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Abstract
Objective: to discuss the importance and effectiveness of 
private standards for the food industry. Private food stan-
dards are important, given they are set by private bodies, 
adopted and implemented by private firms, with enforce-
ment conducted by third-parties. This leads to a key ques-
tion: are there efficient mechanisms ensuring compliance 
with and enforcement of private standards?
Methodology: application of law enforcement analysis to 
certification of private food standards, focusing on dete-
rrence of non-compliance and incentives for self-reporting.
Results: self-reporting lowers enforcement costs, encou-
rages remediation if standards are not met, and reduces 
costly effort associated with avoidance of auditing.
Limitations: private certification is well-documented, but 
empirical analysis of compliance is lacking.
Originality: extension of analysis of self-reporting of 
non-compliance with standards to the threat of boycott.
Conclusions: analysis of private certification of food stan-
dards needs to account for optimal auditing and enforce-
ment strategies, and their associated costs.

Keywords: private food standards, compliance, self-repor-
ting.
jel Classification: Q13, Q18, K19.

Resumen
Objetivo: discutir la importancia y efectividad de las normas 
privadas para la industria alimentaria. Las normas alimen-
tarias privadas son importantes, dado que son establecidas 
por organismos privados, adoptadas e implementadas por 
empresas privadas, y su aplicación está a cargo de terceros. 
Esto lleva a una pregunta clave: ¿existen mecanismos efi-
cientes que garanticen el cumplimiento y la aplicación de 
las normas privadas?
Metodología: análisis de la aplicación de la ley a la certi-
ficación de normas alimentarias privadas, centrándose 
en la disuasión del incumplimiento y los incentivos para 
autorreportar.
Resultados: el autorreportar reduce los costos de aplica-
ción, fomenta la remediación si no se cumplen las normas 
y reduce el costoso esfuerzo asociado con la evasión de la 
auditoría.
Limitaciones: la certificación privada está bien documenta-
da, pero falta un análisis empírico del cumplimiento.
Originalidad: extensión del análisis de autorreporte del in-
cumplimiento de las normas a la amenaza de boicot.
Conclusiones: el análisis de la certificación privada de 
normas alimentarias debe tener en cuenta las estrategias 
óptimas de auditoría y aplicación, y sus costos asociados.

Palabras clave: normas alimentarias privadas, cumpli-
miento, autorreportar.
Clasificación jel: Q13, Q18, K19.
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Introduction
In his 2012 Presidential Address to the Agricul-
tural and Applied Economics Association (AAEA), 
Sexton (2013) noted that there has been a signi-
ficant increase in demand over recent decades 
for provision of a range of attributes in food pro-
ducts, many of which cannot be verified either ex 
ante or ex post by consumers. These attributes, 
which are typically interpreted as representing 
higher- quality products, reflect a range of con-
sumer preferences for food and related products 
that, for example, meet dietary requirements (low 
sodium), cover food safety (pesticide residues) 
and ethical  production  concerns  (animal  wel-
fare),  satisfy  the  right-to-know  about  (genetic 
modification), and location of (geographic indica-
tors) food production methods, contribute to re-
solving known externalities associated with food 
production (shade-grown coffee), and marketing 
arrangements that promote better trading condi-
tions for marginalized producers in developing 
countries (fair trade). Food products containing 
these types of attribute, and which create a seve-
re asymmetric information problem, are part of a 
broader class of goods known ascredence goods.

In the economics literature, the term credence 
good refers to a good where consumers arenev-
er able to discover how much of the good they 
actually need and they are also unable to estab-
lish the quality of the good even after consump-
tion (Emons, 2001). Importantly, sellers not only 
provide the good to consumers, but they also 
act as “experts” determining the needs of con-
sumers.  As pointed out originally by Darby and 
Karni (1973), and discussed at length in Dulleck 
and Kerschbamer (2006), there is considerable 
potential for fraud where experts have an incen-
tive to exploit informational asymmetries at both 
“diagnosis” and “treatment” stages in markets for 
credence goods. The canonical example of this 
is an expert, a doctor (car mechanic),diagnosing 
a medical (mechanical) problem and providing 
treatment (repairs). The problem facing the con-

