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Abstract. We analyze the impact of the effectiveness of internal regulation for the 
development of internal and export markets for credence goods, focusing on food 
products, particularly for a developing country which is an exporter (or a potential 
exporter). In the model, since goods of actual different quality can be sold as high 
quality goods, expected quality is a function of consumers’ beliefs about the effec-
tiveness of regulation. Foreign consumers, who cannot observe foreign regulation as 
closely as domestic ones, may partly base their expectations on the level of develop-
ment of the exporting country. Low effectiveness, negative stereotype and low con-
sumers’ trust may cause a failure in the market for high quality, and there may be a 
trap of underdevelopment and no high quality exports. The main policy implications 
are that increasing the effectiveness of regulation improves export prospects; stand-
ard setting and enforcement by external actors, such as supermarkets, or NGOs in the 
case of certain niche markets, is likely to be beneficial. 
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1. Introduction

The perception consumers have of the effectiveness of regulation on product quality 
and safety in a country is generally important for the development of internal and espe-
cially export markets. Such perception and trust become crucial when consumers cannot 
really evaluate some or all of a product’s attributes, especially process attributes: it may be 
prohibitive to find out whether a product is actually “environmentally friendly”, “organ-
ic”, or simply completely safe. Therefore consumers’ notion of quality and demand will be 
related to their trust in regulation. 

The article discusses the development of the market for goods in the presence of 
information asymmetry and uncertainty about product quality: specifically when it would 
be difficult and/or costly for consumers to evaluate certain product characteristics before 
consumption, and there is no learning or very slow learning even after consumption. 

* Corresponding author: cuffaro@unicas.it.
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The classification of goods on the basis of consumers ability to evaluate their qual-
ity before consumption, or on the basis of experience, or not even after consumption as 
search, experience and credence (trust) goods is originally due to Darbi and Karni (1973). 
Ever since a large literature has developed on the functioning of the markets for credence 
goods and services (Dulleck et al., 2011; Emons, 1997; 2001; Wolinski, 1983; 1995).The 
existence of the market for such goods is strongly dependent on quality guarantee by a 
third party, which defines the standard and/or monitors compliance.

In food markets many products can be considered experience or credence (Caswell 
and Mojduszka’s, 1996), examples of the latter are many health/safety related attributes, 
process attributes such as environmental impact (environmental “friendliness”) or “bio” 
food, use of GMOs, ethical characteristics such as various specification of “fairness” . 
Asymmetric information problems occur since consumers know with certainty only what 
the producers’ quality claims are or what the label says, i.e. real product standards are 
unobservable to consumers.

A significant literature has developed accordingly in agricultural economics (Unn-
evehrk et al., 2011; Costa et al., 2009). Most contributions have analyzed jointly the eco-
nomics of credence (or experience) goods and labelling, in general (Marette et al., 1999; 
McCluskey, 2000; Anania and Nistico, 2004; Zago and Pick, 2004; Roe and Sheldon, 2007; 
McCluskey and Loureiro, 2005; Crespi and Marette, 2001) or focusing on specific mecha-
nisms /attributes, including geographical indications (Menapace and Moschini, 2012), 
genetically modified organisms (Fulton and Giannakas, 2004; Moschini and Lapan, 2005), 
organic farming (Dabbert et al., 2014) ethical products (Chang and Lusk, 2009) . 

Models have concentrated on the welfare implications of different labelling 
schemes, often assuming fully credible certification. For example Zago and Pick (2004) 
consider the welfare impact of labeling policies for credence agricultural goods, assum-
ing a fully credible certification system. Menapace and Moschini (2012) develop a 
model for an experience good where, as in Shapiro (1983), firm reputation offers a 
possible solution to the market failure identified by Akerlof (1970) and where geo-
graphical indications (GIs)1 and trademarks are complementary means for signalling 
quality. They postulate a fully credible trademark system and a fully credible certifica-
tion scheme for GIs (i.e. there is no counterfeit product on the market and all certi-
fied products meet the requirements established by the certification schemes). Roe and 
Sheldon (2007) model the market for a credence good, with costly certification and 
perfect monitoring to analyze how different forms of labelling impact the size and dis-
tribution of surpluses. 

The trade implications of asymmetric information on quality have been less discussed, 
with notable exceptions (e.g. Bureau et al., 1998)2; the issue of consumer preferences for 
country of origin, as Lusk et al. (2006) remark, has also been relatively neglected, whereas 

1 GIs provide labels typically accessible to a large number of firms producing similar, competing, products, each 
with its own distinct trademark. In  the EU GIs schemes are based on the notion of a quality-geography nexus, 
and require the definition of a code of rules.  Usage rights over a GI are granted to all producers within a desig-
nated production area who comply with the product specification.
2 Bureau et al. (1998) consider the case of the dispute over hormone-treated beef between the EU and the United 
States, and conclude that the positive effect of trade liberalization on welfare may be offset by the increase in 
imperfect information about product quality.
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a wealth of evidence on the topic has accumulated in the business and marketing litera-
ture (as discussed in section 3). 

The model we present (i) considers the market for a credence good with imperfect 
monitoring, as in Anania and Nistico (2004) who focus on the credibility of regulation, 
i.e. counterfeits in these markets can be sold as high quality goods3; (ii) extends the analy-
sis to trade; (iii) includes a country of origin effect.

Although the term regulation usually refers to governmental standards, the term 
standards and regulation will be used here indifferently to refer to all standards, pub-
lic or private, involving certification. The term “effectiveness of regulation”, unless better 
specified, indicates the scope of regulation i.e. to what extent standards meet consumers 
demand for product quality and safety; the quality and relevance of the standards in terms 
of meeting the defined objectives; the efficacy of the monitoring system in ensuring that 
producers actually meet the standard. The latter two characteristics also indicate to what 
extent consumers can trust regulation, e.g. the probability that a product labeled “environ-
mentally friendly” actually is environmentally friendly. 

