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Executive summary

1. Most traded goods have important qualities which cannot be revealed by inspection or ordi-
nary use. These qualities, which are difficult or impossible to detect but which nevertheless
play a role for the buyer, are called credence characteristics. Credence goods are goods for
which the buyer’s decision-making is dominated by concerns about credence characteristics.

2. Credence goods show an asymmetry between seller and buyer with respect to knowledge
acquisition. Therefore, there is a need for the buyer to combine the quality claims of the seller
with information about the credibility of these claims. The credibility depends on the seller’s
credentials, ie, an undisputed record of honesty, competence and determinedness with respect
to the quality of supply. 

3. There are three major types of credence characteristics. The first type of credence characte-
ristics covers the ‘hidden’ qualities of a specimen of a good. Among such characteristics, the
most conspicuous are the ones which relate to aspects of the production process (like free-
range pigs). In the second case, each specimen is supposed to live up to a large set of mini-
mum standards which – especially as a whole – are very difficult to test for the buyer. In the
third case, a specimen is considered to represent a brand which has important probabilistic
characteristics.

4. The development of characteristics of individual products can be modelled in terms of a
quality life cycle. Initially, the characteristic is subject to much interest among buyers and
sellers, but the end result is a minimum standard with respect to the particular characteristic.
This minimum standard is added to the other minimum standards which characterise the
particular product. Products with a long history (like many food products) have shown
developments which include large numbers of individual quality-characteristic life cycles.

5. The market-level evolution of probabilistic credence characteristics can be modelled as an
interplay between consumers and retail chains with complex portfolios of products. These
products are described in terms of their probability of ‘breakdown’, ie, the probability that
they are unsatisfactory to be buyer. The buyers’ learning about and reaction to breakdowns are
specified in a way which makes it rational for the retail chains to obtain a certain degree of
uniformity with respect to the breakdown qualities of the different products. The retailers are
also interested in removing the buyers’ over-evaluation of the breakdown probability of their
products and in reacting promptly in the case of ‘quality crises’.

6. It is suggested that traditional forms of government support to the credence characteristics
of export goods may be unfit in relation to the rapidly changing characteristics of many of
today’s products. Similarly, there is a need for reconsidering the policies of consumer
protection and support with respect to credence goods. 
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1. Introduction1

The positive and the negative pig-in-poke phenomena

As long ago as 1562 a well-known English proverb was recorded as a maxim: ‘I will neuer
bye the pyg in the poke.’2 To most people this maxim appears to be self-evident. The fact that
a seller offers a buyer a pig (real or metaphorical) in a closed bag (real or metaphorical)
should make the buyer suspicious. Why doesn’t the seller open the bag? Probably because the
pig is of sub-normal quality!3 However, some buyers do buy pigs in pokes. Otherwise the
proverb ‘to buy a pig in a poke’ would have disappeared from ordinary usage. The question is
therefore: Why does the seller dare to offer the buyer a (low-quality) pig in a poke? Why
doesn’t the buyer open the bag and inspect the quality of the pig?

The ordinary explanation of the pig-in-poke phenomenon emphasises the slyness of the seller
and the feeble-mindedness of the buyer. But this explanation is critically dependent on the
assumption that the buyer can detect the quality of the pig by opening the bag. This
assumption does not reflect the normal conditions of the buyer’s process of quality detection.
Most traded commodities have hidden qualities, which will not be revealed by inspection or
ordinary use. In this respect, it is not easier to make a full evaluation of the quality charac-
teristics of a pig than to evaluate a computer. 

The positive pig-in-poke phenomenon may be interpreted as an explicit recognition of this
situation. To put pigs in pokes is an act of information hiding (or suppression of information)
which emphasises 

• the asymmetry between seller and buyer with respect to knowledge acquisition, 
• the seller’s responsibility for possible quality defects (caveat venditor4),
• the need for the buyer to combine the quality claims of the seller with information about

the credibility of these claims.
• that the buyer has no reason to fear the adverse selection of expert buyers (who in an

open-poke system might be able to select the best specimens of the pigs).5

1 The research has been carried out at the University of Aalborg, Department of Business Studies. It was supported by the
Danish Food Technology Research and Development Programme (FØTEK). Helpful comments to earlier versions of the
paper have been given by Jens Bonke, Klaus G. Grunert, Christian Knudsen, Preben Sander Kristensen, Folke Ölander,
Kristian Philipsen and Kirsten Plichta. The author is, of course, responsible for the remaining problems.
2 See ‘Pig’ in the Oxford English Dictionary.
3 The age-old risk for the buyer of being revealed as a ‘sucker’ by his market transactions is recorded in the pig-in-poke
proverb as well as in related examples of proverbial wisdom. Like the proverbs of many countries on the European continent
,it dates from a time when whole animals were important exchange objects. At that time there was ‘a risk of buying a cat in a
bag’ (acheter chat en poche (Fr.), die Katze im Sack kaufen (Ger.), købe katten i sækken (Dan.), etc.). The most obvious
interpretation of this saying is that the seller cheats the buyer by delivering a cat instead of a more valuable animal; the buyer
may, for example, get a worthless cat when he expects a hare (see ‘Kat’ in Ordbog over det danske sprog). For the adherent of
Moslem and Jewish eating rules who cannot accept that the bag contains any trace of pig-meat, a similar interpretation can be
made of the pig-in-poke proverb (see below).
4 Ie: let the seller beware.
5 Barzel (1977, p. 304, 1982, p. 38) has in passing dealt with what he calls the pig-in-a-poke phenomenon and exemplified it
by diamonds and apples sold in bags (see below).
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The negative pig-in-poke phenomenon may be interpreted as a hostile exploitation of situa-
tions where buyers think that a positive pig-in-poke system is well-established. In this system
of information hiding and of buyers trusting seller quality claims, some sellers may be able to
charge the price of high-quality pigs although they deliver low-quality pigs in their bags. The
occasional occurrence of such dishonest sellers emphasises that the market for pigs in pokes
(both in the literal and the metaphorical sense) presupposes a repeated development of
appropriate institutional set-ups which allows buyers to regain confidence in the quality
claims of sellers. 

The positive pig-in-poke phenomenon is an important aspect of trade in a complex world. To
understand this we may reinterpret Akerlof’s (1970) famous model of the market for slightly
used automobiles.6 According to this interpretation, a new car of a certain brand is sold as a
pig-in-poke good in order to ensure that it can be considered as a fair sample of the output of
the producer’s large-scale system of production and quality control. In this way there is only a
small probability that the car will turn out to be a low-quality ‘lemon’ while there is a big
chance that it conforms to a large set of minimum standards.

To ensure that all new cars are fair samples of this distribution, buyers are not allowed to
make extensive testing. However, as soon as the car is bought, the poke is opened and some of
the buyers may find out that they have bought a ‘lemon’. Such buyers are more likely to try to
resell their cars than luckier ones. Therefore, the market for slightly used cars has a higher
percentage of ‘lemons’ than the market for brand-new cars, and this fact is reflected in the
buyers’ decision-making in a way which leads sellers of ‘non-lemons’ to suffer an unfair drop
in their market price. Therefore, high-quality sellers tend to withdraw from the market, which
to an increasingly large degree is characterised by low-quality sellers. It is not easy to avoid
this mechanism and create a market for slightly used, high-quality cars.

The institutions supporting the positive pig-in-poke system cannot be constructed in a single
step; rather they are the outcome of a long-term evolutionary process with successive attempts
to hinder that bad quality drives good quality off the market (the product version of Gresham’s
Law7). At the same time, the specification and control of the quality characteristics of the
goods tend to expand. This process can be seen as a race between sellers with a low-quality
strategy and sellers with a high-quality strategy. The former try to invent means of selling
low-quality goods as if they were of a better quality while the latter try to invent means or
credentials for distinguishing themselves clearly from competitors supplying lower-quality
goods. In this context, the buyer can only be said to have ‘bought a pig in a poke’ in the
negative sense, if he has failed to check the available evidence concerning the seller’s
credibility.

6 Some tend to see Akerlof’s case as relating to experience goods only. This is not a necessary interpretation. It is sufficient
that a certain proportion of buyers (experts, etc.) has a certain probability of detecting that they have a ‘lemon’.
7 An early formulation was made by Chamberlin (1953, p. 26). Further developments were started by Akerlof (1970).



Towards a static and an evolutionary framework

To a large degree, the evolutionary process is determined by the fact that buyers have few
direct possibilities of evaluating the quality characteristics of goods. Instead, buyers tend to
concentrate their interest in various surrogates for quality measurement like trademarks,
brands, warranties, reputation, etc. These subjects have, to an increasing degree, been dealt
with by the economics of information and industrial organisations (see eg Tirole, 1988;
Stiglitz, 1989; Krouse, 1990) but large, unexplored areas still remain. Most of the literature
has studied comparative-static problems instead of treating explicitly the evolutionary process.
The work has also largely ignored the radical pig-in-poke problems of ‘credence goods’, even
though this concept was formulated by Darby and Karni as early as 1973. Instead, the
literature has concentrated on search goods which give few analytical problems and simple
experience goods which have proved to be well-suited for game-theoretic analysis.

The present paper explores the difficult concept of credence goods. Furthermore, it presents
elements of an analytical framework which is designed to end up in dealing with the evolution
of credence goods in an interaction between sellers and buyers. It is, eg, concluded that 

• product characteristics are not given but evolve in the open-ended evolutionary process,
• the buyers’ process of quality detection is to a large extent collective and not individual,
• the credentials of sellers are especially related to their ability to survive and prosper in

the evolutionary process,
• third parties – including government – play an important role in this process. 

More generally, the paper explores how a radical form of ‘the difficulty of distinguishing good
quality from bad quality is inherent in the business world; this may indeed explain many
economic institutions and may in fact be one of the more important aspects of uncertainty’
(Akerlof, 1970, p. 22). To cope with this problem, it is necessary to combine into an
evolutionary framework (cf. Andersen, 1994) ideas of bounded rationality within behavioural
economics, the characteristics approach to consumer demand and the attempts within in-
formation economics to classify goods according to the buyer’s problems of quality detection.

The paper develops the concept of credence goods and its implications in several steps. In
section 2 basic notions of information economics and of the characteristics approach to
demand theory are presented and developed in order to deal with credence goods and
credentials. Then three types of credence characteristics are explored in sections 3 and 4. The
buyer has to build his belief in the characteristics of a good on his trust in the seller because

(1) there are important ‘hidden’ qualities of a specimen of a good, 
(2) there is a large set of minimum standards which the good should live up to but which

is too difficult to test, and 
(3) the specimen is considered as taken from a class of goods (eg a brand) which has

important probabilistic characteristics. 

M A P P
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These types of credence characteristics are used to explore the evolution of complex product
designs and the market-level evolution of probabilistic credence characteristics (section 5). In
the latter case the starting point is the relationship between a buyer and a retail chain with a
complex portfolio of products. In the conclusion some analytical problems and some policy
issues are summarised.

2. Credence characteristics and credence goods

To approach the problem of credence characteristics in a systematic manner, it is appropriate
to start with different ways of characterising goods and different types of the buyer’s
information about goods. Then we turn to a more complex model of the buyer’s process of
quality detection and to the seller’s quality control and provision of credentials which forms
the basis for several analyses in the rest of the paper.

Different specifications of goods and products

The multitude of words denoting the objects8 of economic exchange (‘goods’, ‘products’,
‘commodities’, ‘brands’, etc.) is not only reflecting a terminological confusion but also different
viewpoints on and approaches to quality issues. From a demand-side viewpoint we have ‘goods’
(desirable articles) while a production-oriented viewpoint emphasises ‘products’ (articles ) and
a trading-oriented viewpoint may be phrased either in the broad categories of more or less
standardised ‘commodities’ (articles or raw materials that can be bought and sold) or in the
narrow categories of ‘brands’ which are related to a particular organisation (firm, trade
organisation, etc.). In the present paper the starting point is the demand-side view of quality but
the ambition is to expand the analysis to include the other views. The paper claims that the
evolution of credence goods can only be understood in this broader framework.

(1) The characteristics approach to demand theory (see, eg Lancaster, 19719), identifies goods
by an n-dimensional vector of characteristics, ie, of properties which are important for the
actual choices of consumers.10 In other words, the goods are represented by points, (c1, c2, ...,
cn), in an n-dimensional space of characteristics.11 If two specimens are represented by the
same point, then they are identical to the buyer, else they belong to different goods. Let us say
that the sellers supply k different designs or specifications of goods. We may also talk of
different user-oriented12 product designs (or product specifications).

-4-

8 Both material and immaterial ‘objects’.
9 Other contributions to the characteristics approach is summarised by Gorman and Myles (1987).
10 Actually, a unit of a good is characterised by an n + 1-dimensional vector which also includes its price. But in the present
argument price competition is pushed into the background – often by assuming that all goods are sold at the same price.
11 In the literature on economic psychology and marketing, this kind of ‘characteristics’ are normally called ‘attributes’ and
their subjective character is emphasised – in opposition to Lancaster et al. In the present paper the concept of characteristic is
almost used in the sense of Lancaster (1966, 1971), ie, as objective properties of products and services which are of
importance to buyers. However, such objective properties are not necessarily bound to the individual specimen of the
products. They may also relate to the production process (eg, free-range pigs) or to the probability that a certain specimen of
a brand has a certain minimum level of a property (eg, the risk that a piece of pork has the ill smell which some male pigs
have).
12 In the present context no distinction is made between users and buyers. Instead the words are used as synonyms.



(2) The input-output approach to production theory sees products as produced by means of
other products.13 If the economic system produces m different products, then each of these
may be described technologically by an m-dimensional vector of input coefficients. In other
words, the input-oriented product designs (or product specifications) are defined by points,
(a1, a2, ..., am), in the m-dimensional space of products. If two specimens are represented by
the same point, then they have the same costs and are in this respect identical to the seller. On
the other hand, a single user-oriented design may be represented by different input-oriented
designs since they only differ with respect to features which are irrelevant to all the buyers
(except for their reflections in the supply price).

(3) The practically oriented quality-function-deployment approach (Burn, 1990) argues that
firms should bridge the viewpoints of consumers and producers in their design of brands. This
leads, eg, to the so-called House-of-Quality technique (Hauser & Clausing, 1988; Bendell et
al., 1993, ch. 8) where buyers’ characteristics are the starting point for the determination of
the contribution of the different aspects of production to the overall user-oriented quality of
the product. In the present context, the problem could be how each of the inputs contributes to
one or more of the quality characteristics. This contribution can, in principle, be described by
an m x n-matrix14 of correlations between inputs and characteristics, to which is added a table
of correlations between the different inputs. 

(4) The evolutionary interpretation of commodities and brands emphasises that only seldom
are firms able to make a radical reconstruction of their input- and user-oriented designs.
Instead we see that both the firm and its customers are more or less bound to a particular
definition of the interface between the two parties (Andersen, 1991). Although the behaviour
relates to the interface between sellers and buyers at market level; its importance can best be
understood by comparing with heuristics of problem-solving applied by individuals and
organisations. Here, we can relate to Simon’s (1982) ideas of bounded rationality and
satisfying behaviour. With respect to the evolution of product design such a behaviour leads to
an incremental and cumulative trial-and-error process which explores an immensely complex
space of possibilities (see the section on The evolution of complex product designs). The
sellers generate new varieties which only to a limited extent differ from their immediate
predecessors; the buyers perform the testing of and the selection between the varieties.