sumers is that they have insufficient information 
to judge whether the diagnosis is actually correct 
and also whether they have actually received the 
appropriate level of treatment. In other words, 
experts know more about the type of good that a 
consumer needs (diagnosis), and may exploit that 
informational asymmetry by defrauding the con-
sumer in terms of the quality of the good actually 
provided (treatment). Dulleck and Kerschbamer 
(2006) argue that if treatment is verifiable ex post 
and/or liability rules exist to protect consumers 
from receiving simple treatment when complex 
treatment is required, experts will be disciplined 
from acting fraudulently.

With increased presence of credence goods in 
the food sector, a body of literature has evolved 
focusing on analyzing their market and welfa-
re-economic impact, including, inter alia, Caswell 
and Mojduszka (1996), Marette, Crespi and Schia-
vina (1999), Segerson (1999), McCluskey (2000), 
Zago and Pick (2004), Roe and Sheldon (2007), 
Sheldon and Roe (2009a; 2009b), and Bonroy 
and Lemarié (2012)1. The analysis presented has 
focused almost exclusively on the treatment stage 
of credence goods and how setting of either pu-
blic or private standards, third-party- certifica-
tion, and product labeling may be used to ensure 
consumers are not cheated on claimed food pro-
duct quality. 

In other words, consumers are assumed to 
have full knowledge in forming their preferences 
about product quality (the diagnosis is correct), 
e.g., they understand shade- grown coffee has 
ecological and sustainability benefits, but they 
are unable to verify product quality both before 
and after consumption (they may get the wrong 
treatment), e.g., the coffee they purchase is not 
shade-grown as claimed.

The combination of either public or private 
standards, third-party certification, and product 

1 See Sheldon (2017) for a review of the literature on cre-
dence goods in the context of food. 
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labeling is now very common in the food sector. 
The canonical example of labeling of a credence 
attribute is that of “dolphin-safe” on cans of tuna 
fish sold in the United States, introduced in the 
early-1990s in response to too many dolphins 
being killed incidentally in the process of com-
mercial tuna fishing (Körber, 1998). Under the 
Dolphin Protection Consumer Information Act 
of 1990, a US federal agency, the National Ocea-
nic and Atmospheric Administration (NOAA), is 
responsible for monitoring and certifying com-
pliance with the rules for dolphin-safe labeling. 
Other examples of credence good labeling inclu-
de: (i) organic food products where many coun-
tries, including the United States, the European 
Union (EU), Canada, and Japan only allow the 
term “organic” to be used by certified producers; 
(ii) ecolabeling of fish products managed by the 
Marine Stewardship Council (MSC), an interna-
tional organization, certifying fish and seafood 
products meet sustainable fishery standards; (iii) 
certification and labeling by the Non-GMO Project 
of food produced in North America without use 
of genetically-modified (GM) ingredients; and (iv) 
Fair Trade coffee audited, certified and labeled 
as meeting certain sustainability and labor stan-
dards, and administered by organizations such as 
Fair Trade USA and Fair Trade International.

From these examples, it is clear that private 
standards have emerged as an important means 
of food system governance in both developed and 
developing regions (Hatanaka, et al., 2005; Ber-
degué et al., 2005; Henson and Humphrey, 2010; 
Fagotto, 2014; Rao, Bast, and de Boer, 2021; Hu et 
al., 2022; Rincon-Ballesteros et al., 2019). Along 
with the development of private standards, the-
re has been a shift in monitoring of compliance 
with food standards to third-party certifiers who 
are responsible for accessing, evaluating, and cer-
tifying food product safety and quality claims in 
terms of a set of standards and compliance me-
thods (Hatanaka, et al., 2005). For example, Rin-
con-Ballesteros et al. (2019), report on a sample 

of 223 food processing plants in 14 Latin Ameri-
can countries that are certified by the food safe-
ty and quality schemeBrand Reputation through 
Compliance Global Standards (BRCGS). While the 
majority of the sample are exporters, according 
to BRCGS, increasing numbers of Latin American 
firms are getting certification for their domestic 
markets (Michall, 2019).