In the formal model however the regulation parameter is kept relatively simple, it is 
the probability λ of being caught cheating on quality, in order to make the model more 
tractable when the analysis is extended to trade.

The article is organized as follows: sections 2 briefly reviews credence goods and 
the relationship between standards and trade; section 3 introduces the assumptions on 
consumers’ expectations about quality; section 4 presents a model on the relationship 
between consumers’ trust and the internal and export markets for credence goods4. 

There are two development dimensions of the problem. First, regulation may often 
be less effective in developing countries, as discussed in section two. Second, foreign 
consumers may partly base their expectations about product quality on the level of 
development of the producing country as a proxy for the effectiveness of regulation, i.e. 
on general notions about the relationship between regulation on quality and income 
level. Hence developing country exporters may suffer from a specific “trust” prob-
lem regarding the effectiveness of internal regulation, which may hamper high qual-
ity exports: low effectiveness of internal regulation could have an heavy impact on for-
eign demand for high quality credence goods, in general, but more so for a developing 
country. 

2. Credence attributes, standards and trade

The information environment for different product attributes may be search, experi-
ence, or credence in nature: consumers can learn about the quality level prior to purchase 
(search), after purchase and use (experience), or not at all (credence). Credence attributes 
can obviously be of a very different nature, but, restricting the discussion to goods, there 
are two major classes that have received increasing attention: 
(i) Attributes that have health/safety consequences; 
(ii) Consumers’ demand/(willingness to pay) for attributes that are of “altruistic” nature, 

3 This topic is also extensively treated in the eco-label literature (Costa et al., 2009; Engel 1998; Mason, 2006).
4 For a discussion focused on organic and fair trade agricultural products see Cuffaro and Liu (2008).
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i.e. related to concern for “others”, typically to the production processes (fairness of 
distribution, the environmental cost of production, the use of child labour, the animal 
welfare standards applied). An important example is the demand for “fair trade.”
Standards are increasingly important for trade for several reasons: first, the shift from 

mass markets to markets with differentiated products and niches serving consumers with 
relatively high incomes, who increasingly demand high quality, safety and “credence”, 
attributes; second, the trend towards outsourcing for cost reduction; third, the significant 
decline of tariff barriers, implying that differences in product and process standards gain 
importance for trade flows and in the trade liberalization arena.

As standards increasingly address process issues, the role of regulation and standards 
depends also on how much consumers “trust” regulation, i.e. to what extent they believe 
that a product marked “high quality” is actually a high quality good 

Regulation may be ineffective for several reasons. For example, in many countries firms 
apply to independent labeling agencies for a license to use a particular label stating that 
their product is environmentally friendly, socially responsible or safe. These ecolabeling 
programs are often applied to products where consumers would generally be individually 
unable to determine the actual environmental friendliness (e.g. the biodegradability of a 
product) and the firm’s compliance is gauged by random monitoring. But when monitoring 
is random, certification must be viewed as noisy. Furthermore, the certifying party cannot 
be certain that the firm always uses an environmentally friendly technique, nor that the 
monitoring scheme is able to perfectly detect any violations. Even if the certifying process 
is perfectly able to evaluate a product’s compliance with the test’s standards, standards may 
not be perfectly correlated with “environmental friendliness”5 (Engel, 1998; Mason, 2006). 

In addition, certifiers have mixed incentives: the incentive to maximize the number of 
clients, the incentive to maintain their reputation. In other words, third party verification 
does not automatically guarantee impartiality or absence of conflicts of interest.6 

Finally, enforcing a process standard may be a very difficult problem in the context of 
value chains coordination across borders.7

There are important agribusiness and development related dimensions of the stand-
ards topic. 

First the tendency of standards to become a strategic instrument of competition in 
differentiated product markets and the shift from performance (realized or “search” char-
acteristics of the product) to process standards has been very pronounced in agribusiness 
(Reardon et al., 1999) and this was associated with an increase in the scope and stringen-
cy of public standards and the upsurge of initiatives on collective private standards. 

Second, many strands of literature have shown that there is a relationship between the 
development stage and effectiveness of public standards: their scope8, their quality and rel-

5 In the Mason (2006) model of ecolabeling, the certifying test is subject to two types of errors: there are some 
green sellers that would fail the test and some brown sellers that would pass the test.
6 Evidence on opportunist behavior in the certification systems in the EU is reported in Jahn et al. (2005).
7 An example is the safety crisis within the US toys industry in relation to production in China (BBC, 2007).
8 The scope of standard depends on income and development related factors. Stephenson (1997) provided 
a description of the situation at the beginning of the 1990s, showing for example that the number of national 
standards in developing countries, including large Latin American countries, for which data were available, was 
at least ten times lower than the corresponding number in the US and also the proportion of mandatory stand-
ards was comparatively low.
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evance in terms of meeting the defined objectives and the effectiveness of the monitoring 
system in ensuring that producers actually meet the standard. 

In agricultural economics the literature on the “privatization” of agribusiness stand-
ards in the 1990s9 has indicated that in developing countries private standards for qual-
ity and safety of food products were a strategic response first and foremost to missing or 
inadequate public standards10 (Jaffee, 2003; Henson and Reardon, 2005; Humphrey, 2008; 
Reardon et al. 2009).

Developing countries standards have been much discussed also in the agricultural 
economics trade literature, often with the prior that the ‘‘standards as barriers’’ case is 
more likely to apply to developing country exporters. For example Disdier et al. (2008) 
construct an inventory of SPS and TBTs measures and use a gravity model to show that 
they do not significantly affect bilateral trade between OECD members but significantly 
reduce DCs and LDCs exports to OECD11. In particular the spread of private standards 
has been investigated on the basis of the concern that they could lead to the exclusion 
of the least developed countries and the poorest farmers, who are unable to comply with 
stringent requirements due to a lack of technical and financial capacity (Graffham et al., 
2007; Maertens and Swinnen, 2007; Reardon et al., 2001; Swinnen and Vandeplas, 2011).