Types of information about characteristics

When a seller (she15) gives a commodity the predicate ‘a-pig-in-conformity-with-present-day-
specifications’, then it is practically impossible for the buyer (he) to check whether she is
right. The reason is that the specification is seldom fully formalised and that many of the

M A P P
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13 According to this radical formulation even land and labour are products. The problems related to this conception will not
be explored in the present paper. Instead the reader may consider the formulation as a convenient simplification.
14 The House-of-Quality approach applies an n x m-matrix, but in the present paper the transposed version is applied because
it is in accordance with the input-output logic.
15 In the present paper, sellers are female and buyers are male. This distinction simplifies the identification of the parties
involved in an exchange process.
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quality characteristics of the specification (like the genetic, hygienic and ‘ethical’ qualities)
are very difficult to detect and judge by the individual buyer. Instead the buyer has to rely on
the seller and/or the overall quality control system. But the buyer does not need to build his
confidence in the seller on blind trust. Instead he may show

• credence, ie confidence based on external evidence. 

A classic example is the client (he) who has confidence in a physician (she) because of her
credentials, ie the documents which to him certify her educational qualifications and her right
to medical practice.16 In a more metaphorical sense the notion can also be applied to the buyer
who has confidence in the quality characteristics of a seller’s offer because of her

• credentials, ie an undisputed record of honesty, competence and determination with
respect to the quality of supply. 

She has much to lose from a single dishonest act, so she can be considered to be credibly
committed to honesty. Thus, she is worthy of the buyer’s credence.

When making his decision, the buyer is sometimes including

• credence characteristics, ie characteristics which the buyer normally evaluates indirectly
by reference to the seller’s credentials. 

Such credence characteristics are present when the buyer has high pre-purchase costs of
quality determination (high pre-costs) as well as high post-purchase costs of quality determi-
nation (high post-costs).17 If the buyer cannot trust the seller’s quality claims (eg about ‘free-
range pigs’ produced according to certain rules), then he faces high information costs and for
this reason he might reject the transaction. If, on the other hand, he has credence in the seller,
then the evaluation of the credence characteristics is quite straightforward: a credible
supplier’s claims should not be questioned.

Finally we have

• credence goods, ie goods for which the buyer’s decision-making is dominated by
concerns about credence characteristics and thus about the seller’s credentials.

These definitions of credence characteristics and credence goods expand and enhance the ori-
ginal formulations of Darby and Karni (1973, pp. 68 f.) who just talk of credence qualities as
‘those which, although worthwhile, cannot be evaluated in normal use’ because they ‘are ex-
pensive to judge even after purchase’; they appear to use ‘credence goods’ as an abbreviation
of goods ‘laden with’ credence qualities (pp. 81 ff., 84). These preliminary definitions were
meant to distinguish credence goods from the types of goods defined and studied by Nelson
(1970, 1974): search goods and experience goods. In the present terminology we may define 

-6-

16 See also Arrow’s (1963) broader analysis of the solutions to the quality problems of medical profession.
17 The useful abbreviations ‘pre-costs’ and ‘post-costs’ are used by Krouse (1990, p. 510).



• search goods are goods which have low pre-costs and thus allow the buyer to shop
around and find the best-quality specimen by simple inspection;

• experience goods are goods which have high pre-costs but low post-costs since quality
information is obtained by the buyer as a by-product of use after the purchase; this
information provides input to the decision-making about repeated purchases. 

In contrast to such goods, credence goods have important characteristics which at best can be
learned by chance or through costly procedures which may involve third-party exports.

The discussion in terms of different types of goods rather than different types of characteris-
tics is well-founded in the case of goods with only one type of characteristics. But this easy
case is very unlikely to occur frequently.18 Instead we have to characterise each characteristic,
i, in terms of both its perceived quality level, ci, and the method of quality detection, di. This
means that the perceived quality of the product is characterised by a vector of n pairs (or an n
x 2-matrix),

((c1, d1),...,(ci, di),...,(cn, dn)),

where the c-values are adequate measures of perceived quality of a characteristic whereas the
d-values are either ‘search’, ‘experience’ or ‘credence’. 

The question is now how the buyers give priorities to the different characteristics. A simple
hypothesis is that buyers prefer, ceteris paribus, search characteristics to experience characte-
ristics, and experience characteristics to credence characteristics.19 However, such an ordering
of preferences is only apparently but not actually able to ensure that search goods and
experience goods become much more frequent than credence goods. First, the pig-in-poke
phenomenon may reduce measurement costs and adverse selection; for this reason, search
characteristics may intentionally be transformed to credence characteristics.20 Second, the
ceteris paribus clause is seldom relevant since credence characteristics (like nutritional,
hygienic, and ‘ethical’ characteristics) may refer to a more fundamental level of quality than

M A P P
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18 It is difficult to make general propositions on goods or commodities since we still have no theoretical ‘commodology’
which corresponds to the do-it-yourself theories and practical hints of retailers, etc. The latter types of knowledge were
earlier in, eg Germany integrated into a Warenlehre which is reflected in encyclopaedias on commodities. The Danish
example is Meyer (1952).
19 Nelson’s (1970) hypothesis is that consumers are less sceptical of search than experience characteristics. This thesis has
been supported by empirical evidence (eg Ford et al., 1990). Darby and Karni’s (1973) hypothesis is that consumers are less
sceptical of experience than credence characteristics. The latter hypothesis was sharpened and tested by Steenkamp (1989,
pp. 126 ff., 184 ff.); the study of pig-meat (gammon) supported the hypothesis. However, in another investigation the
hypothesis found no support (Ford et al., 1990). There is, however, reasons to be sceptical of this kind of very partial testing –
especially from an evolutionary point of view. The problem is, especially, that the quality characteristics of different types are
not comparable in a simple way. The rest of the paper will implicitly suggest other reasons for scepticism. For instance, some
of the difficult-to-test characteristics are so important that a generalised Gresham’s Law cannot be assumed. If this law was
functioning, the market for many products would simply cease to exist since product risk would become intolerable. The
existence of a solution to the problem answers the question that the referees raised as a critique of Akerlof’s (1970) market-
for-lemons paper: ‘Why could there be a market for something like eggs, they said, if people are so worried about quality?’
(Akerlof, 1990, p. 65) The answer is: because of an institutional setting which allows buyers to trust that acceptable levels of
many potential credence qualities are obtained.
20 See the section on Barzel’s argument.
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search characteristics and, to some extent, experience characteristics. However, before we
explore this set of problems it is helpful to integrate the different parts of the analysis into a
model of quality detection.

The buyer’s complex process of quality detection

In terms of the introductory pig-in-poke problem we may say that a transaction normally
presupposes that the seller provides claims about quality characteristics (quality indicators) as
well as indications about her credibility (credentials). Other buyers, firms specialising in
quality control, and government, may do the same. On the background of his preferences,
previous experiences and general knowledge, the buyer decides which of these quality indi-
cators and credibility indicators he wants to apply, and then he forms expectations about the
level of the individual quality characteristics. Finally, he forms expectations about the overall
quality of the different alternatives he is facing and makes his choice. Experience with the
good as well as with the process of quality detection serves as inputs for a revision of his rules
of decision-making during the next round of choices.

-8-

Figure 1. A general model of the buyer’s process of quality detection21
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21 The model is partly inspired by the quality-perception-process model of Steenkamp (1989, p. 120). However, the ter-
minology has been adapted to the purposes of the present paper and an explicit feed-back loop to the stock of knowledge and
preferences has been introduced. Furthermore, the notion of available credential (credence indicator) has been introduced.



This interpretation of the buyer’s process of quality detection is depicted in Figure 1 which to
some extent builds on a model suggested by Steenkamp (1989, ch. 5). His model represents a
synthesis between studies in the economics of information and studies of quality perception in
economic psychology and marketing. It was mainly developed to support concrete marketing-
oriented studies within a given economic system with given conventions and norms. But it is
also useful for clarifying conceptual issues in relation to the dynamic change of credence
goods and credentials of sellers. However, there is a large difference between the terminology
of the present paper and the terminology of Steenkamp.

The model focuses on the buyer’s process of quality detection (or quality perception) in a par-
ticular buying situation. Here the first problem (arrow 1) is to determine which of the enor-
mous set of available quality indicators should be applied in order to detect the quality of a
specific product. This is done on the background of his previous experience. In the Steenkamp
framework the buyer is supposed to discern between intrinsic indicators which are part of the
physical product (colour, texture, etc.)22 and extrinsic indicators which are information related
to the package (trademark, product specifications, etc.) or to external sources (verbal advice,
technical reports, etc.). In the case of pigs in pokes only extrinsic indicators are available. But
the reflections on the opening of the bag relate to intrinsic quality indicators. The buyer is also
supposed to judge his confidence in a specific quality indicator. For example, he may consider
the probability that a package (or a poke) bears a faked trademark.

The second problem for the buyer (arrow 2) is to infer from the observed quality indicators to
the quality characteristics that represent the benefits he expects from the product. These
characteristics are assumed to be unobservable before the purchase. In the buying situation
there is no other way to learn about them than through inferences from quality indicators and
previous experience. Even the colour of an apple, at the time of the purchase, is not a quality
attribute but only an indicator – of the colour at the time of consumption and of the taste and
nutritional quality (which often relate to ripeness which again often is related to redness). The
problem is, rather, whether a quality indicator has a large or a small predictive value with
respect to a quality attribute. Redness has, for instance, a low predictive value when it comes
to discerning between the taste of different sorts of apples, but for the lack of a convenient
alternative it is still much used (Barzel, 1982, pp. 42 ff.). 

Another problem is reflected by the buyer’s distinction between experience characteristics and
credence characteristics. The problem is that these two types of quality characteristics differ
with respect to his possibility of applying previous experience. In the experience-characteris-
tics case this experience is a reliable source of knowledge whereas it is much less useful in the
credence-characteristics case. Furthermore, the predictive value of available quality indicators
is often higher for experience characteristics than for credence characteristics. Finally, cre-
dence characteristics are almost solely related to extrinsic quality indicators while experience
characteristics are also supported by intrinsic quality indicators. These differences suggest
that buyers have difficulties in handling credence characteristics. Thus strong credentials are
needed.

M A P P
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22 The product is here defined narrowly as excluding package, etc. In this respect we follow Steenkamp (1989, p. 100) and
earlier marketing-oriented studies of ‘quality cues’ in the consumer’s process of quality perception.



M A P P

The third problem for the buyer (arrow 3) is that for decision-making purposes he has to make
a one-dimensional evaluation of the expected quality of the product even if he is interested in
many different quality characteristics. In the transformation from judgements about individual
quality characteristics to an overall evaluation, some emphasis is put on the confidence in the
observation of indicators as well as in the predictive value of the inferences to quality
characteristics. In both these respects, we have seen that experience characteristics tend to
come out better than credence characteristics. However, the existence of strong credentials
may change this situation. 

The fourth problem (arrow 4) concerns the way the buyer evaluates his experiences with the
product in the light of expectations (arrows 1-3). This may lead to a reconsideration of prior
experience, competencies and preferences in the light of the experience gained from a particular
purchase (arrow 5). The result may be a modification of the buyer’s information processing and
decision-making in relation to future purchases. Furthermore, the result may influence the
information on a firm’s credibility characteristics available to consumers as a group. For
instance, the buyer may share information about a firm’s trustworthiness with other consumers.

The seller’s control costs and types of credentials

The model of the buyer’s process of quality detection may be used to interpret the positive
pig-in-poke phenomenon. The deliberate suppression of information by high-quality sellers
means that product-intrinsic quality indicators are exchanged with extrinsic quality indicators
which take the form of (explicit or implicit) quality claims. It also means that the different
quality characteristics obtain an equal status, and this may shift buyers’ interest towards more
complex and difficult-to-control kinds of characteristics.23

These changes are not only dependent on the seller’s commitment to high-quality but also on
her competence to evaluate the quality characteristics of what she puts in the bag.24 In other
words, she must be able to sort her commodities, ie to split up of a stream of products into
several output streams (see Casson, 1985, 1987). For instance, the stream of pig carcasses is
split into separate streams according to the results of veterinary control. Similarly, the stream
of pig sides is split into bacon and non-bacon purposes according to fat contents and other
characteristics.25

In principle, the sorting process consists of three distinct steps: evaluation, labelling, and
switching.26 To take an example from the hygienic characteristics pigs:
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23 These consequences of the suppression of information clearly indicates that we are not simply facing a problem of
avoiding double control costs (by the seller as well as the buyer). This is Barzel’s (1982, pp. 37 ff.) explanation of the positive
pig-in-poke phenomenon.
24 The different ways of characterising products and goods are sometimes influencing the seller’s evaluation criteria in a way
which does not reflect buyer-oriented characteristics (see eg Kristensen, 1992). This important problem cannot be dealt with
systematically in the present paper (see, however, the section Production-process-oriented characteristics).
25 To the extent that this sorting process influences payments to suppliers, it may provide a feed-back to the quality of future
deliveries.
26 Casson (1987, p. 92) only discerns between labelling and switching. However, the labelling may actually transfer
information to large data bases. The problems of on-site evaluation and data base management should be studied separately.



• the veterinarian first examines the pig;
• then the pig is rated to belong to one of several categories and it is labelled accordingly;

no label means the best category;
• if the pig is labelled, then it is switched to a separate stream of treatment which

corresponds to its category. 

To simplify, we may consider a situation where the evaluator simply has to accept or reject
each item. In this situation the result of the total sorting process is a splitting up of a single
input stream into a stream of bad output and a stream of good output.27

Sorting costs depend on the precision which is required to divide the heterogeneous input
stream into more homogeneous output streams (Casson, 1987, pp. 92 ff.). If sorting activities
are strict and costly, then few errors are made. If they are sloppy and cheap, many errors are
made.28 However, the propensity to make sorting errors is not constant but depends on the
utilisation of the sorting capacity:29 when utilisation increases, then the evaluation, labelling,
and switching becomes more and more erratic. Sorting costs may also depend on the
specification of the product and its characteristics. This specification may be changed in a
way which makes it more robust to the influence of random events. This is the main purpose
of Taguchi’s techniques of product design well-known from the quality-management literature
(Logothetis, 1992, part IV).

The discussion of the sorting process emphasises that the credible commitment to high-quality
supply presupposes a quality control system with variable costs, standard investments and
‘sunk costs’. Credibility may also imply that the seller performs different kinds of quality
control with respect to her suppliers. Since each transaction in the production chain normally
has some influence on the credence characteristics of the final product, a vertically oriented
system of quality control may be of major importance. Vertical integration may, eg, allow
unified control of the whole chain of production, an avoidance of double quality control, and a
placing of quality control activities at the most effective place in the chain.30 However,
different kinds of contract production can serve as a substitute for vertical integration.

M A P P
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27 Sorting has no sense if the input stream is homogeneous. But it may be potentially heterogeneous. For instance, several
hundred million Danish pigs have been individually controlled for trichinosis even if the disease has not been found in
Denmark one single time since the late 1920s. This means that the input stream to Danish slaughterhouses has been split up
into two output streams, but one of them has been empty for decades. The background for this costly behaviour is that the
pigs are exported to countries where the trichinosis stream is not empty and where an individual control is necessary to
ensure a near-zero risk of infection of humans.
28 There are two types of errors with respect to the output streams which, according to Casson (1987), are called type I errors
and type II errors. A type I error occurs when a good item is placed in the bad output stream. A type II error is made when a
bad item is placed in the good output stream. In the first case, the producer looses advantage related to good items (eg a
premium paid for good products). In the second case, the user faces the inconvenience of a concrete bad item as well as of a
heterogeneous stream of products. In the following we shall only discuss type II errors.
29 The reason is that even if sorting activities have traditionally been relatively labour-intensive, the sorting capacity cannot
be changed in a flexible way. Sorting is based on specialised skills and today it is supported by considerable physical and
organisational investment. Under such conditions the sorting capacity, ie the human and physical sorting capital measured in
capacity units, may easily function as a bottle-neck in the process of production. In the simplest analysis, this capacity cannot
be changed in the short run.
30 The most radical solution is, of course, that the buyer produces the product himself. By producing vegetables or eggs in
his own back garden, he can, eg, be sure about their ‘ethical’ quality characteristics. 
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The existence of a quality control system is only a necessary but not a sufficient condition for
the buyer to believe in the seller’s quality claims. The seller also has to supply relevant
credentials since they are a necessity for the buyer’s treatment of credence characteristics; but
even in the case of experience characteristics they are of much importance. If the relevant cre-
dentials are available, then the first purchase of an experience good will less often be
considered an experiment. Therefore, most buyers will be more likely to adopt the good.