Certifiers contribute to resolution of the asym-
metric information problem associated with cre-
dence goods by signaling information about food 
product characteristics and processing methods 
(Deaton, 2004), their capacity to do so also depen-
ding on their ability to be independent (Tanner, 
2000)2. Getting third-party certification typically 
involves four steps:  first a food processor applies 
for certification; second, the certifier undertakes 
an evaluation of the food processor’s operations; 
third, the certifier conducts an audit; and fourth, 
certification is issued, the food processor being 
allowed to label its products accordingly (Hata-
naka, et al., 2005). 

Multiple reasons have been put forward for the 
proliferation of private standards, including inter 
alia: increased consumer and government concer-
ns about food safety, demands by consumers for a 
wide range of food attributes, globalization of the 
food marketing system, and a shift in legal liabi-
lity for food safety from the public to the private 
sector (Henson and Humphrey, 2010)3. It is also 
argued that the aim of private standards is to go 
beyond public regulations in terms of stringency 
and application, thereby providing “…additional 
assurances that rules and regulationswill be adhe-
red to…” (Henson and Humphrey, 2010, p.1634).

Placing private standards in the broader con-

2 See Hatanaka, et al. (2005) for a critical assessment of 
the growth in third-party certification. 

3 Other reasons include, food processors minimizing los-
ses/maintaining reputations due to food safety re-
calls, and limitations to public regulation (Fagotto, 
2014). 
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text of regulation and standards, they can be 
characterized as set by a private body, adopted 
by, and implemented by private firms, evaluated 
for compliance by a private auditor, and enforced 
through private certification (Henson and Hum-
phrey, 2010). By contrast in a regulatory setting, 
public standards are set and adopted by the le-
gislature, implemented by private firms, evalua-
ted for compliance by an official inspectorate, and 
enforced through the courts (Henson and Hum-
phrey, 2010). This stark distinction might lead 
one to feel that enforcement of food standards 
can only work in a regulatory setting due to avai-
lability of public (criminal law) sanctions.

However, both political scientists and legal 
scholars have argued that while there is, de 
jure no obligation to apply a private standard, 
in practice there is a de facto obligation (Blow-
field, 2005; van der Meulen, 2011). For exam-
ple, if an upstream firm signs a contract with 
a downstream firm to supply a food product 
certified to meet a specific private standard, in 
principle, that private contract creates an obli-
gation for the upstream firm to comply with 
the terms of the contract, and failure to do so 
may be subject to litigation under private (ci-
vil law)4. In other words, growth of private food 
standards can be thought of in terms of “private 
food law” (van der Meulen, 2011)5. Naturally 
this leads to an important question: are there 
mechanisms that can be applied by third- party 
certifiers that will ensure compliance with pri-

vate food standards?6

To answer this question, the approach taken 
in this paper is to adapt the literature addressing 
optimal law enforcement and self-reporting, and 
its subsequent application to environmental re-
gulation. The economics of law enforcement has a 
long pedigree, with initial contributions by Becker 
(1968) and Stigler (1970).  In his classic article, 
Becker (1968) argued that due to enforcement 
costs, it is not optimal to identify violators all the 
time. Instead, application of a maximal sanction 
allows for a given average sanction with a lower 
probability of violators being caught, but with 
less enforcement effort. While Becker’s (1968) 
argument has been accepted by many (Polinsky 
and Shavell, 1979), subsequent analysis by Ma-
lik (1990) indicates that due to the possibility of 
receiving the maximal sanction, violators expend 
resources to avoid being apprehended. Therefore, 
the optimal sanction should be reduced, in order 
that the marginal benefit of the sanction in redu-
cing enforcement costs is equal to the marginal 
cost of avoidance. Follow-up analysis by Kaplow 
and Shavell (1994) shows that when self-repor-
ting of violations is added to models of optimal 
enforcement, enforcement costs are saved, and 
risk is reduced as those who report violations 
bear certain rather than uncertain sanctions7.