Finally an indirect indication that standards are lower is provided by a vast literature 
on value chains coordination by multinationals, pointing out that one of the main advan-
tages for developing countries is the upgrading of standards (Cuffaro and Liu, 2008). For 
example a Madagascar case study (Bart et al., 2009) shows the benefits, even for very poor 
farmers, of the integration in global value chains, through a monopsonistic marketing 
company, controlling and enforcing the standards imposed in private protocols by the cli-
ents –mainly European supermarkets- related to search and credence characteristics.

3. Consumers’ expectations about quality

We formulate three main assumptions regarding consumers’ expectations about quality. 
First, expected quality is a function of consumers’ beliefs about the effectiveness of 

regulation. 
Second, domestic and foreign consumers may hold different beliefs. Domestic con-

sumers know the effectiveness of internal regulation and the incidence of cheaters and 
base their expectations on such incidence. Foreign consumers base their expectations on 

9 In agribusiness privatization has occurred in two distinct ways: on the one hand large firms, mostly supermar-
kets and large processors and especially multinationals, created private standards generally meeting or exceeding 
the stringency of public standards and insured their implementation through vertical co-ordination. On the oth-
er hand, NGOs have provided the standards and the monitoring and enforcing mechanism for many credence 
products with “ethical” attributes, occupying a fast growing market segment of products originating in the poor 
countries (Reardon et al., 1999).
10 Although developing country situations are heterogeneous, public infrastructure, governance structures, and 
institutions are generally poorer, which translates into a relative lack of public standards especially for non trad-
able and traditional products (Perez-Aleman, 2011; Reardon et al., 1999). Also, in general (Piore, 2003; Amsden, 
1989; Lall, 2000) and in agribusiness international standards are strongly based on ideas and practices developed 
in advanced countries and their adoption in developing countries occurs in a context that can be far from the 
technological frontier and/or traditional local customs.
11 Although findings on trade effects can be more complex (Sheperd and Wilson, 2013).
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the percentage of imports from the country which failed border quality inspection, which 
is in turn linked to the effectiveness of internal regulation in the exporting country, but 
they are also influenced by a country of origin stereotype. Their trust in the regulation of 
product quality increases with the level of development of the exporting country. 

The second assumption is based on the idea that since foreign consumers cannot 
observe regulation in each country of origin of their imports as closely as domestic con-
sumers, they may partly base their expectations about product quality on general notions 
about the relationship between regulation on quality and income level. 

In general what foreign consumers can observe about the effectiveness of regulation 
in exporting countries is a very loose indicator of such effectiveness. For example Jaffee 
and Henson (2004) report that over a typical three year period the US Food and Drug 
Administration (FDA) undertakes inspections of all domestic firms that produce low-
acid canned foods, yet the same inspections are undertaken on just 3% of foreign facilities 
exporting such products to the United States. Even after substantially increasing resources 
for the inspection of food imports, the FDA still inspects only 1 to 2% of the more than 
six million consignments of food and cosmetic products imported each year. Regulato-
ry oversight for certain products and markets is more stringent on domestic, rather than 
imported supplies (World Bank, 2005). 

Although the dramatic transformation of the world economy within the last decade 
(global outsourcing and “hybrid” products) has made the issue more complex, marketing 
and business research shows that consumers do use country of origin as a quality signal 
especially when information about quality is ambiguous (reviews of this literature include: 
Bilkey and Nes, 1982; Verlegh and Steenkamp, 1999; Pharr, 2005; Rosenbloom and Haefner, 
2009; Papadopoulos and Heslop, 2014) and more specifically this research has also shown 
that negative evaluations by consumers on the basis of country images constitute significant 
market barriers for firms from less developed countries (Baughn and Yaprak, 2014). 

Country of origin is regarded as a cognitive cue, viz., an informational stimulus about 
or relating to a product that is used by consumers to infer beliefs regarding product attrib-
utes such as quality, and since it can be manipulated without changing the physical prod-
uct, it is an extrinsic cue like price, brand name and retailer reputation. 

The cognitive processes underlying the effects of country-of-origin on product evalua-
tion may be explained through different hypothesis, some of which are especially relevant 
for credence attributes. For example research on the role of stereotypes suggests that these 
may be used as a heuristic basis for judgements especially when the amount of attribute 
information is large and difficult to integrate or when other information is lacking. Thus, 
subjects who learn that a product is originating in a country with a reputation for high 
quality may use this knowledge as a basis for evaluation without considering information 
about the product’s specific attributes, especially if evaluating the information is difficult 
(Hong and Wyer, 1989); Maheswaran (1994) examines consumer expertise and attrib-
ute information as moderating the effects of country of origin, and shows that all types 
of consumers use country of origin evaluations when attribute information is ambigu-
ous. In the agricultural economics literature most studies – surveys, choice experiments, 
and experimental auctions- find that consumers prefer and are willing to pay a premium 
for many foods with country of origin labels, although the premium varies substantially 
across studies, products, countries, and experimental method (Grebitus et al., 2010)
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Product/country images contain widely shared cultural stereotypes. For example, 
consumers recognize that the production of high-quality technical products requires a 
highly trained and educated workforce; hence, they perceive that such products are of bet-
ter quality when produced in developed countries (Verlegh and Steenkamp, 1999). In a 
review of country- of-origin effects on product evaluation, Bilkey and Nes (1982) point 
out that several studies found a hierarchy of biases, including a seemingly positive rela-
tionship between product evaluation and degree of economic development. Han and 
Terpstra (1988) show specifically that products with a country-of-origin label from a 
developing country were rated inferior to those with an industrial country-of-origin label 
and Head (1993) reports that a ‘Made in Germany’ label evokes the concepts of reliability, 
precision and punctuality. Liu et al. (2001) provide empirical evidence of a ‘level of devel-
opment’ factor in the market for organic foods. 