The negative pig-in-poke phenomenon is a constant threat to this system. Part of this
phenomenon can be explained by the tendency to infer that the next seller along has the
samesufficient credentials as most sellers do. Having been disappointed, he infers that the
credentials are dubious. Another explanation is that low-quality sellers mimic the credentials
of high-quality sellers in a way which makes it impossible for the buyer to discern between
them. In this case the high-quality seller may have to engage in costly investments in order to
recreate her credentials in a way which makes them clearly discernible from the non-
trustworthy ‘credentials’. Alternatively, she may have to give up her high-quality strategy.

(1) The classic form of a credential is the well-reputed brand or trademark. Originally branding
was a method of securing property rights over livestock and it presupposed legal protection of
brands as unique identification marks of individual owners. But gradually this marking system
changed its function, and in the end brands became trademarks or ‘brands’ in the modern sense
(Landes & Posner, 1987). The background for the early part of the development of this system
was that brands gave buyers an easy way of recognising specimens from herds reputed to have
super-normal quality. At the same time this reputation allowed sellers of livestock with a
reputed brand to take a premium which could be capitalised as goodwill or brand equity. The
fact that this capital could be lost makes owners of reputed brands unlikely to cheat and likely
to make investments to secure and develop their brand. It is the high propensity of sellers to
make such investments which makes reputed brands well-suited as credentials.

Today the branding system is well-developed and very complex (Bowbrick, 1992, ch. 5). We
have brands covering a single product line of a producer, brands specific to a product group
and brands which cover all the products of a divisionalised firm. We have implicit brands
which cover the goods that a well-reputed shop is willing to sell and explicit brands which are
applied by retail chains. The more the branding system develops, the more it becomes clear
that it relates to credence qualities. Even the fact that a renown shop is selling an experience
good means that the buyer can expect a try-out to be a good experience. It is the credence
quality of the shop that its assortment is totally dominated by high-quality goods.

(2) Product warranties may also function as credentials. In order to function as a credential with
respect to credence goods, the low probability that the buyer will detect sub-standard products
must be outweighed by a high reward to buyers who find a defective specimen. Such warranties
raise the problems of cheatful or neglectful buyers which are well-known from the insurance
literature on moral hazard and adverse selection. However, the benefits might be worth the
costs. Eg, we may discuss how it is possible to claim in a credible way that minced meat sold in
plastic is really from cattle only and not partially from pigs. Normally, this problem can be
solved by a combination of the normal reputation mechanism and a public control system. But
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Moslems want to avoid the slightest possibility of pork being included. In an acute situation,31 a
European exporter who did not have the Moslem halal-certification found the solution of giving
a warranty with a 5000 D-Mark reward to anyone able to find proof of any kind of pig-meat in
their products (Hjarnø, 1992, p. 74). This reward was large enough to cover the control costs of
an expert buyer but not large enough to allow the production of faked parties of meat products.

(3) Third-party backing of the claims of the seller is yet another form of credentials. The third
party is a firm or an organisation which is specialised in making credible claims. Sometimes
the dominant sellers of a type of product try to create such an organisation at branch level or
to persuade government to take the responsibility. Historical evidence suggests that such
activities are especially successful in the export trades where the lower-quality competitors
may come primarily from abroad (French wine and cheese, Danish butter and bacon).32

3. Credence characteristics of individual specimens of goods

There are two interrelated problems in the literature following the introduction of the concept of
‘credence qualities’ (or credence characteristics) in the pioneering paper of Darby and Karni
(1973). First, there is much confusion about definitions since each researcher sticks to his own
narrow definition. Second, credence characteristics tend to be treated as a very special case of
characteristics (Tirole, 1988, pp. 106, 113 ff.; Krouse, 1990, pp. 534 ff.) since the evaluation of
the applicability of the overall concept is judged in relation to specialised definitions. In the fol-
lowing sections, an attempt is made to develop three very different cases covered by the basic
concept. The first type of credence characteristics is the ‘hidden’ qualities of an individual spe-
cimen of a good or brand. The second type is the simultaneous occurrence (conjunction) of the
multiple characteristics which are all basic for a satisfactory specimen of an individual product.
The third type is related to probabilistic properties of a class of goods (normally a brand) rather
than to the properties of individual specimens. Before we turn to the probabilistic properties we
shall, however, discuss the evolution of product designs in terms of minimum standards.

Production-process-oriented characteristics

A quality characteristic of an individual specimen of a good or a brand may be ‘hidden’ in
three different ways, which means that

• the characteristic will be revealed as soon as the product is unpacked;
• the characteristic may sooner or later be revealed because it is related to the given

physical product, even though it is difficult to detect
• there is a large probability that the characteristic will never be revealed since it is related

to the production process rather than to the physical product. 

M A P P

-13-

31 The problem became acute because in 1989 a single shipment of minced meat from a European firm to an Arab country
was revealed to contain traces of pig-meat. The firm went bankrupt but the problem remained in the consciousness of
Moslem buyers, including the ones living in Europe (Hjarnø, 1992, p. 18).
32 Different ways of designing third-party control are sketched and discussed by Vroom (1987).
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In the first case we are dealing with an experience characteristic while the two last cases cover
credence characteristics.

Many of the characteristics of a good, (c1, c2, ..., cn), may be given a product- or a process-
oriented specification. In the former case, the characteristic is defined independently of pro-
cess of production, normally in the form of a use-functionality specification. In the latter case,
one or more of the inputs to the process of production, (a1, a2, ..., am), are used for defining
the properties that the buyer wants from the good. For instance, a certain kind of liverpaste
may either be described through the (gastronomic, nutritional and hygienic) characteristics of
the final product or through the recipe which leads to these characteristics through a proces-
sing of pig liver, fat, milk, flour, spices, etc. A mixture of use functionality and production
process is normally used for food-product specifications.

In some cases the production-process-oriented specification acquires a role as a quality
characteristic without any reference to a product-oriented specification. Such cases cover
credence characteristics par excellance which are emphasised in Bowbrick’s (1992, p. 52)
definition of credence characteristics. According to him they are the ‘ones that the buyer has
to take the seller’s word for rather than experiencing, such as “organic”, “no artificial
colours”, “hand-made”, “Made in Italy”, and so on.’ All these characteristics are in the nature
of predicates of individual specimens with truth values ‘true’, ‘false’ and ‘undefined’.33

Normally the buyer is unable to make a direct evaluation of the truth value of such predicates
since all of Bowbrick’s examples refer to claims about the production process with no (easily)
traceable influence on the physical product.34 Instead the quality claims relate to a
production-process-oriented specification of product characteristics.

Production-process-oriented specifications are especially wide-spread with respect to food
products. An age-old example relates to the Moslem and Jewish predicates for being ‘eatable
in a religious sense’: halal and kosher (Hjarnø, 1992; Kamins & Marks, 1991). For instance,
the kosher-predicate for meat products refers to the conjunctive statement that the product 

• is not from pigs and a series of other animals and
• is slaughtered according to specific rules about blood drainage and
• has not been in direct or indirect touch with milk and butter, etc. 

The recently developed predicates in Western Europe which emphasise animal welfare and
ecological concerns (like ‘free-range pigs’ and ‘ecological milk’) are not less complex but the
problems of control and the judgements about border cases are probably less explored than in
the case of predicates which have been used for thousands of years.

The application of production-process-oriented specifications is problematic for two reasons.
First, they delimit the range of possible process innovations since they must not interfere with
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33 The undefined case may emerge when the condition is not clearly specified. It is normally through a trial-and-error
process that the details of the condition become specified (eg the amount of foreign components allowable in a Made-in-Italy
product, Olsen, 1990).
34 Here we may distinguish between pragmatic predicates and absolute predicates. Some of the latter are found in early
definitions of ‘organic’ or ‘ecological’ products.



the aspects of the production process which are fixed by the specification; use-functionality-
oriented specifications do not define such restrictions.35 As a consequence, the difference in
costs of production between production-process-specified products and closely related pro-
ducts which have the same use-functionality-oriented specification will often continue to
increase. Second, it is obvious that the use-functionality-oriented specification is more likely
to be observable to the buyer than the production-process-oriented specification. In other
words, production-process-oriented specifications are often related to credence characteristics
while use-functionality-oriented specifications are more likely to represent experience charac-
teristics. The former presuppose complex credentials which depend on special forms of
industrial organisation as well as on consumer organisations and government regulation. The
latter are much more easy to handle and appear to be of more relevance to the buyer.36

A basic trend in the evolution within the economic system appears to imply a movement from
production-process-oriented specifications to use-functionality-oriented specifications of the
characteristics of goods. This trend is supported by most technicians who represent basic
principles of engineering design when they tend to ignore production-process-oriented
specifications which cannot be transformed to production-process-independent statements.
The trend away from the production-process-oriented kind of credence predicate should not
be overestimated, however. Innovations with respect to quality-control systems have increased
the ability to create credentials and internationalisation of production as well as environmental
concerns have increased consumers’ awareness of many production-process-oriented
characteristics. Especially with respect to the food sector there are few reasons to believe the
science-fiction stories about total dominance of use-functionality-oriented specifications, like
eg substituting bacteriologically produced ‘meat’ for normal meat; the two being indistin-
guishable.

Goods with numerous properties, and the role of standardisation

Practically all goods are complex systems used for complex applications. In principle, they
could be described by a vector of characteristics which has a very large number of elements.
Even if all these potential characteristics were easily discernible to the buyer (which they are
not!), the testing of them all is practically impossible. Therefore, they cannot all be ‘charac-
teristics’, ie properties which are important for the buyer’s actual choices. The alternative is
that the seller integrates k important properties of a good or brand, j, into a single
characteristic (like: ‘basically satisfactory’ or ‘according to present-day standards’). This can
be done by defining k minimum standards, cmin

1j, cmin
2j, ..., cmin

kj, and then formulating a
composite characteristic of the good, namely 

• the conjunctive proposition or meta-standard, Sj, that satisfies all the individual
standards, Sj = cmin

1j ∧ cmin
2j ∧ ... ∧ cmin

kj.37
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35 A nice example using cucumber pieces in a vegetable sauce is described by Kristensen (1992, p. 204).
36 See the argument and tests by Steenkamp (1989, pp. 126 ff., 183 ff., 243 ff.).
37 This is a special version of the conjunctive model of evaluating a brand (see Kotler, 1991, pp. 199 ff.). In the normal
model, the buyer checks each element of the conjunctive proposition. In the present context, the buyer assumes that the
conjunctive proposition is true as a whole based on the credentials of the seller.
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Such a composite characteristic, Sj, is clearly a credence characteristic since it is very costly
and since it probably is impossible for any buyer to know all the standards and even more so
to check whether a specimen of the good is satisfactory with respect to them all. It is, for
instance, practically impossible for the buyer to check whether a pig is satisfactory with
respect to all the standards concerning its nutritional, gastronomic, hygienic and ethical
properties. Instead we may imagine that he just adds this composite characteristic to the
characteristics that he judges explicitly as parameters.38 If the buyer has no trust in the seller
of a good with many minimum standards, he will normally find a more credible seller rather
than try to cope with the individual elements of the conjunctive statement.

The fight against complexity by establishing a composite credence characteristic has deve-
loped in a piece-meal fashion based on the ‘local’ environment of the sellers and buyers. The
hypothesis that the properties of a good are adequately reflected in one (or a few) abstracted
notion(s) is based on earlier trials and errors of the buyer or his references. But this process
will only lead to relatively stable and usable knowledge provided a high degree of credibility
concerning the stability of the output of the seller. This credibility is, eg, dependent on the
credible commitment of the seller, which sometimes is enforced by government, by sellers’
organisations, and by many inter-organisational customs and institutions.39 This institutional
framework was established partly to cope with earlier violations of ‘the principle of
commodity abstraction’ (see Andersen, 1991).

The need for establishing the preconditions for making conjunctive statements is probably
among the most important factors which have led to the development of a complex set of stan-
dards. The diversity of standards which may directly or indirectly further the establishing of
composite credence characteristics is quite confusing. David (1987) has, however, produced a
taxonomy which helps us gain an overview (Table 1). David distinguishes between technical
and behavioural standards. The standards discussed in relation to commodity abstraction have
been technical standards concerning minimum attribute levels. Normally, they have developed
through evolutionary market processes rather than through deliberate design decisions. But
combinations are also seen, as in the case where an evolutionary setting of a standard is
concluded by a compulsory minimum standard in order to avoid the last few free-riders or in
order to squeeze out small-scale producers.40

The technical minimum standards cannot stand alone. In relation to David’s taxonomy it is
especially clear that they presuppose that standards have already been established with respect
to measurement and grading systems; otherwise there would be no way of fixing the technical
minimum standards in an unambiguous way. It is also clear that minimum standards often
serve to facilitate some kinds of weak compatibility between different products (well-defined
qualities of tender meat can be used in recipes where more varying-quality meat would often
create problems). 
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38 In the present exposition the case where individual minimum standards are dealt with by the buyer will not be discussed.
39 On credible commitment, see the literature from Schelling (1960) to the institutionalism of North (1993) and to the
models of applied game theory.
40 Examples of both situations were seen around the turn of the century. In the case of Danish butter, government control
helped to stop the last few free-riding dairies from making exports (see Bjørn, 1982, pp. 147-50); in the case of the US meat
industry, the compulsory meat inspection helped to squeeze out small business (see North, 1981, pp. 193 ff.).



In the present context the most important aspect of David’s taxonomy is, however, its
emphasis on behavioural standards which typically contain greater elements of ambiguity than
the technical standards. The solution to the lemon and pig-in-poke problems should largely be
found in the definition and control of behavioural standards (or credentials). At the two first
levels we find the definitions of acceptable behaviour and of the minimum competence for
treating credence goods. Here David (1987, p. 215) mostly refers to relatively formalised
examples (eg ‘legal codes that separate licit from illicit conduct’), but in practice we also find
looser definitions and rules. The latter are even more frequent when we come to the standards
of behavioural compatibility between buyers and sellers. The contractual documents are
always underspecified with respect to credence characteristics, so much importance must be
attached to how they are normally interpreted and to how they relate to unwritten standards of
commercial conduct.

Through such standards buyer’s difficulties with credence characteristics have partly been
overcome. In other words, the behavioural standards make the evolution of very complex
technological standards possible. We shall now turn to these technological standards.

The evolution of complex product designs

The idea of minimum standards suggests why an important characteristic may disappear from
the buyers’ focus of interest: it is simply transformed from a parameter, cij, to a part of the
conjunction of minimum standards, Sj, which is normally taken for granted. Actually, this
disappearance is part of the typical life cycle of most quality characteristics, and it explains
why key success factors in a certain industry change through time. The quality-characteristic
life cycle is clearly a market-level phenomenon which presupposes a relatively complex
analysis. But a simplified analysis will help to clarify several issues with respect to credence
characteristics.