There are multiple examples of US adminis-
trative agencies establishing self-reporting pro-
grams that mitigate penalties for non-compliance 
with legally mandated regulations (Toffel and 
Short, 2011). For example, in its Contractor Dis-

4 This possibility already exists with respect to public re-

gulation of food safety.  For example, under the UK’s 

1990 Food Safety Act, food businesses are held strictly 

liable for food safety (Henson and Humphrey, 2010). 
5 Private food law and governance have been critically 

assessed by, inter alia, Fuchs and Kalfagianni (2010).  

See also the broader discussion of the rise of private 

regulation in the world economy, e.g., Büthe (2010), 

Büthe and Mattli (2011), and Verbruggen (2013). 

6 There is only modest discussion in the literature on the 
effectiveness or otherwise of third-party certifiers in 
enforcing compliance with private standards, e.g., Fa-
gotto (2014). 

7 Self-reporting generates risk-sharing benefits, given that 
risk-averse violators are faced with a non-stochastic 
sanction rather than one that is stochastic, i.e., a zero 
sanction if not caught versus a high penalty if they are 
caught. 
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closure Program, the US Department of Defense 
will reduce penalties for firms that self-report 
procurement fraud, while the Leniency Program 
of the US Department of Justice relaxes sanctions 
against firms that self-report antitrust violations. 
Analysis of self-reporting has been extended in 
the environmental economics literature, due to 
various US environmental laws, including the US 
Clean Air Act, requiring firms to self-report vio-
lations to the Environmental Protection Agency 
(EPA), with the potential for sanction relief.

For example, extending the arguments of Ma-
lik (1993), Innes (1999a; 2001a; 2001b) shows 
that self-reporting generates pollution remedia-
tion benefits and reduces both avoidance and en-
forcement costs. There is also a parallel legal and 
economic analysis of firm-level self-policing and 
its potential contribution to deterrence. Arlen and 
Kraakman (1997) argue the magnitude and use of 
sanctions for non-compliance should be designed 
to encourage self-policing, while Innes (1999b) 
outlines how firms can be prompted to self-po-
lice/voluntarily remediate environmental dam-
age through the promise of reduced sanctions. 
Pfaff and Sanchirico (2000) argue that self- audit-
ing, whereby firms engage in costly efforts to dis-
cover their own violations, can be more extensive 
and efficient than periodic inspections, although 
firms will not necessarily self-report violations. 
While empirical analysis of the impact of volun-
tary regulation on environmental quality finds 
evidence for effects that are both positive (Innes 
and Sam, 2008; Sam, Khanna, and Innes, 2009), 
and negative (Alberini and Segerson, 2002; Lyon 
and Maxwell, 2007), subsequent empirical re-
search finds that US regulators do shift enforce-
ment resources away from firms that self-report 
violations, and that self-reporting firms improved 
both their regulatory compliance and environ-
mental performance (Toffel and Short, 2011).

In this paper, the approach presented by Ka-
plow and Shavell (1994) is adapted and applied to 
the enforcement of private food standards, with a 

focus on self-reporting of non-compliance by food 
processors. Specifically, risk-neutral food proces-
sors are assumed to choose whether to meet a 
private food standard, which if ignored, generates 
benefits to one or more firms and a cost to soci-
ety. The remainder of the paper is structured as 
follows: first, a model of private food standards 
is outlined; second, analysis of the incentives for 
compliance by food processors with and without 
the possibility of self-reporting is conducted; fi-
nally, a summary of the paper and conclusions are 
presented.

A model of private food standards
Private food standards and certification
It is assumed that, in the absence of a private 
standard, the market setting is one of incomple-
te vertical contracts, i.e., downstream food retai-
lers and upstream food processors cannot sign 
enforceable contracts specifying the supply of a 
customized food product, the precise nature of 
the latter only being realized ex post (Hart and 
Moore, 1999)8. The possibility of a tort case is 
also ruled out by assumption, i.e., a food retailer 
is unable to determine that a tort (harm) has oc-
curred, they cannot identify the tort-feasor (the 
food processor causing the harm), and as a result 
they do not sue in court for sanctions against a 
non-complying food processor9,10. This compares 
to the standard literature on suit settlement and 
8 See Kaplow and Shavell (2002) for a discussion of the 

incompleteness of contracts and their less than rigo-
rous enforcement.