Verlegh and Steenkamp (1999) evaluated the findings of past country-of-origin stud-
ies within the marketing and business literature for the period 1980-1996 and found that 
the country-of-origin effect is strong especially for perceived quality and that one factor 
closely related to the evaluation of products in general is the level of development: the 
country-of-origin effects are significantly larger when products from more developed 
countries are compared with products from less developed countries. This finding sup-
ports the notion that consumers believe that products from LDCs are lower in quality, and 
associated with a larger risk of bad performance and dissatisfaction (Cordell, 1992).12

Roth and Romeo (1992) argue that consumers’ evaluations are based on the match 
between product and country: consumers prefer a country as an origin for specific prod-
ucts when they believe that there is a match between its perceived “strengths’’ and the 
skills that are needed for manufacturing the product under consideration: a strong posi-
tive match would exist when the country is perceived as being very strong in an area that 
was also an important feature for a product category.

Actually in the case of credence goods an important issue is the effectiveness of reg-
ulation, which in turn depends on good general and dedicated institutions. This is the 
“skill” required and consumers may establish a positive association with the level of devel-
opment just as for the case of high quality technical products. 

4. Credence goods, trust and the market for high quality

4.1 The model

The model we formulate analyses the impact of the effectiveness of regulation on the 
development of the market for high quality credence goods, i.e. a market where goods 
of actual different quality can be sold as high quality goods (examples are goods labeled 
environmentally friendly, or bio, or safe for children). 

The effectiveness of regulation is measured by the probability λ of being caught cheat-
ing on quality, internal consumer know that measure, and expected quality depends on it. 
Figure 1 shows the domestic market before trade. With perfect regulation only high qual-

12 Also, there is anecdotal evidence that in some poor countries some producers unlawfully package their prod-
ucts with a country of origin label different from their own, a “better” country of origin.



186 N. Cuffaro, M. Di Giacinto

ity producers participate in the market and the supply function is S0
D. The demand func-

tion is DD
0  with the equilibrium price PE

D .
If λ < 1 , the supply function shifts to S D

1  which represents the sum of product 
offered by cheaters and high quality producers. As consumers are aware that λ < 1, the 
demand curve rotates towards DD

1  (the analytical form of the demand function is such 
that its vertical intercept is equal expected quality), the equilibrium price decreases and 
consumers surplus is reduced.

Figure 1. Domestic market.
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The analytical results presented in this section show that the equilibrium price is 
increasing in expected quality, and therefore in λ: better regulation on quality, here 
intended as the ability of regulators to exclude cheaters from the market, results in higher 
prices for high quality credence products. Furthermore both consumer and producer sur-
plus are strictly increasing in expected quality and therefore in λ. 

Extending the basic idea of Figure 1 to trade, let’s assume that country/area A is a 
large exporter (country A has a comparative advantage based on factor endowment) and 
world price is formed on the internal market of A as a result of the interaction between 
internal demand DD

 plus the demand for imports from the rest of the world DI and sup-
ply in A, SD (the same result could be obtained summing the excess function of this large 
country to the market of rest of the world). 

With perfect regulation (λ=1) the internal supply and demand functions are SD
O 

and DD
0 and the demand for imports from the rest of the world is D0

I , in country A 
total demand is DT

0 and the equilibrium is E0. A lower λ would reduce the expectations 
of internal and foreign consumers about quality in country A. Internal supply, internal 
demand, the demand for imports and total demand for the high quality product rotate 
(dotted lines in Figure 2a) and the new equilibrium is E1. A negative country of origin ste-
reotype, linked to the level of development of the exporter would instead only rotate DI

0 . 
The model’s results show that the equilibrium price is strictly increasing in λ and also 

strictly increasing in the level of development parameter. 
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Figure 2. Trade of credence goods.
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In both cases if there were a minimum price of high quality, known to consumers, 
below that price there would be no supply and no demand (as consumers know that 
the good cannot be high quality) i.e. there may be no high quality production and 
export.

Analytically, in analogy with the model of Anania and Nisticò (2004), we assume that 
markets are competitive and there are high quality producers and low quality producers 
who try to cheat. 

There are nH identical high quality producers and nL identical low quality producers, 
with marginal cost functions

β=c qH H H

β=c qL L L

with βH>βL.

Each high quality producer produces a quantity such that

β=P qH H

Depending on the probability λ of being caught cheating, a fraction λ( )−1  of low 
quality products is sold on the H market, therefore the expected marginal revenue of 
cheaters is P λ( )−1  Hence each low quality producer offers on the H market a quantity 
such that

λ β− =P q(1 ) L L
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The aggregate supply in the high quality market is:

β
λ λ

β
= + −

−
S P n

P
n

P
( ) (1 )

(1 )
H

H
L

L

 (1)

Assuming for simplicity that there is a continuum of mass 1 of producers of each 
type, nH=nL=1, equation (1) becomes:

β
λ

β
= + −S P

P P
( ) (1 )

H L

2  (1bis)

The first term in the right hand side of equation (1bis) reflects the supply from high 
quality producers and the second term that from low quality producers that cheat. 

On the demand side13 it is assumed (Mussa and Rosen, 1978; Tirole, 1988) that con-
sumers agree on the order of preferences, they prefer a higher quality for a given price but 
have different intensity in their taste for quality, represented by a parameter θ, a real posi-
tive number. They have net utility U=θE(k)-P if they buy a good of expected quality E(k), 
where k is a random variable which can take two possible values, associated respectively 
to high or low quality, at price P. 

Although this framework implies a tradeoff between quality and price, it can be 
applied also to a context in which consumers are only interested in high quality –in the 
sense of a product with the specified standard, e.g. “bio”- but quality is probabilistic and 
there is a tradeoff between the likelihood of getting the unwanted “attribute” and price.