M A P P
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Table 1. David’s taxonomy of standards41

Measures and references

Minimal attribute levels

Compatibility

weights, measures, grades
dimensions of materials
   and products

safety levels (system)
safety features
   (component products)
product quality
physical design of
   interfaces
codes

professional licencing
accreditation of institutions
precedents in law

legal codes
job certifications
certification of competence

contractual forms
standards of commercial
   conduct (honesty)

BehaviouralTechnical

41 The table has been simplified vis-à-vis David, 1987, p. 214.
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Let us use the example of the pork-in-plastic phenomenon: the supply of pork chops packed in
plastic film and placed in a supermarket cold counter. Let us assume that pork in plastic in
period t is considered as a search good with visible fat (and price) as the decisive charac-
teristic(s), while period t + 1 shows a sudden burst of consumer awareness about an ‘ethical’
characteristic (like transport conditions for living pigs) which for many buyers transform pork
into a credence good. This new situation creates a market process which may end up in
different ways for the ‘ethical’ characteristic of pork: 

• it may disappear from the interest of the buyers; 
• it may be used to create a market niche for a certain group of sellers;
• it may be transformed into a minimum standard which characterises all kinds of pork. 

In the last case, the interest in visible fat and minor price differentials may reemerge as totally
dominant issues. However, at a later point of time a new quality characteristic (eg hygienic or
ethical) may enter the attention of sellers and buyers and in this way another quality-
characteristic life cycle is started.42

The idea of a quality-characteristic life cycle suggests that goods have no have fixed place in
the taxonomic system of information economics. The attention of buyers may shift from basic
credence characteristics (eg food safety and lack of adulteration) to price differentials in com-
bination with simple search and experience characteristics. But as more and more search and
experience characteristics can be taken for granted through a process of standardisation, the
attention of buyers may turn to new types of credence qualities (eg ‘ethical’ characteristics).

The attention of sellers also shifts. Characteristics which once were at the centre of attention
of their quality control systems may later be turned into simple minimum standards, while an
increasing part of their resources for quality control and quality improvement is used in
relation to what now appears to be key success factors.43
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42 Here we have a simplified way of defining ‘minor’ and ‘major’ user-oriented innovations (for a more comprehensive
typology, see Abernathy and Clark, 1985). A minor user-oriented innovation may  often be described in terms of the seller’s
selection of a product design (an n-dimensional vector) within the given space of designs which are explicitly evaluated by
the buyers. By analysing the positioning of existing product designs in the space of actually applied characteristics, the seller
may recognise an unoccupied or under-exploited market niche and try to exploit it by a minor innovation. Caplin and
Nalebuff (1986) cite low alcohol beer and caffeine free soft drinks as typical recent examples of such innovations and tries to
develop an analytical framework for the analysis of them. But their approach is not sufficient for the analysis of the long-term
evolution of goods since they do not deal with ‘major’ innovations which may be defined as innovations which implies the
introduction of a hitherto unrecognised quality dimension.
43 Such shifts between the different types of goods are ignored by Nelson (1970, p. 320, 1974, p. 739) in his attempts to
relate empirical industries to the theoretical taxonomy (and thus to start econometric studies). Instead, his division of, eg,
nondurable product groups is based on whether or not sampling is destructive. Food and most other products can only be
tested by destroying the sample and are therefore called experience goods (since the occasional use of small free samples is
not considered a sufficient compensation); clothing and related products can be tried out and are therefore considered search
goods. The advantage of such a crude classification is that it creates a division which is clearly independent of the subsequent
testing of hypotheses on different types of goods. But it is of dubious value in more concrete studies and it removes any
attention from the evolution of the characteristics of goods. From a concrete point of view it is, eg, not obvious why relatively
well-defined goods like sugar and butter are placed as experience goods whereas footwear and knit goods are search goods
(even in relation to Nelson’s use of data for the US in the 1950s).



The shifts in attention are easy to understand from the viewpoint of Simon’s (1982) bounded-
rationality approach. In this context the buyer cannot simply add more and more useful
characteristics to his specification of the product he wants. This is only possible in the
unrealistic world of general equilibrium theory where we may easily find that only one
specimen exists of each good (or commodity). This appears to be implied by the model of
Debreu (1959, 2.4, his emphasis) where ‘a commodity is therefore defined by a specification
of all its physical characteristics, of its availability data, and of its availability location. As
soon as any one of these three factors changes, a different commodity results.’ In this way an
astronomically complex decision-problem emerges.

If we leave Debreu’s fantasy world, we have to introduce time and complexity in an
evolutionary way. Our main problem is to give an account of the apparent contradiction
between (1) the limited and more or less constant cognitive capabilities of the individual
buyer, and (2) the increasing complexity of many product designs. A simplified solution to
this problem is to say that the number of characteristics, n(t) + 1,44 dealt with by the buyer at
any point of time, t, is more or less constant over time and, especially, that it is smaller than
some cognitive maximum, nmax. We may thus give a buyer-oriented specification of a given
product j at time t in terms of the vector:

(Sjt, c1jt, c2jt, ..., cn
n(t)jt).

While the parameters may be exchanged by others in a later period, the minimum standards
may (in the present simplified case) be seen to develop in an orderly way: new minimum
standards are simply added to the already existing minimum standards. Thus, the number of
minimum standards, k(t), is increasing with time and the conjunctive statement, Sjt, becomes
more complex with time:

Sjt = cmin
1j ∧ cmin

2j ∧ ... ∧ cmin
k(t)j.

A hitherto unrecognised quality property develops to a part of the set of minimum standards
through a period where it is an actual quality characteristic. The reasons why the charac-
teristic was originally latent may, eg, be that buyers were unaware that it was not included in
the set of minimum standards to a satisfactory degree or that no seller had succeeded in
developing a product which was superior with respect to this characteristic and which had
been recognised as such by buyers.

As defined here, the k(t)-dimensional standard part of the product design reflects an evolutio-
nary design trajectory which successively has explored some of the potential characteristics.45

Given a description of minimum standards, Sjt, we have that cmin
1j and cmin

2j represent the
characteristics of the original product design which first became standardised while cmin

k(t)j is

M A P P
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44 The n(t) individually considered characteristics and the conjunction of minimum standards.
45 Because the evolutionary design trajectories take place in an expanding space of characteristics, they are much more
complex than the ‘natural trajectories’ of process development discussed by Nelson and Winter (1982, pp. 258-262).
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the most recently standardised characteristic.46 This ordering reflects a mixture of random
events, technological possibilities and buyers’ preference orderings.47 Typical design trajec-
tories reflect important issues for evolutionary-economic research.

An evolutionary design trajectory can be related to what Lancaster (1979, pp. 26-9) calls
vertical and horizontal differentiation between product designs. A design can be said to be
vertically differentiated from (better than) another design if they are identical in all but one
standard, and if only one of the designs has a satisfactory performance with respect to the last
standard (or is better with respect to a graded quality characteristic). Horizontal differentiation
means that the two designs differ in a non-proportionate way with respect to several
dimensions; for this reason comparisons are difficult. If each of the two horizontally
differentiated designs gives rise to an evolutionary trajectory, we have a simple evolutionary
design tree with a single bifurcation. Since each evolutionary design trajectory may be split
into two or more branches, a complex evolutionary tree may emerge.48

The aggregate-level design trajectories reflect an incremental and cumulative trial-and-error
process which explores an immensely complex space of possibilities. The sellers generate
new varieties which only to a limited extent differ from their immediate predecessors’; the
buyers perform the testing of and the selection between the varieties. Such a process may
degenerate if all aspects of the preliminary solution are questioned in each period. Therefore,
the evolutionary design trajectories (and the evolutionary design trees) are based on a process
of partial standardisation. In other words, the partial standardisation of the interface between
sellers and buyers stabilises the preliminary results.

The emergence of product design standards allows the seller to exploit economies of scale in
production and trade while the buyer can decrease his costs of information about and
utilisation of the good. But the application of such standards is not unproblematic. Actually,
they suggest two related problems: On the one hand, some of the strongly defended
standardised characteristics may hinder the introduction of new characteristics. Thus, the
evolutionary design trajectory may end up in a lock-in (Arthur, 1988). On the other hand,
free-riders may be able to exploit the fact that buyers take the standardised part of the design
trajectory for granted. The free-riders may succeed in selling a product design as equal to the
standard quality even if it does not live up to some of the standardised characteristics. In this
way, they obtain lower costs than the honourable competitors but in the long run they
undermine the existence of a complex standard.
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46 This interpretation presupposes that all minimum standards are upheld forever. No problems are encountered in the case
where a low standard is superseded by a higher standard with respect to a certain characteristic dimension: both can easily be
integrated into the conjunctive statement about all minimum standards. But sometimes old standards become a hindrance to
new ones. For instance, the standard strength and insulation properties of a wall in a house was defined in terms of bricks for
centuries . The application of new materials presupposed new definitions of standards. However, the old brick-oriented
standards are translatable to the new ‘functional’ definitions. 
47 Such orderings cannot be explored in the present paper. One aspect of the ordering corresponds to the income elasticities
with respect to the demand for different characteristics of goods. Another aspect reflects the ease by which different
characteristic dimensions can be measured and controlled.
48 Two evolutionary design trajectories may also be joined by combining two product designs into a single product design.
Therefore, we may rather see an evolutionary design network than an evolutionary design tree. This concept will not be
developed in the present paper.



A fable of pigs in pokes

Now the background is set for partial rethinking of the initial discussion of the pig-in-poke
phenomenon. The results of this rethinking can conveniently be presented in terms of a fable
about the market for piglets in the old days:49

So, once upon a time there was a peasant (she) who specialised in piglet breeding and
transported her surplus production to the market in pokes or bags. Here she met another
peasant (he) who had no sows but would like to buy a piglet for fattening and subsequent
provision of pork during the winter. The question for the seller was whether or not she should
offer the piglet in the transportation bag. The question for the buyer was whether or not he
should open the bag and inspect the piglet. The answer for both depended on contextual
information, like whether the transaction was part of a repeated game or a unique event.

In the case of a unique event (and in the absence of strong juridical or moral standards50), the
buyer would believe that he was facing a trick and the seller who foresaw this reaction of the
buyer would abstain from a pig-in-poke offer. In the case of a repeated game, communication
between buyers and third-party intervention (see Milgrom et al., 1991), the situation would be
quite different. In this case the pig-in-poke offer would represent a valuable innovation to the
sellerwhich to the buyer would suggest that she had an undoubted reputation of honourable
behaviour (she dared give a pig-in-poke offer), that she took the responsibility of quality
defects, and that she offered the buyer a fair draw from her sample of piglets rather than a
biased draw due to the adverse selection by herself and earlier buyers.

Provided that the buyer believed that the seller had credibly committed herself to honest
behaviour (eg because her goodwill capital was at risk), he would have few incentives to open
the poke: many relevant qualities of piglets (fodder per kilo pig, predisposition to illness, etc.)
are unobservable before the purchase, an inspection of the piglet would imply that he accepted
the principle that the buyer should beware of quality defects (caveat emptor51), and the
inspection of different piglets would not only increase his transaction costs (and the necessary
competence about piglet transactions) but it would also increase the price (since the seller
would charge a premium for allowing the buyer to have a chance of finding a higher-than-
average-quality piglet).
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49 The fable may be turned into a theory of certain aspects of economic history which has hitherto largely been left
unexplored. Such a theory may relate to Hicks (1969). The present ambition is, however, to present an approach to credence
goods and credible commitment. In this context the starting point is a rough rethinking of proverbial wisdom of exchange
problems. Had the purpose been to approach economic history directly, cattle would probably have been a more interesting
subject than pigs. In the latter case the traditions of breeding and trading did not reach any high degree of sophistication until
the nineteenth century. This late development (see Epstein & Bichard, 1984) reflects the fact that until recently the production
of piglets was a low-status job in many cultures which received no attention comparable to that given to horses, cows and
sheep. This status is emphasised by the fact that eating pork is forbidden by the Bible and the Koran, and that pig breeding
was given little notice even by the pork-loving peoples of Imperial Rome and the Nordic countries. Furthermore, piglets were
simple low-priced products due to the rapid breeding rate. Only during the last hundred years things have changed and we
have, eg, seen a still more rapid and systematic genetic change.
50 For the pioneers of modern retail trading it showed up to be important to use an honest behaviour in all cases. This helps
to explain the economic role of Quakers in England and the US (Akerlof, 1983, p. 178; Bowbrick, 1992, pp. 237 ff.).
51 That is: let the buyer beware.
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The idea of exchanging pigs in pokes spread from the initial seller-buyer relationship to other
relationships. As its advantages became clear to more and more buyers, the seller had the
chance of expanding her production and sales. Other sellers had the choice to accept the new
trading method or to stick to tradition and suffer a loss of competitiveness. Through such a
process of diffusion and competition, in the end a pig in a poke became a standard product
with a single price. But improvements could be made. 

One problem was that buyers reacted strongly when they received the weakest piglet of each
litter (a weakling who grew only slowly). One solution for the seller was to destroy it instead
of including it among the piglets delivered. An alternative solution was to breed sows
producing more homogeneous litters. In both cases the resulting increase in the price of
piglets would probably compensate for the costs of the improvement. Another problem was
the costs of bringing the piglets to market. The solution was that the actual piglet was replaced
by a ‘virtual piglet’, a contract promising the delivery of a piglet at the buyer’s farm; in this
way some of the transportation costs and of stressing the piglet by bringing it to market could
be avoided. Contracts which secured the delivery of piglets at a future point in time were also
possible.

There is not difficulty in proceeding the above fable of pigs in pokes (or similar fables, see
Milgrom et al., 1991), but before we go too far, it must be emphasised that there are obvious
problems in any version of the positive pig-in-poke phenomenon. One of the more obvious
ones is that any concrete solution opens possibilities for free-riders who exploit the system by
delivering defective piglets (the negative pig-in-poke phenomenon). A further development of
the pig-in-poke system presupposes the insertion of several layers of quality control and
selection between the consumer and the primary producer. Today, these layers include both
slaughterhouses and retail chains (see section 5).

In the evaluation of food products or brands, a central issue is often whether they have been
tested through a long-term process of trial-and-error. If this is the case, the buyer tends to
consider the type of food both as safe to eat and culturally acceptable and the firms that
produce them are considered trustworthy. The wish to have such ‘evolutionary’ credentials
implies that the food sector, to a large extent, has a conservative bias. Another consequence is
that the novelty which actually occurs in the sector is understated and sometimes even hidden
(while other sectors oversell their ‘technological revolutions’). Eg in traditional animal
breeding we see that ‘the innovator who makes important changes in a breed is often in
opposition to some prevailing ideas, and may deliberately have concealed the unfashionable
or prohibited matings which were the real key to his success. Modern blood-grouping
techniques frequently show that a proportion of current declared pedigrees are incorrect.’
(Epstein & Bichard, 1984, p. 151) Such behaviour is likely to prevail in the future, especially
because of the confusion created by the internationalisation of the food sector, the increasing
environmental problems, and the apparently high income elasticity of hygienic and ‘ethical’
qualities. 
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4. Probabilistic credence characteristics of brands

In the previous sections we have considered ‘hidden’ and conjunctive credence characteristics
of individual specimens of a good. We now turn to a third type of credence characteristics
which is related to probabilistic properties of a class of goods (normally a brand) rather than
to the properties of individual specimens. The definitions relating to this type lead to a
reconsideration of the Darby-and-Karni model and to a survey of the difficulties for the
decision-making of the buyer created by the probabilistic characteristics.

Probabilistic characteristics

Probabilistic properties define a huge class of credence characteristics which can best be
introduced by analysing the concept of brands.52 Brand or trademark is to a large extent
explained by fact that the variation in the levels of quality characteristics of a commodity
tends to be less between specimens from a single producer-seller than between specimens
from different sellers. Given a branding system, the buyer may split the total variation of a
commodity into two types: intra-brand variation and inter-brand variation. For instance, pigs
that are marked or ‘branded’53 with the name or symbol of the seller tend to be considered
instances of a sub-commodity which can be compared to other sub-commodities. Since even
the individuals of a single herd of animals or a single process of production show some
variance, brands function partly as indicators of probabilistic quality attributes. The quality
characteristics of an individual specimen of a brand can be considered as random variables.

