bring about
high transaction costs for them. Especially smalintries with legislation that differs
substantially from that of other nations, will makemselves less interesting for
multinationals. For a small country like the Netheds it is therefore important to take this
aspect of international compatibility into accowuriten reconsidering the design of the legal
system. Harmonization and less complexity can ecdéime ability of a nation to attract
foreign investments. To keep such country attractis a trade nation, it is important to be one
of the first in designing and adopting new inteiorél standards, especially with respect to
government services. An example is harmonizati@ahraducing transaction costs with
respect to customs regulation, where many charigesdy have been made through the
WCO (World Customs Organization).

Finally, ineffective governance with respect tanskardization can result in an increased
negative effect of the lock-in effects discussedieaWhen the government very strongly
supports a certain standard, and when it can begelabonly through lengthy procedures, the
introduction of a new and better standard will hechmmore difficult. This is once again a
plea for a well designed standardization policgt tls preferably organized through
standardizing agencies. These agencies can dgyat@kattention to policies that attempt to
reduce lock-in effects, by promoting and supportimgintroduction and development of new
and better standards. The government can subségpkayt a helpful role as an early adopter.

6. Conclusions

This paper outlines what can be called: “the ecanswf standardization”. By giving a
number of examples, it describes the mechanismsghrwhich standards have their impact
on the economy. A major aspect is that standaelggyortant means to reduce transaction
costs. They may reduce uncertainties, risks aner atiiormation problems; they may exploit
economies of scale and network externalities, hag lmay enhance coordination of
production processes. Thanks to standards morgaitaans can take place, which is
beneficial to social welfare.. It is striking thaelfare economics has somewhat neglected this
important role of standards in the literature.

There is a large diversity of standards, differiregn standards that are used within a certain
firm to standards that are used at a global lendlreave resulted in fundamental changes in
transaction and trade technologies and infrastraciithe container is a good example of the
latter. It is sometimes difficult to draw a linetlveen what can be called a standard,
legislation, institutionalization or technology. ©oould even say that a common language, or
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a common value system within a society can alsoobsidered as standards. At least, similar
processes that reduce transaction costs play &eoée For example, empirical evidence
shows that countries with similar legislation hagktively large bilateral trade flows (Den
Butter and Mosch, 2002). From that perspectivdriternational Bureau for Fiscal
Documentation (IBFD) attempts to harmonize taxdigion of different countries throughout
the world. Empirical research of Islam and ResB606) shows that good and reliable
institutions are even more important for internadibtrade than harmonization of these
institutions. Therefore, standards should also playmportant role in controlling the quality
and reliability of institutions.

There is also a definition problem with respecivttat can be called a standard and what an
innovation. Many of the examples of this paper shiwat standards can often be considered
innovations themselves — again the container agaious example. Often, it is not so much
the technological sophistication — it is a mistakéocus innovation policy exclusively on
“high tech” — but organizational efforts that anepiarticular needed to get a new
technological standard implemented and accepteatifteyent stakeholders. The relation
between innovations and standards has yet anathendion. On the one hand, the existence
of a standard can result in a large number of adldditional innovations within the system of
the standard, that derive their value from theddash On the other hand, because of high
sunk costs, a standard can result in a lock-irmsdn, where innovations that do not comply
with the dominant standard, no longer take platés problem of the lock-in, and that of high
transition costs of escaping from it, also occune&wa much better alternative for the old
standards becomes available, that would improvialseelfare on the long term. In that
sense, standards can also harm welfare.

The extent to which the standard has the charat&public good appears essential for the
way standards affect the economy. Often, a teclgyado specification becomes a standard
after a dominant market player in the private seleis put efforts in getting it accepted

within the market. In order to guard against frielens, and to earn back the investment and
implementation costs of the standard, it shouldhlde possible to exclude others from using
the standard. However, exclusion of others fromgighe standard becomes undesirable from
the perspective of social welfare, when the use sthndard brings about network
externalities. In cases of market failure, incesgito invest in the development of standards
can be too low. In such cases government interwensi needed. A similar argument holds for
government support to escape from lock-in effentsta come to faster implementation of
newer and better standards. It is difficult howet@iorganize this government intervention in
an effective and efficient way.

This paper only provides a qualitative review @ thiay standards reduce transaction costs,
and of the consequent welfare gains. Quantificatioihese welfare gains, but also of the
costs of the introduction and implementation ohdeads, has barely taken place. This is a
promising field for further research.
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Picture 1. The “syndics” by Rembrandt, setting stadards for the quality of “laken”.

Picture 2. Hugo de Groot (Grotius), protagonist ointernationally accepted sea law.
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