Willingness to pay for a quality E(k) is given by θE(k), and increases with θ and E(k). 
Demand is equal to the number of consumers with parameter θ such that θE(k)≥P Deri-
vation of the demand function14 uses the ‘threshold’ consumer with a taste parameter θ  is 
indifferent to buying or not buying a unit of product of expected quality E(k) at price P, 
 ( ) 0θ − =E k P  implying that 

( )
θ =

P
E k

 Demand is

D P( ) = M 1− P
E k( )

⎛

⎝
⎜

⎞

⎠
⎟  (2)

where M is the total number of consumers.

Domestic consumers are aware of the measure of the effectiveness of regulation λ  
and know also the other parameters of the supply function. They expect high quality with 
probability

13 The discussion of demand is mostly based on a simple model with vertical differentiation of products (Mussa 
and Rosen, 1978; Tirole, 1988). This demand function has been extensively used in the literature Marette, Crespi, 
and Schiavina (1999); Crespi and Marette (2001); Moschini and Lapan (2005); Zago and Pick (2004).
14 If θ is distributed in the economy according to a cumulative distribution function F(θ), F(θ) is the fraction of 
consumers with a taste parameter lower than θ. If only one quality k is offered at price p, demand is equal to the 
number of consumers with parameter θ such that θ(E)k≥p . D(p)=M [1-F(p/E(k))] Where M is the total number 
of consumers.
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π β

β
λ

β

=
+ −

P
P P

/

(1 )
H

H

H L

2
 (3)

this probability is one if regulation is perfectly enforced (λ=1) 

and expect low quality with probability 

π λ β

β
λ

β

=
−

+ −

P
P P
(1 ) /

(1 )
L

L

H L

2

2
 (4)

This probability is zero if regulation is perfectly enforced (λ=1). 

Assuming that there is no learning or very slow learning on the part of consumers 
because of the credence nature of the attributes considered, in these type of markets in 
equilibrium products of different qualities can be sold as high quality products, in the 
sense of products that respect the specified standard.

k is a random variable which can take only two possible values, kH and kL, with prob-
abilities πH and πL. Assuming kH =1 and kL=0 expected quality E(k) is equal πH

β

β
λ

β

β
β λ β

=
+ −

=
+ −

E k
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P P( )
/

(1 ) (1 )
H

H L

L

L H2
2

Expected quality E(k) is increasing in λ and it is equal 1 with λ=1.
Abiding by the general functional form of equation (2), and setting the mass of con-

sumers M=1 domestic demand can be specified as follows:

β
β λ β

= −
+ −

D P P( ) 1
(1 )

L

L H
2  (5)

4.2 Results

Analytically the equilibrium price satisfies 

β
λ

β
β

β λ β
+ − = −

+ −
P P

P(1 ) 1
(1 )H L

L

L H

2
2

 (6)

Solving equation (6) for P we obtain the following equilibrium price:
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P* = βHβL

βL +βLβH + (1−λ)
2βH + (1−λ)

2β 2
H

= βHβL

1+βH( ) βL + 1−λ( )2βH⎡⎣ ⎤⎦
= E(k) βH

1+βH

 (7)

The equilibrium price is increasing in E(k) and therefore in λ: better regulation on 
quality , here intended as the ability of regulators to exclude cheaters from the market, 
results in higher prices for high quality credence products.

The equilibrium quantity is 

q* =1− P
E(k)

= 1
1+βH

Consumer surplus is 
β+

E k( )
2(1 )H

2
 ; producer surplus is β

β+
E k( )

2(1 )
H

H
2

 and they are both 

strictly increasing in E(k) and therefore in λ.
The model described by equations (1)-(6) may also give insight on trade in two dis-

tinct cases. Considering a world with two regions, A and B, where A is “developing” and 
B is “developed”, the first case is when there is no internal production in region B; in the 
case of food this could be because of climate, and therefore it is not an irrelevant case. 
Supply in A is described by equation (1bis), demand is the sum of demand in A and B. 
The latter depends also on how foreign consumers’ expectations are formed.

The second is a specific category of credence goods: some credence “ethical” prod-
ucts such as “fair trade” products, which by definition are exported only by developing 
countries. In this case there would be no internal production in region B. Supply in A 
could be described by equation (1bis), demand in A is solely the demand for imports and 
it depends on how consumers in region B form expectations about regulation and qual-
ity in region A. Generally speaking foreign consumers have less information than internal 
ones, but in this case they will likely assume that the incentive and/or ability of national 
regulators in any developing exporter to “exclude” part of the supply from the market is 
low. Therefore, without alternative mechanisms of regulation, the situation is the same as 
in Figure 1 with λ “low”, and the demand for imports would be “low” like in the case 
of D1

D. The development of these markets requires alternative forms of regulation: indeed 
for ethical products such as “fair trade” regulation is provided by supranational non profit 
organizations.

For trade in the general circumstances – there is internal supply in both countries – it 
is assumed that consumers are aware of the country of origin of the product and the trad-
ed product is a perfect substitute for the domestic one, except for consumers’ expectations 
about quality. Supply reflects factor endowment and regulation, country A (developing) 
has a comparative advantage based on factor endowment. 

The values of kL and kH are the same for foreign and internal consumers; in country B 
the supply function is

=S P
P
c

( )  (8)
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If consumers in B cannot distinguish between domestic production and imports, with 
trade expected quality becomes some average of the expectations about quality in B and 
A (as in Bureau et al., 1998). Low expectations about quality of imports from A will shift 
downward internal demand for a credence good in B, reducing consumer surplus and the 
demand for imports. 

Lets’ consider instead the case where there is a country of origin label. 
For prices below the autarchy equilibrium price in B import demand from country B is

= − −D
P

E k
P
c

1
( )

I
B  (9)

where EB is now depending on the expectations of consumers of country B about quality 
in region A.