Both experience characteristics and some of the ‘hidden’ credence characteristics of indivi-
dual items of the brand can be seen as random variables with a certain dispersion around a
central value. We may thus say that the ith characteristic of the jth brand is considered as a

• random variable, Cij, with mean, µij = E(Cij), and variance, σij
2= Var(Cij) = E([Cij –

µij]2). 

This suggests that we may split all quality characteristics of a brand in two:54

• mean quality, or µ-quality, 
• standard deviation quality, or σ-quality (where a high σ means a low σ-quality).55
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52 The literature on statistical quality control (eg Feigenbaum, 1991; Logothetis, 1992) deals with many of the problems that
are covered by the following exposition. However, it does not deal with the problems of quality detection, etc.
53 Taken literally the evolution of the branding system relates to cattle. But other systems have the same function. We note
that pigs are not really branded but earmarked or tattooed.
54 Rothschild and Stiglitz (1970) launched an attack of the means-variance approach to comparative-static analysis because
of its restrictive assumptions. Instead, they suggested an alternative definition where one random variable is ‘less risky’ than
another random variable if the two variables are equal except for ‘noise’ which has been added to the latter variable. For the
present purposes a rough version of the means-variance approach is preferred since it is simpler.
55 We may sometimes add a third element of probabilistic quality which refers to the skewness of the distribution. A bad s-
quality may in a skew distribution either be due to positive or negative skewness. The latter indicates bad quality while the
former indicates good quality. The positive skewness may be due to the removal of defective products through quality control
while a negative skewness may indicate that the best items have been removed through adverse selection.
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Thus we may ideally (but unrealistically) characterise the jth brand (for which we assume that
all characteristics have a finite mean and variance) by

((d1j, µ1j, σ1j),...,(dij, µij, σij),...,(dnj, µnj, σnj)),

where dij is the type of characteristic (or detection method) with respect to a specimen of the
brand. If dij = ‘credence characteristic’, then µ1j and σij also are obvious credence charac-
teristics. If dij = ‘experience characteristic’, then we have to refer to the buyer’s difficulties in
coping with probabilistic phenomena in order to see that µ1j and σij are credence characte-
ristics. In this way we see that practically all characteristics of a brand are, at least to some
extent, credence characteristics.

A more realistic way of approaching probabilistic quality characteristics is to define the
breakdown of a specimen of a brand as a discrete property (true or false).56 This definition
most naturally relates to mechanical devices (like Akerlof’s used cars) but any minimal-
quality standard may be rephrased in terms of breakdown and non-breakdown. Some of the
units are experienced to fall below the minimum value of a quality characteristic during a
period of use and they can be considered to have suffered a ‘breakdown’. For example, a pig
may be revealed to have unsatisfactory properties. Given a definition of breakdown, the buyer
may simplify his judgement of probabilistic quality of a brand with respect to a particular
characteristic. Instead of dealing with mean and variance of the characteristic, he may
consider probabilistic quality as the probability that a single specimen of the brand does not
suffer a breakdown during a normal period of use.

In this context, high quality means a low probability for a unit of the brand to show a 

• breakdown, ie, an inadequate performance seen from the viewpoint of the buyer
(Smallwood & Conlisk, 1979, p. 2).57

Thus the quality of brand j with respect to characteristic i is defined by the pair (cmin
ij, βij),

where 

• cmin
ij is the minimum level of satisfactory performance, and 

• 1-βij is the probability that a specimen of the brand will not show a ‘breakdown’ during
the period of use. 

If the brand has n independent characteristics which can be described in terms of breakdown
probabilities, then the overall probability of breakdown during a period is the product of all
the individual probabilities of breakdown. The task of the buyer is to learn about the break-
down probability for each brand and choose accordingly. To high-quality sellers, this is a clear
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56 This is a possibility which presupposes the existence of minimum standards, see section 3.2. The ‘breakdown’ approach
simplifies the buyer’s handling of probabilistic properties of brands which would otherwise imply a treatment of the mean,
variance and skewness of each characteristic.
57 Smallwood and Conlisk do not use the concept of credence quality but later authors have characterised their probabilistic
version of product durability as a credence quality, see eg Krouse (1990, pp. 534 ff.). See also Rogerson (1983) for a
somewhat different approach.



advantage since they can obtain a premium for their quality. To the lowest-quality sellers, the
brand might serve as a means of stigmatisation and they have a clear interest in applying the
general commodity name rather than a brand name.

The positive pig-in-poke phenomenon can be explained in terms of the probabilistic characte-
ristics of brands. The purpose of this system is partly to avoid that the normal intra-brand
variation of Cij is changed through an adverse-selection process where both the seller and the
first buyers pick the best specimens. In other words, the purpose for an individual buyer is to
ensure that he is not facing a sample with a breakdown probability higher than the normal
one, ie, βa

ij > βn
ij. Alternatively, he may ask whether the actual sample has a lower mean

quality than the normal mean quality, µa
ij < µn

ij (and σa
ij < σn

ij). The problem is obvious
especially with respect to search characteristics where buyers may be suspected to select the
best specimens (but it should be noted that what for expert buyers are search characteristics
may for others be credence characteristics). 

To avoid such an adverse selection process and thus to obtain a quality premium, some sellers
may make a deliberate suppression of specimen-oriented information in order to emphasise
brand-oriented information of the probabilistic, credence-characteristic type. This kind of pig-
in-poke phenomenon has been suggested by Barzel (1977, pp. 303 ff., 1982, pp. 37 ff.) who
draws examples from the markets for medical insurance, diamonds, and apples and oranges.
The advantages of this system are decreased transaction costs and avoidance of adverse
selection. According to the non-bag system the first buyers could pick the best pigs; with the
bag system all buyers have to accept a random sample of pigs in a bag. ‘When trust can be
created cheaply enough, trusting consumers will offer a higher average price for the entire
batch when inspection is not allowed’ (Barzel, 1982, p. 38).

Darby and Karni revisited

Darby and Karni (1973, pp. 69-72) restrict their discussion to the problem of fraud in areas
like repair services.58 In such cases the consumer normally buys a ‘joint service’ from the
seller. She supplies him with diagnosis as well as actual repair services. The non-expert buyer
is unable to judge whether the individual diagnosis (like: ‘the product needs a repair’) is
correct or whether it is just a means of selling him an unnecessary repair service.59 In the case
where the buyer completely lacks information, the amount of unnecessary service is limited
only by the price of a new product. But Darby and Karni presupposes that the buyer knows
something of the average repair needs of the durable good (its µ-quality) as well as its
standard deviation (its σ-quality).

Let us similarly assume that the buyer knows that different specimens of a brand of a durable
good need varying measures of objectively diagnosed repair. In the metaphorical language of
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58 And, with some modifications, privately supplied medical services.
59 This example of a joint supply of information and services/goods is only a special case of a very broad class of cases
where the buyer normally has to accept the seller’s claim about a ‘hidden characteristics’, unless a third party is providing the
information about quality.
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the adverse-selection literature (Akerlof et al.) we may say that if the buyer of repair services
owns a ‘lemon’ (eg one of the 5 per cent poorest specimens), then he needs much repair; if he
owns an ‘average unit’ or even a ‘peach’ (eg one of the 5 per cent best specimens), then there
is much less need for repair. A fraudulent supplier of repair-oriented information may be able
to mislead the buyer to believe that he owns a ‘lemon’ when he actually owns a ‘peach’. 

This formulation of the problem of fraud demonstrates that the seller of services exploits the
variance in the quality of consumer durables. Therefore, the buyer does not have to confront
the problem of the fraudulent seller directly. An alternative is to reduce the variation of the
repair characteristics of durable goods. By buying a brand with a high σ-quality with respect
to necessary repair costs (small differences between ‘lemons’ and ‘peaches’), the buyer may
delimit the scope for faulty diagnosis by the service seller. In more general terms, we see a
trade-off between expenditures for repair services and expenditures for finding and buying a
brand of a good which shows little variance with respect to repair requirements. 

The restatement of the Darby-and-Karni case demonstrates that here the buyer faces two kinds
of credence goods. First, he has to choose between the brands of durable goods according to
the credence characteristic (objective need of repair). This characteristic is supported by
different kinds of credentials (the existence of brand equity, third-party assessments, etc.).
Ceteris paribus, he chooses the brand which is judged to have the best σ-quality with respect
to future repair. Second, the buyer has to choose between different suppliers of diagnosis and
repair. Their abilities and trustworthiness with respect to diagnosis and repair are credence
characteristics which are supported by different kinds of credentials (goodwill, willingness to
accept third-party control, formal certification, etc.).

The complexity of the situation relating to Darby and Karni’s credence-goods model empha-
sises that it is dubious to move directly to empirical conclusions and testing – just as it is a
misunderstanding to test Akerlof’s (1970) market-for-lemons model directly against used
pickup trucks (Bond, 1982) and cherries (Rosenman & Wilson, 1991). Both models should be
seen as abstract formulations of core issues for economic organisation. In this context, the
problem is to study the diverse solutions which have emerged and to which extent they offer
solutions to the problem. Rather than criticising that Akerlof ‘fails to recognize the possi-
bilities’, a commentator like Barzel (1977, p. 303) should recognise that we are facing the
outlines of research programmes in the works of Akerlof, Darby and Karni. It is part and
parcel of these programmes to study the possibilities enumerated by Barzel (‘as trading
among friends; guaranteeing used cars; testing used cars; buying from reputable dealers; and
more thorough quality control by automobile producers’).

The preliminary outcomes of these research programmes are mainly stated as comparative-
static analyses of different forms of industrial organisation.60 But dynamic analyses of the life
cycles of quality characteristics is a natural extension; similarly, there is a need for extensions
from the repair problem to other areas, like food products.
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60 Actually, industrial organisation may to a large extent be considered as a way in which sellers become able to make
credible commitments to high-level supplies (cf. North, 1981, 1993).



The buyer’s problems with probabilistic characteristics

The introduction of a pig-in-poke system means that buyers face new kinds of choices. While
the discussion on credence predicates concerned properties of each and every specimen of a
commodity or brand, the problem is now to make probabilistic statements about the entire
class of specimen. The basic starting point is that ‘commodities may be viewed as collections
of numerous attributes whose levels tend to vary from one specimen of a commodity to
another.’ (Barzel, 1989, p. 86) The buyer does, eg, not select an individual piglet but makes a
‘lottery draw’ from a sample of the brand. Assuming that he does not know which brand has
the highest probabilistic quality, then a single trial of a brand may give a wrong impression
because of the unknown dispersion around the unknown mean value and because the quality
of the specimen cannot be detected with certainty.

The buyer’s difficulties in dealing with probabilistic characteristics are clearly when uncertain
(Tversky & Kahneman, 1974, 1981; Kahneman et al., 1982). To make such judgements, the
individual buyer often uses several, rather problematic heuristics, or rules of thumb. Possible
reasons for such an apparently irrational behaviour could be that 

• buyers are poorly informed in comparison to sellers, 
• any attempt to overcome the asymmetric information would run into their competence-

difficulty gap (Heiner, 1988) which is especially marked with respect to issues which
involve probabilistic product quality, 

• by following simple heuristic rules relatively consistently buyers may accumulate
knowledge of the credence qualities of brands – either in the individual or in buyers as a
group. 

Among the heuristics emphasised by Tversky and Kahneman (1974) three are of special
importance:

(1) The representativeness heuristics which imply that the buyer tends to overestimate the
relevance of his limited experience. He overestimates the importance of the last (few) ob-
servation(s) and this will often lead to a wrong estimation of the probabilistic quality of a
product characteristic. 

(2) The anchoring and adjustment heuristics which mean that the quality is judged on the
basis of a more or less relevant ‘anchor’ estimate which is then adjusted in an insufficient way
in the light of available experiences and information. The personal minimum level of satis-
factory performance, cmin

ij, may be such an anchor estimate which once in a while may
suddenly be adjusted. 

(3) The availability heuristics which mean that the buyer estimates the frequency of quality
defects with the ease with which they can recall unfortunate examples. Major examples from
personal or mass communication tend to be remembered vividly and, furthermore, to be com-
municated in swarms. In this way the random occurrence of a few breakdowns immediately
following each other may have major importance for the buyers.
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One way of formulating the buyer’s problem is in terms of a trade-off between the mean and
the variance of the units of a particular brand. To a fully informed and risk-neutral buyer, it is
no problem to evaluate and combine expectations about mean quality and variance of this
quality. To him there is, eg, no distinction between two brands, A and B, which have the same
µ-quality but where A has a higher σ-quality than B. To a boundedly rational and risk-adverse
buyer there are, however, major distinctions:

• The brand name A is a better quality indicator than brand name B. 
• The super-normal units of B cannot compensate for the sub-normal units. Therefore, B

has a lower overall quality than A even though it has the same µ-quality. 
• The super-normal qualities of B may be considered so different from the sub-normal

qualities that the buyer ask for them. This means that the buyer ceases to consider the
brand as an indivisible entity even if it has a single price. If he is not allowed to pick the
better quality, he tends to consider the brand equal to the lower quality. Since A has
much smaller differences, it tends to be considered the customary standard.

This account emphasises that it is dangerous for the seller to assume that buyers are risk
neutral and well-informed with respect to the probabilistic aspects of the experience
characteristics of her brand. Especially, positive and negative deviations from the normal are
treated asymmetrically (Tversky & Kahneman, 1981). Even if a negative and a positive
deviation has the same objective size, the buyer considers the sub-normal quality to be a big
problem which cannot be compensated for by the seller even if she delivers several specimens
of super-normal quality. The seller may, however, try to change the ‘framing’ of the problem
by combining the two choices (one of sub-normal and another of super-normal quality) into a
single bargain which as a whole is evaluated by the buyer to live up to the normal. This
possibility can be exploited by creating a long-term relationship with the buyer. 

Another possibility is to change the probability distribution of the random variable. The work
of Tversky and Kahneman suggests that in a complex world, σ-quality is in a certain sense
more important to the buyer than µ-quality. This is reflected in the considerations of the seller
about the probabilistic properties of two possible changes in her systems of production and
quality control. In the first case she may obtain a product with a somewhat larger µ while the
σ-quality is unchanged. In the other case she may create a better σ-quality while the µ-quality
is somewhat decreased. Assuming that the costs of the two changes are equal, she is likely to
profit from choosing the second possibility because of the asymmetric reactions of the
buyers.61
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61 Much of the new literature on quality control and management focuses more or less explicitly on reducing the variance,
but at least in the rapidly increasing volume of Danish literature on quality management we find surprisingly little about the
trade-off between increasing the mean quality and reducing the variance of quality. The reason probably is that this Japanese-
inspired literature presupposes that the increasing cost due to a reduction of variance will lead to an increased output which
will reduce unit costs because of increasing returns to scale.



5. The evolution of credence characteristics

It is now high time to turn to more complex dynamic analyses. One purpose is to find out
under which conditions credence characteristics are not totally undermined by the functioning
of Gresham’s Law of bad quality driving out good quality. The analysis is introduced by a
discussion of the key role of retailers in the emergence of the credence characteristics of the
Danish Lur-mark butter. Then the market dynamics are studied under different assumptions
about learning rules of consumers and about reactions of sellers.

The role of retailers and the emergence of Danish-mark butter

What is missing in the above account of the credence characteristics is the many different
parties involved in the production and distribution of food products. There is good reason to
believe that many of the problems of credence characteristicscan be solved through the
coordination of this complex system (see Søgaard, 1994). In Figure 2 some of the major
parties involved in quality control and product selection are listed: between the buyer and the
primary producers we focus on retailers and processing firms.