9 Compared to common law systems such as that applied 
in the United States, the Mexican and Latin American 
legal systems do not consider “tort law” as an auto-
nomous body of law. Instead, based on the civil law 
tradition, relief for individuals harmed by the actions 
of others comes under the category of “extra-con-
tractual liability” (see Vargas, 2004; Muñoz and Váz-
quez-Cabello, 2019; De Morpurgo, 2015).

10 The potential for class action lawsuits based on food 
product liability is also ruled out, see Polinsky and 
Shavell (2010) for a discussion of product liability.
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trial where the existence of a tort and the identity 
of the tort-feasor are known, such that compensa-
tory and possibly punitive damages can be asses-
sed (see Kaplow and Shavell, 2002; Polinsky and 
Shavell, 1998)11.

To minimize post-contractual transactions 
costs, a private standard f

i
 in industry i  is es-

tablished where a third-party certifier evalua-
tes the product ex ante. Following Henson and 
Humphrey (2009), fi  includes the following: (a) 
description of the production process firms in i  
must follow in order to comply with the standard; 
(b) verification of compliance with the standard 
through internal documentation by firms in i ; (c) 
mechanisms of internal audit so that firms in i  
can self-monitor their compliance; and (d) exter-
nal audit of any firm in i  by a certifier. It is also 
assumed that third-party certifiers are not sub-
ject to capture by the food processors they audit, 
and that their audits are random.

The private standard fi  describes the product 
attribute qi  food processors must comply with 
to satisfy the requirements of downstream food 
retailers, where q q fi i= ^ h  , and iq 0>l , i.e., pro-
duct quality increases in the level of the standard. 
A food retailer’s reputation, indexed by the value 
of their brand equity B , is a function of upstream 
food processor(s) compliance with fi , where 
B k qi= ^ h , and B 0>l . Based on the earlier dis-

cussion of credence attributes, qi  is drawn from 
a spectrum of final food consumer preferences 
for product characteristics, including food safety 
(pesticide residues/organic production), ethical 
production (animal welfare), right-to-know (GM 
ingredients), and sustainability (environmental/
eco-system impact). While consumers may suffer 

a loss of utility when food standards are not be-
ing met, the assumption here is that food retailers 
bear the aggregate cost of consumers boycotting 
their products/stores, along with the associated 
damage to their reputation.

Food processors
Food processors in i , who are assumed risk-neu-
tral, can choose whether to comply with the stan-
dard fi  or not. If they fail to comply, economic 
damage d  is incurred by food retailers in terms 
of the reduction in their brand equity B . By not 
complying with the standard, a food processor 
obtains a benefit ,b 0d 36 @  in terms of redu-
ced processing and other costs, where b  differs 
among firms in i , and has a positive continuous 
density .g] g  with a cumulative distribution 
.G] g . For simplicity, the population of food pro-

cessors in i  is normalized to one.

Analysis
Enforcement of private food standards – No 
self-reporting by food processors
Without self-reporting by food processors of their 
failure(s) to comply with fi , a certifier audits food 
processors with probability p , where the audit 
accurately establishes the private standard is or 
is not being met, each audit costing c . If found in 
non-compliance, the food processor is subject to 
a sanction s , i.e., it is not certified as meeting the 
private standard for a specific period, where the 
maximum level of the sanction s d$r . sr  is equal 
to the financial loss to the food processor when 
temporarily not being certified and being denied 
retail shelf space, plus any re-certification costs.