= −
+

D P
E k c
E k c

1
( )
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I
B

B  (10)

and the inverse function is
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( )

( )
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−
+
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cE k
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cE k
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Q

B

B

B

B  (11)

( )
( )+

cE k
E k c

B

B  is increasing in EB(k) (its first derivative in EB(k) is strictly positive for posi-

tive values of c).
Consumers in the importing country are likely to form expectations on the quality of 

imports on the basis of several factors. They may observe that there are imports which fail 
border quality inspection: the simplifying hypothesis adopted here is that the rate of fail-
ure is the same as the value of πL in equation (4). However, consumers in any importing 
country will probably be very uncertain about the conditions of supply for every exporting 
country and about the technology of border quality inspections (which can be limited and/
or variable). Therefore consumers in B may, as implied by the literature discussed in para-
graph 3, be influenced by a country of origin stereotype linked to the level of development.

Foreign consumers expect high quality imports from A in line with probability

π δπ=H
I

H  (12) 
δ≤ ≤0 1

and low quality imports from A in line with probability πI
L

π π π δ π= − = + −1 (1 )L
I

H
I

L H  (13)
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Here δ is increasing in the level of development – it is an index of reliability or posi-
tive country stereotype – hence (1–δ) is the negative stereotype, which amplifies the per-
ception of low quality formed through the incidence of import control failures.

Hence both the actual effectiveness of internal regulation in A and the country stereo-
type influence expectations.

Equating import demand(10) and export supply (1bis minus 5) the equilibrium 
price is

P* = 2βHβLcδ
c βL +βH (1−λ)

2⎡⎣ ⎤⎦ βH +δ (1+βH )[ ]+βLβHδ
 (14)

It is immediate to see that the equilibrium price P* strictly increasing in λ. Moreover, 
an easy computation proves that the first derivative of P* with respect to δ is strictly posi-
tive, i.e. the equilibrium price P* is strictly increasing in δ, too. 

Moreover, if a credence attribute is related to safety a change in λ may cause a sudden 
and more than proportional drop in consumers’ confidence, depending on the nature of 
the problem, causing severe damage to the sector involved, as illustrated by several major 
food safety crises during the last decades. 

In such crises the adverse effects on health and on consumers’ confidence were often 
amplified by a combination of poor communication about risks, mismanagement of crisis 
responses on the part of governments and private companies and by the media (World 
Bank, 2005). 

The developing exporter whose internal regulation on product quality has recently 
been most scrutinized is undoubtedly China. China however is not an exporter that can 
be easily “abandoned” by importers. Smaller countries could be much more damaged by 
a national stereotype problem15. Indeed the World Bank (2005) remarks that international 
buyers and consumers are likely to be more tolerant and patient with core and long-stand-
ing suppliers that have established a national image in which they have confidence, and 
conversely, that small countries and niche products are probably far more vulnerable to 
loss of markets and reputation in the face of safety or other quality problems.

5. Conclusions

There are several important implications of the trust and stereotype problem as repre-
sented here for an exporter, especially a developing country. 

First, low effectiveness of regulation causes failures in the market for high quality cre-
dence goods.

Second, there may be a trap of low levels of development/effectiveness of regulation 
and failure in high quality exports. 

Therefore, strategies to increase the effectiveness of regulation, such as improving leg-
islation and monitoring are crucial to improve export prospects. An important challenge 

15 An illustration of the possible impact on a small exporter is given by the cyclospora crisis and the change in 
the US import demand for raspberry from Guatemala to Mexico, a case in which the industry never recovered 
(World Bank, 2005); a similar sequence is quoted in Chisik (2003) for Colombia’s garment industry.
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is to increase the supply and quality of public standards and their associated monitoring 
mechanism. 

However, the literature discussed and the model suggest that if a developing country 
is not well prepared to achieve high levels of effectiveness of regulation and/or if there is a 
strong country of origin prejudice, linked to the level of development, standard setting and 
enforcement by external actors, such as supermarkets may be beneficial. This trust effect has 
been important for the growth of high quality food exports in many developing countries. 

If the standard on a credence attribute is established and monitored by separate, non 
national entities such as NGOs, there obviously is no divergence between domestic and 
foreign consumers’ expectations about quality and the national prejudice problem may be 
bypassed. Trust will be based on the NGO reputation and the perceptions consumers have 
about NGOs incentives and efficiency in monitoring compliance with standards

Acknowledgements

The authors thank Giovanni Anania and three anonymous referees for their com-
ments and suggestions.

References

Akerlof, G.A. (1970). The market for lemons: quality uncertainty and the market mecha-
nism. Quarterly Journal of Economics 84: 488-500.

Amsden, A.H. and Wan-wen, C. (2003). Beyond Late Development: Taiwan’s Upgrading 
Policies. Cambridge, MA: MIT Press.

Anania, G. and Nisticò, R. (2004). Public regulation as a substitute for trust in quality 
food markets: what if the trust substitute cannot be fully trusted? Journal of Institu-
tional and Theoretical Economics 160: 681-701.

BBC (2007). Chinese product scares prompt US fears, by Laura Smith-Spark, BBC News 
Washington Tuesday, 10 July 2007, 23:42 GMT 00:42 UK. http:// http://news.bbc.
co.uk/2/hi/americas/6275758.stm (accessed 01.03.2015)

Bart Minten, B., Randrianarison, L. and Swinnen, J. (2009). Global retail chains and poor 
farmers: evidence from Madagascar. World Development 37(11): 1728-1741.

Baughn, C. Yaprak, A. (2014). A mapping country-of-origin research: recent develop-
ments and emerging avenues. In: N. Papadopoulos L. Heslop, Product-Country 
Images: Impact and Role In International Marketing. Routledge.

Bilkey, W. and Nes, E. (1982). Country-of-origin effects on product evaluation. Journal of 
International Business Studies 13 89-99.

Bureau, J.C., Marette S. and Schiavina A. (1998). Non-tariff trade barriers and consum-
ers’ information: the case of the EU-US trade dispute over beef. European Review of 
Agricultural Economics 25: 437-462. 