All the parties of Figure 2 (and several more) were involved in a classic example of the im-
portance of both production-process-oriented characteristics and probabilistic characteristics:
the success of Danish butter on the British market around the turn of the century. A well-
informed representative of Danish agriculture pointed out that the leading position of Danish
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Figure 2. The multiple levels of selection between consumer and primary producer

Final consumer

Retailers

Processing firms

Primary producers



M A P P

butter depended on ‘the uniform good quality, the even supply during the twelve months of
the year, and the unqualified trust in the genuineness of the butter’ (cit. after Bjørn, 1982, p.
129). The great economist Marshall pointed to the same story but seen from the viewpoint of
a retailer who sells butter. Marshall (1919, p. 812) points out that

“... experience shows that a retailer does not succeed as well with butter of varying qualities,
as with a steady supply of a uniform quality, even though that be rather below the average.
The consumers get accustomed to that kind; whereas where the quality varies, they resent any
sorts that fall markedly below their best experience. Therefore various devices by wholesale
marketing, or large scale production for the steady supply of particular qualities of butter are
found to render services for which the retailer is ready to pay, because the consumer
increasingly demands them.”

Marshall’s formulations suggest that standards are not only developed in order to reap econo-
mies of scale in production and trade but also to simplify the buyer’s difficult problems of
quality evaluation. Each individual buyer tends to transform the difficult problem of coping
simultaneously with µ- and σ-quality into the simpler problem of coping with a β-quality in
relation to his own minimum standard. 

If the starting point is a situation where the quality of butter varies much between seasons and
between producers (as was the case in the last century), then a retailer can obtain a reputation
by selecting butter from producers (like Danish co-operative dairies) that guarantee a high β-
quality in relation to a well-defined standard. Such a standard tends to be used as the personal
minimum standard of many buyers. The result for the retailer is that buyers feel more satisfied
from buying from her, that she may introduce a premium price and that the fact that buyers
become accustomed to her brand gives her a relatively long-term position.

The retailers were not alone in solving the quality problems of butter. If we return to Marshall
as well as to other accounts of the success story of Danish butter,62 we immediately note the
many parties involved in it: buyers, retailers, some wholesalers, dairies, primary producers,
and the Danish government. Marshall (1919, p. 812) starts with the English retailer, but he
proceeds:

“This movement has been pioneered by the highly educated Danish farmers: a creamery using
the most advanced plant, and uniting in the same process the milk from perhaps a thousand
cows, attains automatically a steady level of uniformity. This level is high, because the
demand for a high standardization of product leads to a high standardization of plant – in this
case the cows; and this has been effected by the co-operative cow-testing associations. Finally,
the trade-marks, used by the various export associations, which conduct practically the whole
of the Danish external trade, have been merged in a national compulsory trade-mark, applied
with due tests by a Government official to all.”
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62 Butter production is here used as a classic case but in some respects bacon production is a more typical case which also
relates nicely to the main example of the present paper. This case will, however, be presented at some length in another paper.



In these few lines Marshall tries to give an account for the transformation of butter (and,
following the same paradigm, bacon and eggs) into major items of foreign trade. In the 1860s
butter was largely made at the farm from its own milk production. To buy milk for butter
production from an independent dairy was a risky business because of quality problems (lack
of bacteriological control, adulteration with water and chalk, etc.). The consumer’s purchase
of a certain quality of butter was also risky because butter was often adulterated with marga-
rine and bad butter was sold as good butter. 

Without adequate means of control of inter-firm deliveries, market transactions could only
develop to a very limited degree. The English demand for high-quality butter could only be
supplied by Danish manor dairies which processed a large in-house production of milk. The
low-quality butter produced by ordinary farmers and by independent dairies (using risky
market transactions) was sold at much lower prices. However, the newly invented cream
separator became a starting point for a total reorganisation of Danish butter production in a
way which solved many of the quality control problems. Ultimately, the farmers sold their
milk to co-operatively owned dairies, and all the exported butter production lived up to a
common and relatively high standard. 

Such conditions were noticed by Danish merchants at the English market in the second half of
the last century. They actually turn out to be the main background for a long tradition of
Danish control and regulation of the whole chain of production of animal food products in
order to ensure well-defined product characteristics. Danish brand butter was the outcome of a
complex, market-oriented process of innovation and high-quality standardisation in the years
1860-1914 (Thomsen 1966; Bjørn, 1982). The culmination was the Act of 1906 forcing the
last few free-riders among Danish export dairies to follow a common norm and to use a
common trade-mark (the Lur mark). But this was only the peak of the efforts of quality
control and quality improvement.

This success story has been told and retold for a hundred years but it is often summarised as a
case of rapid innovation-diffusion, especially helped by the co-operative finance of the con-
struction of separator-based dairies. The present interpretation emphasises the quality control
and quality enhancement aspects of the co-operative forms of organisation. Through this focus
it becomes easy to understand the logic of the Danish agricultural history, especially  how the
butter paradigm of high-quality standardisation and process control was applied to many new
areas (originally bacon and eggs) and how it resulted in well-developed Danish quality control
systems with a large number of employees in firms, co-operative organisations and public
agencies. It also becomes relatively simple to understand the difficulties of the major
competitors in the international trade of the products of animal husbandry. The task was to work
backwards from ‘lead distributors’ (Philipsen, 1994) by using ‘quality function deployment’
(Conti, 1989) at system level. The difficulties were related to the many parties involved in the
production of food products. The solution became gradually more obvious as new national
agricultural sectors succeeded in demonstrating how to cope with the quality control problems. 

With respect to Danish butter, it was clear that the core success years were over in the early
inter-war period when several competitors were able to control their butter quality. After that

M A P P

-31-



M A P P

the quality control system tended to become a conservative power. As an example we may
take the act prohibiting the mixing of butter and margarine. The rationale was that in the last
century it was practically impossible to test this kind of adulteration of butter. A general law
highly increased the credibility of Danish claims of delivering pure butter. Later it became
much easier to test mixtures. However, it was not possible to agree on changing the law in
order to adapt it to the serving of refrigerator-cooled butter and to the new norms of nutrition.
Instead of waiting for a change of the rules, the dominant Danish dairy corporation chose to
break the law in 1990, thereby creating one of its greatest successes on its home market.

One major background for the present-day problems of the Danish paradigm of food-product
specification and control is that retail chains have obtained a crucial role during the last
decades. The reason is obvious. Even though the consumer in principle can learn how to cope
with the credence characteristics of pigs and pork, he still faces an impossible task in coping
with the credence characteristics of tens of thousands of products which are potentially
relevant for him. The only solution to this problem is to insert several layers of quality control
and product selection into the vertical stream of deliveries between him and the primary
producers (see Figure 2). Through a competitive process between the retail chains, they have
evolved into the core processor of feed-back from the consumer to the rest of the food-
processing system, especially because they are able to cope with many of the problems of
credence characteristics. In other words, the solution to the problem of credence
characteristics should primarily be found in the interaction between consumers and retailers
and only secondarily in the indirect interaction between consumers and producers.

Even though many retail shops still mainly build on the quality control and the credentials of
the producers, the increasing role of the retail chains has for a long time been discernible.
That chains of department stores and other well-assorted shops tended to obtain a dominant
role in the definition of credence characteristics and in developing the corresponding creden-
tials was recognised, although not analysed, by the pioneers of the economics of information.
As pointed out by Stigler in his classic paper on the subject,

“... [s]ome forms of economic organization may be explicable chiefly as devices for eliminating
uncertainties in quality. The department store, as Milton Friedman has suggested to me, may be
viewed as an institution which searches for the superior qualities of goods and guarantees that they
are good quality. ‘Reputation’ is a word which denotes the persistence of quality, and reputation
commands a price (or exacts a penalty) because it economizes on search.” (Stigler, 1961, p. 79) 

When the consumer selects a particular retail chain for his shopping, he partly makes an ab-
straction from the qualities and the quality-price ratios of particular goods. Explicitly or impli-
citly he considers whether the goods of the chain are likely to be of an acceptable quality, the
product portfolio has a consistent quality over time and between items, the quality-price ratio
is normally acceptable, there is after-sales service, and guarantees in the case of product
failure (Bowbrick, 1992, pp. 85 ff.). Many of these considerations are about credence charac-
teristics which cannot be examined fully at the level of the individual good or brand but which
determine the choice of retail chain sufficiently strongly to make it profitable for the chain to
invest in quality control systems and credentials. 
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Individually oriented learning about quality breakdowns

An important conclusion which can be derived from the above analysis is that the concept of
credence characteristics relates to aggregate phenomena, not to individual events. In the case
of production-process-oriented specification of goods (like halal meat or oriental carpets),
credibility is derived from a quality control system which has demonstrated its long-term
viability against different kinds of fraud (see eg Spooner, 1986). In the case of probabilistic
quality characteristics of, eg, butter,63 credibility emerges from a quality control system which
is able to keep σ-quality at a high level and µ-quality at a constant level (because buyers often
combine σ-quality and µ-quality into breakdown-quality = β-quality).

It is also suggested by the foregoing discussion that credence properties are not always cre-
dence characteristics of decision-making problems. A property that at one point of time may
be a ‘key success factor’ for the sellers may at another point of time be of no competitive
importance. Instead the property may have become a standard value for all brands and have
ceased to be an actual quality characteristic of this type of good. Often we face such a life
cycle of individual characteristics.

To explore some of these ideas, we now turn to models which specify aggregate, market-level
changes in the probabilistic characteristics. In most of the available studies, the market is spe-
cified as the supply and demand of a differentiated good. Each firm supplies a brand which is
characterised by its probabilistic quality (eg its probability of breakdown), and the buyers try
to learn about the different brands in order to find the best brand or a brand which comes close
to the best one. The reader will find no difficulty in translating the models in this and the
following section to this standard case. But in the present context, the problem is to explore
the functioning of as many credence characteristics as possible. Given this task, it seems
appropriate to model higher-level markets.

When consumers choose between different retail chains, they leave many of the evaluations of
the individual brands (manufacturer brands and the chains’ own brands) to the sellers. One
may also say that consumers make their judgement of credence qualities in ‘lexicographic
order’ (see Kotler, 1991, p. 200). First, they choose a retail chain under the assumption that it
has a certain level of breakdown quality for (most of) its product portfolio. Second, they fill
their baskets by choosing between the available brands. Third, they experience the breakdown
qualities of the individual brands and use this information to make inferences about the
chain’s overall breakdown quality.64

To the extent that this version of the consumers’ solution to their problems of dealing with
credence characteristics is correct, it gives retail chains a dominant role in the evolution of
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63 Even the analysis of production-process-oriented specifications of goods can be made in probabilistic terms. In the present
context it is, however, convenient to distinguish between the case where the probability of ‘breakdown’ (fraud) ought to be
very close to zero and the case where some cases of breakdown are inevitable.
64 The ‘lexicographic ordering’ of the search and choice process is much more complex in real life. This is reflected in the
different kinds of ‘brands’ (see Bowbrick, 1992, ch. 5). The first level may be the chain name, then the shop, then the brand
of a product group, and finally the brand of an individual product line.
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credence characteristics.65 Through the influence of credence characteristics on their profita-
bility, retailers have an incentive to analyse and develop these characteristics and to influence
their suppliers. This is the background for the following elements of our modelling exercise:

• a set of identical buyers;
• each buyer buys one basket of non-durable goods in each period;
• each retail chain has a certain probability that one or more of the products in the basket

will suffer a breakdown (the β-quality of the chain);
• the probabilities of breakdown are (normally) fixed in all periods;
• the buyers’ actual experience of a breakdown in a period influences his behaviour in the

next period. 

As a first approximation we model the buyers according to the theory and modelling practice
on learning automata or ‘artificial adaptive agents’ (Holland & Miller, 1991; Arthur, 1991,
1993). We have already assumed that ‘human rationality is bounded. The question is how to
model economic choices made under these limits.’ (Arthur, 1991, p. 353) By using computer
programming it is possible to construct artificial adaptive buyers and to parametrise them in a
way which simulates the behaviour of real agents. The tool is the so-called classifier system
combined with genetic algorithms (see Andersen, 1994, ch. 5).

The initial model of the buyer is rather far from the results of Tversky and Kahneman since it
presupposes that each buyer keeps a record of his perception of the ‘strength’ of each retail
chain and that he experiments with different chains for a shorter or longer period. This stra-
tegy is rather effective for a buyer who does not trust the information provided by retailers or
by other buyers. Instead he tries to do his own ‘probability learning’. This is done by means of
heuristics which include four rules: 

Rule I. Keep a record of the perceived strengths of the different retail chains. 
Rule II. Update this record based on experience with the different chains.
Rule III. Select a chain in a probabilistic way; the probability of choosing a parti-
cular chain is deduced from the record of strengths. 
Rule IV. Determine a confidence mechanism which ensures that experimentation
stops when there is reason to believe that a chain has been selected which is at or
comes close to the maximum performance (minimum probability of breakdown). 

A good example of heuristics which include rules I-IV can be developed in relation to the
studies on learning automata (see Arthur, 1993). In relation to this tradition we may formulate
the following algorithm:66
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65 As mentioned in the section Darbi and Karni revisited, a ‘breakdown’ of a good does not necessarily mean a physical
defect. Breakdowns can also be felt in relation to ‘hidden’ characteristics, like the ones encountered in production-process-
oriented specifications of brands. A clear example of a ‘breakdown’ is when a consumer obtains information which indicates
that he has been cheated. But even when the consumer obtains information that others have been cheated with respect to
‘hidden’ qualities, he may experience a breakdown. The reason is that he may think that he has also been cheated.
66 An initialisation procedure is necessary. At the beginning of the first period all retail chains should be given an arbitrary
but positive strength, the vector of strengths should sum up to l, and a chain should be selected on this foundation.



At the beginning of each period, t + 1, do the following:

(1) Make a quantitative evaluation of the experienced performance of the retail
chain used in the last period. If the items in the basket of goods have suffered no
breakdowns, then the result is a (small) positive value. If one or more of the items
in the basket of goods have suffered a breakdown, then the result is a (larger67)
negative value.
(2) Add the measure of experienced performance of the retail chain used in period
t to the already existing strength measure of that chain, Sjt.

(3) Renormalise all strength measures so that their sum becomes equal to a
parameter λ, ie Σj Sj,t+1 = λ.68

(4) Define the probability of choosing chain j for period t + 1 to be pj,t+1 = Sj,t+1/λ.
(5) Select a chain based on these probabilities.

This algorithm secures both a period of experimentation and an absorbing state where one
retail chain is always selected.69 The parameter λ determines the time is offered to learn about
the breakdown characteristics of retailers before the final decision is made. The larger the
difference is between the value of λ and the (positive and negative) values of non-breakdown
and breakdown of baskets of goods are, the less emphasis is put on an individual results and
the more time is given before one chain obtains a strength equal to λ and thus a probability of
being selected equal to 1.

If confidence-building is too fast, there is a danger that the buyer’s choice will show a ‘lock-
in’ (Arthur, 1988) to a chain even if there is at least one other chain with a smaller breakdown
probability ; in this respect a relatively good chain found in an early period is in a favourable
position. If confidence building is relatively slow, then retail chain choice will end up close to
the optimum. The question is therefore whether the confidence-building parameter is large
enough to allow near-optimal solutions.