Caswell, J.A. and Mojduszka, E.M. (1996). Using informational labeling to influence the 
market for quality in food products. American Journal of Agricultural Economics 78: 
1248-1253.

Chang, J.B. and Lusk, J.L. (2009). Fairness and Food Choice. Food Policy 34: 483-491. 

http://news.bbc.co.uk/2/hi/americas/6275758.stm
http://news.bbc.co.uk/2/hi/americas/6275758.stm


194 N. Cuffaro, M. Di Giacinto

Chisik, R. (2003). Export industry policy and reputational comparative advantage. Journal 
of International Economics 59(2): 423-451.

Cordell, V.V. (1992). Effects of consumer preferences for foreign sourced products. Journal 
of International Business Studies 23(2): 25-269.

Costa, S., Ibanez L., Loureiro, M. and Marette S. (2009). Quality Promotion through Eco-
Labeling: introduction to the special issue. Journal of Agricultural & Food Industrial 
Organization 7(2):1-8.

Crespi, J.M. and Marette, S. (2001). How should food safety certification be financed? 
American Journal of Agricultural Economics 83: 852-861.

Cuffaro, N. and Liu, P. (2008). Technical regulations and standards for food exports: trust 
and the credence goods problem. Commodity Market Review 2007-2008: 67-84. 
http://www.fao.org/docrep/010/a1487e/a1487e00.HTM.

Dabbert, S., Lippert, C. and Zorn A. (2014). Introduction to the special section on organic 
certification systems: policy issues and research topics. Food Policy 49: 425-428  doi: 
10.1016/j.foodpol.2014.05.009

Darby, M. and Karni, E. (1973). Free competition and the optimal amount of fraud. Jour-
nal of Law and Economics 16: 67-88. 

Disdier, A.-C., Fontagne, L. and Mimouni, M. (2008). The impact of regulations on agri-
cultural trade: evidence from the SPS and TBT agreements. American Journal of 
Agricultural Economics 90, 336-350.

Dulleck, U., Kerschbamer, R. and Matthias, S. (2011). The economics of credence goods: 
an experiment on the role of liability, verifiability, reputation, and competition. The 
American Economic Review 101(2): 526-555.

Emons, W. (1997). Credence goods and fraudolent experts. Rand Journal of Economics 28: 
107-119.

Emons, W. (2001). Credence goods monopolists. International Journal of Industrial Organ-
ization 19: 375-389.

Engel, S. (1998). Overcompliance, labeling, and lobbying: the case of credence goods. 
University of Maryland Working Paper No. 98-25. http://ssrn.com/abstract=149406 
(accessed 03.06.2008)

Fulton, M. and Giannakas, K. (2004). Inserting gm products into the food chain: the mar-
ket and welfare effects of different labeling and regulatory regimes. American Journal 
of Agricultural Economics 86: 42-60. 

Golan, E., Kuchler, F., Mitchell, L., Greene, C. and Jessup, A. (2001). Economics of Food 
Labeling. U.S. Department of Agriculture, Economic Research Service, Agricultural 
Economic Report No. (AER793). 

Graffham, A., Karehu, E. and MacGregor, J., (2007). Impact of EurepGAP on small-scale 
vegetable growers in Kenya. Fresh Insights 6, International Institute for Environ-
ment and Development, London

Grebitus, C., Colson, G., Menapace, L. Bruhn, M. (2010). Who cares about food origin? A 
comparison of hypothetical survey responses and actual shopping behavior. Agricul-
tural and Applied Economics Association    2010 Annual Meeting, July 25-27, 2010, 
Denver, Colorado

Grolleau, G. and Caswell, J. (2005). Interaction between food attributes in markets: the 
case of environmental labeling. Univ. of Massachussetts Amherst, Working Paper 
No. 2005-5.

http://www.fao.org/docrep/010/a1487e/a1487e00.HTM
http://dx.doi.org/10.1016/j.foodpol.2014.05.009
http://ssrn.com/abstract=149406


195Credence goods, consumers’ trust in regulation and high quality exports

Han, C. and Terpstra, V. (1988). Country of origin effects for uni-national and bi-national 
products. Journal of International Business Studies, 19(Summer): 235-255. 

Head, D. (1993). Advertising slogans and the ‘made-in’ concept.” International Journal of 
Advertising 7: 237-252.

Henson, S. and Reardon, T. (2005). Private agri-food standards: implications for food poli-
cy and agri-food systems. Food Policy 30(3): 241-370.

Hong, S. and Wyer, R. (1989). Effects of country-of-origin and product-attribute informa-
tion on product evaluation: an information processing perspective. The Journal of 
Consumer Research 16(2): 175-187.

Humphrey, J. (2008). Private standards, Small farmers, and donor policy: EUREPGAP in 
Kenya. IDS Working Paper 308, Institute of Development Studies, Sussex.

Jaffee, S. (2003). From challenge to opportunity: Transforming Kenya’s fresh vegetable 
trade in the context of emerging food safety and other standards in Europe. Agricul-
ture and Rural Development Discussion Paper No.2. The World Bank, Washington 
DC.

Jaffee, S. and Henson, S. (2004). Standards and agri-food exports from developing coun-
tries: rebalancing the debate. Policy Research Working Paper 3348. Washington, 
D.C.: The World Bank

Jahn, G., Schramm, M. and Spiller, A. (2005). The reliability of certification: quality labels 
as a consumer policy tool. Journal of Consumer Policy 28: 53-73.

Lall, S. (2000). Technological change and industrialization in the Asian newly industrializ-
ing economies: achievements and challenges. In: L. Kim, R. Nelson (eds.), Technol-
ogy, learning and innovation. New York: Cambridge University Press, pp. 13-68.

Liu, P., Boto, I., Kortbech-Olesen, R., Vrolijk, B. and Pilkauskas, P. (2001). World markets 
for organic fruit and vegetables: opportunities for developing countries in the pro-
duction and export of organic horticultural products. FAO-ITC-CTA, Rome.