Arthur (1991, 1993) has made simulations based on a similar approach but they are less
dramatic than the ones suggested in the present section. The reason is that Arthur’s buyers try
to find the brand with the best average performance rather than the chain with the least
probability of delivering goods showing breakdowns. The results obtained from Arthur’s
smoother setting appear to indicate that the artificial buyers can be ‘calibrated’ to behave
closely to humans in similar games (reflecting general decision-making rather than choice of
brands or chains). The estimated parameter of confidence building, furthermore, appears to be
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67 The numerical values of the evaluation reflect the asymmetric value function, see section 4.3. An interesting extension of
the model would be to include a differentiation between single and multiple breakdowns in a single basket of goods. This
would lead to more drastic results of the model, especially in the case where buyers have a nonlinear evaluation of multiple
breakdowns.
68 This definition does not cover all cases. If the strength of a retail chain has become negative, then the renormalised
strength is set to zero. If we extend the model to include multiple breakdowns of the items of a single basket, then we may
meet a situation where the strength of a chain has become zero or negative while the strengths of all the other chains are zero.
In this situation the renormalisation is defined to start from scratch by giving all retail chains an equal, positive strength.
69 In the absorbing state, the strength of the chosen chain is l while the strengths of all the other chains are 0. Irrespective of a
good or a bad basket, these values are always restored by the renormalisation procedure. The only condition is that l is higher
than the negative breakdown value.
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insufficient to ensure a close fit to the optimal solution. However, the answers will probably
differ strongly between different types of trading. If there is a characteristic learning time (or
confidence-building time) in different parts of economic life, it becomes very important to
compare it to the time-span over which there is relative constancy of the economic decision
problems. (Arthur, 1993, p. 17) 

The retail trade in the food sector appears to be an important area for studying such issues. To
the extent that the credence qualities of the chains or brands from this sector tend to change
more rapidly than before, the kind of learning processes depicted by the present section
appear to be insufficient for reaching more or less optimal results. In other words, there may
be a clear need for speeding up the learning processes with respect to credence qualities.

Buyers’ market-oriented learning about quality breakdowns

There are many reasons to believe that a selection process based on individual learning (as
shown in the section above) is not sufficient to ensure broad attention of the retail trade to
credence characteristics. However, there are many possibilities of increasing the speed of the
process if buyers are willing to learn from each other. In the simplest case we start from a
situation where all buyers at the beginning of period t think that all retail chains (or , eg, all
sellers of pigs) provide the same breakdown quality. If prices are also identical, then the
choice between the retail chains will be made at random. However, through the experience of
breakdowns during period t, buyers may make more individually informed decisions at the
beginning of period t + 1. at the beginning of period t + 2, buyers may use their own expe-
rience as well as the experience reflected in the behaviour of other buyers during the last
period. And so the process goes on.

Let us assume that we have m different retail chains which are identical except for their fixed
probabilities of breakdown. Furthermore, we assume that buyers have no trust in the quality
claims of the retailers. Instead they are to some extent able to detect the quality of the unit of
the good that they buy and use during each period of time, t, t + 1, ... This learning takes the
form of experiencing a ‘breakdown’ of at least one item in a basket from the retail chain, ie,
unsatisfactory performance which is experienced during the period of use of the basket of
goods bought at the beginning of each period. Buyers also believe that there is a possibility of
‘collective’ learning of all buyers. In this setting we may assume that a series of heuristic rules
are applied by the buyers:

Rule I. If the basket from the retail chain chosen by the buyer in the last purchase
has not proved unsatisfactory, then the same chain is used for the present
purchase. 

Rule II. If the basket from the retail chain chosen by the buyer in the last purchase
has proved unsatisfactory, then a search is performed in order to find a better
chain to be used for the present purchase. 
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To the extent that rule II is specified in a way which takes into account other buyers’ expe-
rience with the various chains, then a collective learning process about chain quality may take
place. However, learning among buyers may not be sufficient if a ‘breakdown’ is a seldom but
very grave event. In this case we may have to introduce 

Rule III. If the basket from the retail chain chosen by one of the other buyers in
the last purchase has proved unsatisfactory and if this becomes known to the
buyer, then a search is performed in order to find a better chain to be used for the
present purchase. 

Rule IV. If there is basic doubt about a grave form of breakdown and if this doubt
cannot be removed by the chain, then a third party (eg government) is introduced
in order to ensure that all units of all chains have a minimum level of quality. 

The rules of satisfying performance to a larger or smaller degree presuppose that the credence
qualities emphasised by different buyers are (to some extent) the same. Rules III-IV raise still
stronger demands on buyers’ ability to define and communicate about probabilistic credence
characteristics. Furthermore, we see that the rules presuppose a certain structure with respect
to supply-side organisation. Underlying rules I-III is the assumption that the retail chains
show a well-defined and stable (or only slowly changing) probability of unsatisfactory per-
formance.

The behaviour of a simplified system based on rules I-II can be described in terms of a
Markov process. The core idea is that buyers’ experience with the baskets in their possession
during a particular period of time determinse the market shares of different retail chains in the
next period. This idea has been explored by Smallwood and Conlisk (1979). Their standard
model is based on the assumption that all chains (or rather all brands) are almost identical.
They are identical with respect to price and any directly observable quality. But they differ
with respect to a single probabilistic characteristic. We shall reinterpret their case in relation
to retail chains.

Each basket lasts one period and during this period the probability of an experienced break-
down is dependent on the chain from which the basket has been bought. Each of the m chains
is characterised by a positive probability of breakdown. The probability that a basket from
chain j used during period t will suffer a breakdown is βjt. For instance, this probability may
be 0.2, meaning that from a large sample of baskets from chain j, 80% will be satisfactory
while 20% will contain at least one item which shows some sort of breakdown.
(β1t,...,βjt,...,βmt) is the vector of breakdown probabilities of the different chains. For the sake
of simplicity we initially assume that breakdown probabilities are non-changing through time
which is indicated by removing the time subscript and writing βj.70
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70 In this context the effect of government quality control (rule IV) may be described as a modified breakdown vector. There
is no reason to believe that the entries in this vector is changed to zero. To see this, it is useful to consider different types of
breakdowns with individual and independent probabilities. Government intervention only concerns a few of the breakdown
types whose probabilities at best are reduced to nearly zero. However, most of the (less drastic) breakdown types have
unchanged probabilities. The result probably is that there still are differences in the quality of the brands/chains but that the
ranking of the brands/chains has been changed.
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Each buyer buys one basket at the beginning of each period. He cannot discern its quality by
pre-purchase inspection but only by post-purchase experience of a breakdown. If no break-
down occurs in the basket in his possession during period t, then he will buy a basket from the
same chain at the beginning of period t + 1. If a breakdown is experienced with the basket in
his possession during period t, then he will carry out a search before he decides which chain
to buy from at the beginning of period t + 1.

In the model the outcome of the search for a better-quality chain is stochastically dependent
on the market shares of the different chains during period t. The market share of chain j in
period t, sjt, is simply the fraction of buyers who have bought from this chain at the beginning
of the period. The situation for all chains is summarised by the market share vector,
(s1t,...,sjt,...,smt,). Assuming a decision-making process which to some extent reflects break-
down qualities of the baskets of the chains, the market shares can be taken as a more or less
precise indicator of credence qualities. If market shares are considered to be good indicators,
the buyer will be likely to choose the chain with the highest market share. But in some cases
there may be no correlation between market share and quality.71

The dissatisfied buyer may have varying degrees of confidence in the ability of the market
selection process to detect high-quality chains and varying abilities to recognise the market
shares of different chains. The empirical result will be a stronger or weaker relationship be-
tween market shares and the choice of the dissatisfied buyer. Smallwood and Conlisk (1979,
pp. 5 ff.) rely heavily on this parameter, α, the sensitivity of chain choice to market shares. 

The dissatisfied buyer chooses the chain for the next period with probabilities that are propor-
tional to the market shares. For instance, the probability that a dissatisfied buyer chooses
chain j in period t + 1 is proportional to sjt

α/Σh sht
α, for α ≥ 0. If α = 0, the buyer has no confi-

dence in market shares as an indicator of quality; instead he chooses a chain at random. If α =
1, the buyer has an intermediate confidence in market shares as an indicator of quality; he
chooses a chain with a probability which is equal to its market share. If α = ∞, the buyer has
maximum confidence in market shares as an indicator of quality; he simply chooses the chain
with the highest market share. 

We have now defined a Markov process which is only reflecting choices of the buyers.72 Such a
Markov process will more or less rapidly converge towards a state of equilibrium where the
market share of each seller or each chain has reached an equilibrium level where for brand j we
have that sj,t+1 = sjt. The question is how such an equilibrium market share reflects the credence
qualities of the different chains. At the one extreme we may find that only chains of the highest
quality have a non-zero market share. At the other extreme we may find that the market
selection process has not been able to discern the high-quality chains from the low-quality ones.
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71 We do not have to assume that the buyer knows the exact market shares of the different chains. Assuming a homogeneous
population of buyers, these shares will be reflected in the probabilities that the individual buyer will meet other buyers who
can exchange information with him about which chain they are using.
72 To be more concrete we may think of a large population of buyers who buy from a group of sellers who each has a brand
for their pigs in pokes. Since the pig herds are isolated from each other and since no artificial selection takes place, each
seller represents a stock of pigs which has a given probability of creating a piglet of unsatisfactory quality. Since pigs are
breeding rapidly, piglets are produced to order, and all sellers have surplus capacity, the sellers are able to respond in a
flexible way to changes in demand. Furthermore, we assume that the sellers have accepted one fixed price which is
unchanged from year to year. In this context each buyer buys a piglet every year.



It is hardly surprising that the answer (which is given by the simple mathematics of Markov
processes) is heavily dependent on the buyers’ confidence in the quality signals of the market,
α (see Smallwood & Conlisk, 1979, pp. 6-11). The correspondence between quality and
market shares is best for α = 1 and falls for lower and higher parameter values. Too little
confidence in the market allows chains of different quality levels to coexist but with smaller
market shares of weak-quality chains than in the initial situation. Too much confidence in the
market signals gives a large probability that retail chains, which for odd reasons started with a
relatively high market share, dominate the equilibrium state. 

In the latter case we have an externality problem. For buyers as a group, a continued trial-and-
error process with unpopular chains is an advantage. But for the individual buyer, it is more
convenient to leave the experiments to others. Therefore, a chain may dominate due to initial
incidental events. If we assume that only the first buyers care to experiment while later ones
act in the belief that the judgement of the first buyers is correct, we arrive at an extreme theory
of fads, fashion and custom, like the one developed by Bikhchandani et al. (1992).

The problematic character of the equilibrium state also becomes obvious if we introduce radi-
cal buyer reactions to quality breakdowns. We may, eg, take into account that a buyer who has
discovered a breakdown of a basket from a particular chain will not include this chain into his
search for the next choice. This behaviour decreases the application of the best-performing
chain which cannot avoid a certain level of breakdowns. The ‘correct’ behaviour of buyers
would be not to overreact when facing a breakdown of a basket from a chain but give the
same chain a chance in the next choice (like in the case covered in the section above).
Overreaction to breakdown may also occur if buyers remember and react to unsatisfactory
performance for an extended period and if they share the information on performance with
each other. Unfortunate random events may in this case drive a brand out of the market.

The supply of credence characteristics

The retail chains have played a totally passive role in the simplified models of individual and
market-oriented learning in the sections above. The reason is that we have assumed that the β-
qualities of all chains (the probabilities that one basket of their goods will suffer a breakdown)
are fixed during all periods. This allowed us to make a simplified study of the reactions of
buyers to quality breakdowns. We also drew some conclusions about the consequences of
these reactions, but these conclusions were clearly preliminary because of the lack of a
realistic account for the reactions of the retailers. The task is now to explore these reactions
and their market-level consequences.

The preliminary conclusions drawn from the buyer-oriented analysis are that several market
equilibria are possible. Depending on the learning parameters,73 we have outcomes where (1)
only the best-quality chain will survive, (2) only a chain with inferior quality will survive –
due to high initial success, (3) there will be some quality differences among the surviving
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73 The results not only depend on learning parameters but also on, eg, (1) whether or not buyers are willing to make their
next purchase in a chain whose goods have just suffered a breakdown, and (2) whether there is an informed minority of
buyers who always chooses the best-performing chain (see Smallwood & Conlisk, 1979, pp. 5-11).
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firms while the rest die out, (4) all chains survive irrespective of their quality – but with diffe-
rent market shares. The question is now how these results will be influenced, if we model the
market process in a way which includes a possibility for each chain to adjust its breakdown
probability (β-quality) in an oligopolistic situation. The basic answer is that complex market
processes emerge which only have analytically tractable behaviour under restrictive
assumptions (like Chamberlin’s monopolistic competition). But modelling and simulation
help us to study typical reactions of the chains as well as typical market processes.

Increasing the breakdown quality means both costs and benefits to a retail chain, A. On the
one hand, retailer A’s unit costs normally rise at an increasing rate with its breakdown quality.
For instance, a delimitation of breakdowns with respect to a chain’s pig-meat products may
imply an introduction of own-control and/or a switch to slaughterhouses and farmers with
higher control costs. On the other hand, an increasing β-quality may help retailer A to obtain
an increasing market share, since it implies that more buyers will remain loyal to A (to use the
specifications of the model in the section above).

The task of the retailer A (she) is to set her breakdown quality according to profit conside-
rations at the beginning of each period, t + 1. This can be modelled either as her application of
the heuristics of satisfying behaviour or as the solving of an optimisation problem by her.

In the satisfying case, retailer A sticks to a certain β-quality provided she obtained a satis-
factory level of profits in period t. If her result is unsatisfactory, she revises her β-quality for
period t + 1 upwards or downwards according to specified rules of her behaviour. We shall
return to these rules, but first it is convenient to consider the optimising alternative.

In the optimising case (see Smallwood & Conlisk, 1979, pp. 14-6), retailer A reconsiders her
β-quality at the beginning of each period, t + 1, irrespective of her results in period t. The β-
quality of period t is only upheld if she in a rational way expects that exactly this β-quality
gives her maximum profits – including discounted future profits. Under the kind of consumer
behaviour depicted in the section above (satisfying behaviour!), retailer A’s rational choice of
β-quality includes an evaluation of the present value of a buyer (he) who buys a basket of her
goods in the period t + 1. The calculation of this value includes her profit per buyer in period t
+ 1 plus an estimation of the present value of the buyer’s possible choices in period t + 2. 

The evaluation of the buyer relates to the breakdown probability of a basket of chain A’s
goods. If the buyer does not encounter a quality breakdown in period t + 1, he stays with
chain A. If he experiences a quality breakdown, he chooses one of the chains according to
probabilities derived from their market shares in period t + 1. Even if a buyer moves to
another chain, he still has a value to retailer A since there is a chance that he returns in some
future period (depending on breakdown probabilities and market shares). 

The solution to retailer A’s optimisation problem is impossibly complex. However, she can
find an almost optimal solution if she assumes that

• the present value to her of a buyer in period t + 1 can also be applied for future periods,
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and 

• the β-qualities of all the other chains are fixed to the values known from period t (the
Cournot assumption). 

Under these assumptions, she ‘only’ has to know

• the market shares of all chains in period t, 
• the breakdown probabilities of all chains in period t,
• the behaviour of the buyers as determined by breakdowns and market shares (eg, like in

the section above), and 
• her own profit-per-unit function as determined by the given price and the variable costs

of a basket of goods.

Three major arguments speak against modelling a chain’s choice of β-quality in terms of
approximate optimisation: (1) The model mixes the satisfying behaviour of buyers with the
optimising behaviour of retail chains. Even though the case for satisfying consumers is
stronger than the case for satisfying retailers,74 the result is a model with different kinds of
rationality. (2) The assumed approximation to optimality in the chain’s setting of its β-quality
is open to doubts. Actually, they reflect a complex type of satisfying. (3) The attempt to define
a context where optimisation is possible leads to rather tedious problems for the chain.

Given these problems of the optimising approach to chain behaviour, there is a great need to
explore the boundedly rational type of chain behaviour. This is especially important in order
to clarify the supply of different types of credence characteristics and credentials. In the
following, we shall only explore a few consequences of a change in the setting of the problem
of the quality decisions of a retail chain.