Lusk, J.L., Brown, J., Mark, T., Proseku, I., Thomson, R. and Welsh J. (2006). Consumer 
behavior and country of origin labeling. Review of Agricultural Economics 28: 284-292.

Maertens, M. and Swinnen, J. (2007). Standards as barriers and catalysts for trade, growth 
and poverty reduction. Journal of International Agricultural Trade and Development 
4(1): 47-61.

Maheswaran, D. (1994). Country of origin as a stereotype: effects of consumer expertise 
and attribute strength on product evaluations author(s). The Journal of Consumer 
Research 21(2): 354-365.

Marette, S., Crespi, J.M. and Schiavina, A. (1999). The role of commonlabeling in a con-
text of asymmetric information. European Review of Agricultural Economics 26: 167-
178.

Mason, C. (2006). An economic model of ecolabeling. Environmental Modeling and assess-
ment 11(2): 131-143. 

McCluskey, J.J. (2000). A game theoretic approach to organic foods: an analysis of asym-
metric information and policy. Agricultural and Resource Economics Review 29: 1-9.

McCluskey, J.J. and Loureiro, M.L. (2005). Reputation and production standards. Journal 
of Agricultural and Resource Economics 30: 1-11.

Menapace, L. and Moschini, G. (2012). Quality certification by geographical indications, 
trademarks and firm reputation. European review of Agricultural Economics 39(4): 
539-566.



196 N. Cuffaro, M. Di Giacinto

Moschini, G. and Lapan, H. (2005). Labeling regulations and segregation of first-genera-
tion and second-generation GM products: innovation incentives and welfare effects. 
Paper prepared for conference on Economics of Regulation of Agricultural Biotech-
nologies, NC-1003 Annual Meeting, Arlington, VA.

Mussa, M. and Rosen, S. (1978). Monopoly and product quality. Journal of Economic The-
ory 18: 301-317.

Papadopoulos, N. and Heslop, L. (2014). Product-country images: impact and role in 
international marketing. Routledge.

Perez-Aleman, P. (2011). Spreading quality standards in a developing country cluster 184. 
Organization Science 22(1): 173-189.

Pharr, J. (2005). Synthesizing country-of-origin research from the last decade: is the con-
cept still salient in an era of global brands? Journal of Marketing Theory and Practice 
13(4): 34-45.

Piore, M.J. (2003). Stability and flexibility in the economy: reason and interpretation in 
economic behavior. Conventions et Institutions: Approfondissements Theoriques et 
Contributions au Debate Politique. Paris, http://econ-www.mit.edu/files/1117.

Reardon, T., Codron, J.-M., Busch, L., Bingen, J. and Harris, C. (1999). Global change in 
agrifood grades and standards: agribusiness strategic responses in developing coun-
tries. The International Food and Agribusiness Management Review 2(3-4): 421-435.

Reardon, T., Barrett, C., Julio, A., Berdegue, J. and Swinnen, J. (2009). Review of agrifood 
industry transformation and small farmers in developing countries. World Develop-
ment 37(11): 1717-1727.

Roe, B.E. and Sheldon, I. (2007). Credence good labeling: the efficiency and distributional 
implications of several policy approaches. American Journal of Agricultural Econom-
ics 89(4): 1020-1033.

Rosenbloom, A. and Haefner, J. (2009). Country-of-origin effects and global brand trust: 
first look. Journal of Global Marketing 22: 267-278.

Roth, M. and Romeo, J. (1992). Matching product category and country image percep-
tions: a framework for managing country of origin effects. Journal of International 
Business Studies 23(3): 477-497.

Shapiro, C. (1983). Premiums for high quality products as returns to reputations. The 
Quarterly Journal of Economics 98(4): 659-680.

Schuster, M. and Maertens, M. (2013). Do private standards create exclusive supply chains? 
New evidence from the Peruvian asparagus export sector. Food Policy 43: 291-305.

Shepherd, B., Norbert, L.W. and Wilson, N. (2013). Product standards and developing 
country agricultural exports: the case of the European Union. Food Policy 42: 1-10.

Stephenson, S. (1997). Standards and conformity assessment as nontariff barriers to trade. 
World Bank Policy Research Working Paper No. 1826. Available at SSRN: http://
ssrn.com/abstract=597242

Swinnen, J. and Vandeplas, A. (2011). Rich consumers and poor producers: quality and 
rent distribution in global value chains. Journal of Globalization and Development 
2(2): 1-30.

Tirole, J. (1988). The theory of industrial organization. MIT Press.
Unnevehrk, L., Eales, J., Jensen, H., Lusk, J., Mccluskey, J. and Kinsey, J. (2011). Food and 

consumer economics. American Journal of Agricultural Economics 92(2): 506-521. 
doi: 10.1093/ajae/aaq007 

http://econ-www.mit.edu/files/1117
http://ssrn.com/abstract=597242
http://ssrn.com/abstract=597242
http://dx.doi.org/10.1093/ajae/aaq007


197Credence goods, consumers’ trust in regulation and high quality exports

Verlegh, P. and Steenkamp, J. (1999). A review and meta-analysis of country-of-origin 
research. Journal of Economic Psychology 20: 521-546.

Wolinsky, A. (1983). Prices as signal of product quality. Review of Economic Studies 647-658.
Wolinsky, A. (1995). Competition in markets for credence goods journal of institution-

al and theoretical economics (JITE). Zeitschrift für die gesamte Staatswissenschaft 
151(1): 117-131.

World Bank, (2005). Food safety and agricultural health standards: challenges and oppor-
tunities for developing country exports. Report No. 31207.

Zago, A. and Pick, D. (2004). Labeling policies in food markets: private incentives, pub-
lic intervention, and welfare effects. Journal of Agricultural and Resource Economics 
29(1): 150-165.