The heuristics of the quality decisions of retailer A take their starting point in her market
share and her relative breakdown quality. She may, eg, start with the simplest case where
buyers have no confidence in market information (α = 0) and compare her own market share
to the market share of retail chain B. In this case, the buyers’ reactions to breakdown imply
that the equilibrium market shares of chain A and B are related in a simple way: mA

*/mB
* =

βB/βA. Thus we see that even in the case where buyers do not learn from the market, retailer
A will suffer a penalty if she has a relatively high breakdown probability. When the buyers
start to learn from the market, the negative consequences of bad β-quality will increase
rapidly. If learning from the market is perfect (α = 1), retailer A will only survive if her β-
quality is equal to the highest-level β-quality.75

Given this background information, the retailer may define a series of unsatisfactory situa-
tions which call for action. Some of these possibilities are defined within the simplified kinds
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74 The case is stronger ‘since consumers are less able to bear the cost of computing optima and since inefficient consumers
will not be driven out of existence’ (Smallwood & Conlisk, 1979, p. 3).
75 Given the simplifying assumption of the present paper that low β-quality cannot be compensated for by low prices.
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of consumer reactions described in the sections above, while others are only feasible if we
assume more sophisticated kinds of consumer reactions.

Basic heuristics are given by what may be called the principle of equilibrated probabilities of
breakdown. In the unrealistic case where prices and costs (including costs of increasing the
breakdown qualities) are equal for the whole product portfolio of the retail chain, this
principle simply means that the probability of breakdown should be equal for all products. A
cheap way of increasing the competitiveness of the retail chain is simply to select the products
performing weakly and increase their breakdown qualities. It might be expected that this task
is easily solved but even in this simplified case there is much to do for the retailer. The reason
is that breakdown characteristics are far from being well-defined and easy to detect. The
problem is that for each of the brands, j, of the retailer A, there is a need for a specification of
the pair (cmin

jA, βjA).76 In the case where the retailer is faing a well-established manufacturer’s
brand, there normally is little doubt about this specification. But, in general, the retailer has to
make her own quality specification and quality control and this is one of the reasons for the
increasing use of retailer own brands.77

The attempts of equilibrating breakdown probabilities lead to a strong selection process among
the retailer’s suppliers. In some cases, there is a sufficient variety of β-qualities to select from.
This means that the selection between different suppliers, in principle, is quite simple.78 In other
cases, there is no supplier to deliver the appropriate β-quality. In these cases, the retailer may
take an active role in the development of the quality control system and, perhaps, new
products.79 Such was the case in the above story of the evolution of the Danish butter.

Alternative heuristics are to react to consumers’ misconceptions about the retail chain’s β-
quality. As mentioned in the section above, consumers’ market-oriented learning may lead to a
lock-in which favours chains with a below-maximum β-quality level. This can be translated
into a difference between the objective and subjective probabilities of breakdown of a basket of
goods from chain A (cp Falkinger, 1992, pp. 473 ff). To allow retailer reactions to this situa-
tion, it is necessary to revise the specification of consumers’ behaviour when reacting to
trustworthy information from retailers (or from third parties). If the objective quality of A’s
goods is underestimated, increased consumer information may change her situation. If she pro-
vides better information (through a successful marketing effort), an increase in market share
will follow without changing the objective probability of breakdown. If the quality is overesti-
mated, she will probably choose to uphold the asymmetric information as long as possible; at
the same time she may try to increase her quality level to escape the unstable situation.

-42-

76 See the section on Probabilistic characteristics.
77 The retailer establishes her own (informal or formal) meta-brand to the extent that she is successful in communicating to
her buyers that she follows the principle of equilibrated qualities. Such a meta-brand may serve to decrease significantly the
buyer’s costs of search and transaction. In undeveloped countries nearly everything is unbranded and buyer’s costs are very
high. As the economy develops, more and more goods are sold first as a manufacturer branded good, then as the own brand of
a large retail chain. These changes serve to solve major problems with respect to quality detection (see Bowbrick, 1992, ch.
5).
78 But some suppliers are able to change their β-qualities in order to avoid being driven out of the market, and this creates
extra scope for the decision-making of the retailer.
79 This is an important kind of lead-user participation in the process of innovation (see Hippel, 1988; Lundvall, 1992) which
may lead to the thesis that ‘lead distributors’ are crucial for the development of innovation and quality (see Philipsen, 1994).



The retailer may also define heuristics for coping with quality crises. Such a crisis will not
normally occur within the framework of buyers’ behaviour defined in the sections above.
However, a crisis would occur if a critically large number of buyers by chance encounter a
quality breakdown in a certain period and if these buyers apply the (dubious) rule of goiong to
a new chain after a breakdown. In some cases such behaviour implies that a seldom event
leads to an ultimate liquidation of the chain. This fate can only be prevented by increasing the
β-quality, if the information activities of the retailer can influence consumers. The probability
of crisis will be much increased if we introduce communication between consumers about
random events. In this case the fact that a relatively large number of the customers of retailer
A has encountered a quality breakdown may be aggregated into a single event (a quality
‘scandal’) which is then communicated to A’s other customers as well as to other consumers.
The effect may be a radical change of the posterior β-probability (based on market shares)
because of the well-known difficulties for buyers to cope with statistical phenomena
(including simple applications of Bayesian decision theory). The basic mechanism which
creates the ‘scandal’ is that a series of individual breakdowns is aggregated into a single and
major breakdown event.

Although a quality ‘scandal’ may occur to even the best-performing retailer, the heuristic
reaction is to invest heavily in increased β-quality as well as in improved and goal-directed in-
formation.80 The reason is obvious. For instance, the consumer may not have thought about
the possibility of pathogens in pig-meat. However, a simultaneous occurrence of a conside-
rable number of Salmonella infections suddenly makes him aware of the problem of contami-
nation. This leads to a jump in his expectations about the probability of breakdown of pig-
meat. When the ‘scandal’ has occurred, a systematic effort against pathogens in pig-meat may
lead to a considerable decrease in the objective risk. However, the market reaction is in-
fluenced by both objective and subjective risk factors; a long period may be needed before
consumers respond to the lower objective risk.

The retailer may also use her reaction towards a specific crisis as a way of creating goodwill
by making it known that she cares about consumers’ interests, even if there is no clear
pressure to do it. In this way she may be able to improve the buyers’ subjective judgement of
her β-quality quite considerably. The purpose is first of all to invest in her own ‘credentials’
(and the related goodwill or ‘brand equity’, see Aaker, 1991). Another problem is, however,
that if she does not react, the result may be government reactions. Such reactions are always
present as a policy of consumer protection with respect to many credence aspects of products
(health and safety, etc.). If the retailer has a high β-quality, she may use such an intervention
to squeeze out free-riding retailers.
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80 To the extent that large resources have been invested in the marketing of the brand or the chain name (Aaker, 1991), the
need to protect ‘brand equity’ is obvious. The issue of ‘crisis management’ is dealt with in eg Berge (1991) and Olsen (1992).
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6. Conclusions and perspectives

Since the pioneering works of Stigler, Akerlof and others, the economics of information and
uncertainty has tried to establish itself by concentrating on the simplified problems of search
goods and experience goods. This has entailed that more complex and apparently muddled
issues have been pushed aside. One issue which has not been well-suited for the mainstream
of the debate is credence goods. Although this concept was introduced by Darby and Karni in
1973, it has only been treated sporadically in serious analytical work. Instead it seems to have
become what may be called a footnote concept, ie, a concept which is mentioned in the
footnotes as an interesting exception, rather than being explored in the main text of papers and
textbooks. In the present paper an attempt has been made to remove the concept of credence
goods from the footnotes and to demonstrate that it deserves serious analyses. Furthermore, it
has been suggested that such analyses to a significant degree may change the way economists
and other social scientists think about quality issues.

In section 2 credence goods and credence characteristics were defined in contradistinction to
search and experience goods. It was also shown how the prevailing modes of specifying goods
and products (like Lancaster’s characteristics approach) have to be modified in order to cope
with credence characteristics. The most novel aspect in relation to credence characteristics
was the overwhelming importance of seller credentials, ie indicators of honesty, competence
and determination with respect to the quality of supply. Only the combination of credence
characteristics and credentials allows the buyer to take many qualities into account and allows
the seller to invest in the systems of quality control and credibility.

In sections 3 and 4 different and important types of credence characteristics were explored. In
this way an attempt was made to demonstrate how some of the confusion which relates to the
concept (because of its multiform uses) can be overcome and why the concept covers a major
rather than a peculiar type of quality characteristic. Three types of credence characteristics
were explored at some length. First, we have the case where credence characteristics cover the
‘hidden’ qualities of a specimen of a good. Among such characteristics, the most conspicuous
ones are those which relate to aspects of the production process (like free-range pigs) rather
than to the physical product which is delivered to the buyer. Second, we have the case where
each specimen is supposed to live up to a large set of minimum standards which – especially
as a whole – are very difficult to test for the buyer. Third, we have the case where a specimen
is considered as representing a class of goods (eg a brand) which has important probabilistic
characteristics. The exposition of these three types of goods clearly demonstrates the wide-
ranging character of credence characteristics. Actually, we may say that all goods are
credence goods, although some goods explicitly depend on their credentials while others are
only latent credence goods.

The three types of credence characteristics were used to explore different quality-related
issues. One set of analyses concerned the evolution of complex product designs. Here it was
suggested that individual characteristics often undergo a quality-characteristic life cycle.
Initially the characteristic may be subject to much interest from buyers and sellers (in some
cases even cut-throat quality competition). The outcome is, however, often a minimum
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standard with respect to the particular characteristic. This minimum standard is added to the
other minimum standards which characterise the particular product. Products with a long
history (like many food products) have evolved through design trajectories which include
large numbers of individual quality-characteristic life cycles.

Another set of analyses concerned the market-level evolution of probabilistic credence charac-
teristics (section 5). In this case, the starting point was the relationship between a buyer and a
retail chain with a complex portfolio of products. These products were described in terms of
their probability of ‘breakdown’, ie, the probability that they will be unsatisfactory to the
buyer. The buyers’ learning about and reaction to breakdowns were specified in a way which
made it rational for the retail chains to obtain a certain degree of uniformity with respect to
the breakdown qualities of the different products. The retailers were also interested in remo-
ving the buyers’ over-evaluation of the probability breakdown of their products and to react
promptly in the case of ‘quality crises’. All in all, it was shown that the conditions of retailers
are quite important if we want to understand the treatment of credence characteristics in the
economic system. If we do not take retailers into account, it is sometimes difficult to
understand why credence characteristics are not totally undermined by the functioning of
Gresham’s Law of bad quality driving out good quality.

Theoretically, the paper proposes a general way of studying quality issues. Through its empha-
sis on credence characteristics and credentials, it has pointed to the cognitive difficulties of the
buyers as well as to the conflict-ridden relation between sellers and buyers. It is the combination
of the cognitive economics and transaction-cost economics which gives the approach its special
character. These approaches reflect the ubiquitous use of heuristics of cognition and heuristics
of overcoming opportunistic behaviour. The combination of these issues implies that the
approach has little resemblance with Williamson’s (1985) approach to transaction-cost
economics, while it is partly influenced by the alternative transaction-cost approach of North,
Barzel and others. Its further development can, undoubtedly, be supported by an application of
practical game theory as well as by computer modelling (see Andersen, 1994).

Empirically, the paper has tried to suggest studies rather than to bring evidence for justifying the
theoretical approach. In this respect, it belongs to a research tradition which can be exemplified
by Akerlof’s famous An Economic Theorist’s Book of Tales (1984). Here we, eg, find Akerlof’s
(1970) famous market-for-lemons paper where he demonstrates the relevance of his argument
by referring to important real-life problems (like used cars of good and bad quality) in
simplified and dramatised terms. Such a fable is not meant to allow direct empirical conclusions
and testing. Instead it should be seen as an abstract formulation of core issues for economic
organisation. This is also the case with the examples in the present paper, especially the
arguments around the pig-in-poke phenomenon. However, such examples emphasise the need
for studying the diverse economic solutions to the problems relating to credence characteristics
and credentials. The few remarks on the emergence of Danish butter suggest that this may lead
to a reinterpretation of important parts of economic history and present-day problems.

Politically, the paper is even less explicit than it was empirically explicit. However, it deals
with a major potential area of government intervention which has been in focus both for
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mercantilist reasons and in order to protect consumers. The French government’s quality-
oriented policy has, at least since Colbert, tried to support and protect the credence characte-
ristics of high-quality producers, as we know today from French wine and cheese. Un-
fortunately, this approach seems unfit in relation to the rapidly changing characteristics of
many of today’s products. The recent quality-oriented policy of the American government has
been more indirect by passing legislation with strict liability of sellers and producers with
respect to damages to consumers. The difficulties of this approach in relation to credence
characteristics (which are difficult to detect and prove) are obvious. The paper suggests that
robust policies presuppose a rethinking of the way the supply-side of the economy today
copes with credence characteristics. For instance, policy-makers should take into account the
changing composition of simple minimum properties of goods as well as the characteristics
which are at the centre of interest. This is best understood in a long-term perspective. We
shall, therefore, give the word to Babbage81 who in his On the Economy of Machinery and
Manufactures discussed the quality control problems of the last century from the viewpoint of
a seller and a customer:

“The cost to the purchaser, is the price he pays for any article, added to the cost of verifying
the fact of its having that degree of goodness for which he contracts. In some cases the good-
ness of the article is evident on mere inspection; and in those cases there is not much diffe-
rence of price at different shops. The goodness of loaf sugar, for instance, can be discerned
almost at glance; and the consequence is, that the price is so uniform, and the profit so small,
that no grocer is at all anxious to sell it; whilst, on the other hand, tea, of which it is excee-
dingly difficult to judge, and which can be adulterated by mixture so as to deceive the skill of
even the practised eye, has a great variety of different prices, and is that article which every
grocer is most anxious to sell to his customers.” (Babbage, cit. after Mill, 1848, p. 133)

Today this description of the typical buyer’s process of quality detection with respect to sugar
and tea (and the related reactions of sellers) has little relevance. To the typical buyer sugar has
been transformed from a search good to a good of standard quality while tea has been trans-
formed from a complicated mix of a credence and an experience good to a relatively simple
experience good. At the same time the buyer’s willingness to pay the credible seller a pre-
mium has largely disappeared (except in special shops). The same has happened to a specific
argument for government intervention. Only in the last century flour was a credence good
which necessitated a large degree of government intervention. This need was emphasised by
Babbage:

“The difficulty and expense of verification are in some instances so great as to justify the
deviation from well-established principles. Thus it is a general maxim that Government can
purchase any article at a cheaper rate than that at which they can manufacture it themselves.
But it has, nevertheless, been considered more economical to build extensive flour-mills,
(such as those at Deptford,) and to grind their own corn, than to verify each sack of purchased
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81 Babbage was not only an economist and mathematician but also a computer-pioneer. His interest in the issue of quality
control appears to have emerged from the fact that he encountered immense quality problems in relation to his attempts to
construct advanced mechanical computers. The firms of that time was organised in a way which made them unable to deliver
components with the required degree of precision.



flour, and to employ persons in devising methods of detecting the new modes of adulteration
which might be continually resorted to.” (Babbage, cit. after Mill, 1848, p. 133)

Today, we have to go to other areas than flour82 to find the full working of the law of
Gresham: that poor credence qualities drives good credence qualities out of the market, unless
countervailing moves are made. Among the reasons for the shifting problems of credence cha-
racteristics are the invention of new measurement techniques, the establishment of infor-
mation and control systems (including laws and government regulation), and the invention of
new forms of credentials. Government has a role to play in all these developments. But the
multiform and changing character of credence characteristics is likely to create confusion as
well as an outdating of established procedures. A simplified approach to and too broad an
application of, eg, compulsory minimum standards are likely to create counterreactions (see
Bowbrick, 1992, ch. 9) which may blur the important policy issues in relation to credence
goods.
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flour business.
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