The certifier chooses the probability it will 
audit and the level of the sanction to maximize 
welfare, i.e., the sum of food processors’ benefits 
b  minus the damage incurred by food retailers d  
due to non-compliance with the standard fi , plus 
the auditing costs c . A food processor will not 
comply with the standard if b ps$ , welfare being 
defined as:

11 See Innes (2001b) for an interesting discussion of the 
implications of self-reporting by a defendant if a suit 
were filed, i.e., the promise of lower court sanctions 
could elicit self-reporting, with punitive damages only 
being filed against those who fail to report a harmful 
act.
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                                                                                 (1) 

where the first term are benefits of upstream 
non-compliance less the damage incurred by 
downstream retailer(s), and the second term is 
the auditing cost, the population of food proces-
sors (normalized to one) being examined with 
probability p , each audit costing c .

As in Becker (1968), the optimal sanction 
applied against any non-compliant food proces-
sor firm is sr . In other words, if s s<* r , the sanc-
tion imposed by the certifier could be increased 
and the probability of audit p  lowered, such that 
the expected sanction ps  remains constant, i.e., 
the level of deterrence is preserved, the first term 
in (1) being unchanged, while auditing costs, the 
second term in (1), are reduced, thereby increa-
sing W .

Differentiating (1) with respect to p , and as-
suming s s=* r :

(2)

the optimal probability of audit p*  being given 
by:

(3)
/

p s
d c sg p s*

*

=
-

r
r r^ h6 @

with the optimal expected sanction p s* r  deter-
mined as:

(4)

Interpretating Equation 4: the left-hand side 
is the economic loss due to deterring the marginal 
food processor, i.e., the firm would have gained 
b p s= * r  if they had not complied. The right-hand 
side of (4) is the net gain from deterring the mar-
ginal food processor, i.e., the damage d  less the 
costs of deterrence.

There is already extensive literature on rea-
sons why Becker’s (1968) result might not hold, 

W b d g b db pc
ps

= - -
3 ] ]g g#

dp
dW s d ps g ps c= - -r r r^ ^h h

p s d
sg p s

c*
*= -r

r r^ h

including imperfect information about the pro-
bability of apprehension (Bebchuk and Kaplow, 
1992)12. However, it is worth noting here that the 
optimal sanction *s  imposed by the certifier may 
be dependent on the extent of any remediation 
efforts by the food processor. For example, if a 
food processor fails to comply with a food safe-
ty standard, the damage d  to a downstream re-
tailer(s) could be mitigated by “clean-up” efforts 
on the part of the food processor e , e.g., shutting 
down a food production line in order to identify 
and remove hazards associated with food safety. 
For example, the US deli meat firm Boar’s Head 
recently shut down a plant in Virginia following a 
listeria outbreak that had resulted in nine deaths 
and consumers getting sick in 18 states (Jewett 
and Rosenbluth, 2024).

Necessarily, remediation efforts come at a 
cost ec , any remaining damages being da , i.e., if 
there is no remediation, ad d ce2 + . Following 
Innes (1999a), if there are large enough net be-
nefits from remediation by food processors, 

ad d c 0e 2- -] g , the probability of auditing p  
should be raised, and the sanction reduced such 
that s s1 r , to secure the benefits of remediation. 
In other words, a higher probability of auditing 
increases the likelihood of remediation, genera-
ting benefits beyond those due to imposition of 
sanctions and deterrence of non-compliance13.

Malik (1990) and Innes (2001b) have also 
shown that when sanctions against non-com-
pliance are increased, firms have an incentive to 
engage in costly activities to avoid being caught. 
For example, firms could lobby/bribe the auditor 

12 Drawing on Bebchuk and Kaplow (1992, footnote 2), 
other explanations for non-maximal sanctions in-
clude: risk aversion (Polinsky and Shavell, 1979), 
non-monetary sanctions (Kaplow, 1990), marginal 
deterrence (Stigler, 1970), and differences in wealth 
(Polinsky and Shavell, 1991).

13 See Innes (1999a) for a discussion of the full set of con-
ditions under which this result will hold.
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to turn a blind eye to their failing to meet the re-
quired standard. Specifically, when the sanction 
s  rises, food processors not meeting the stan-
dard have a greater incentive to avoid being au-
dited and caught. In this case, the optimal sanc-
tion should also be set below its maximum level, 
s s1 r  and the probability of audit increased. The 
upper bound to the sanction s  is one that equates 
the marginal benefit of increased deterrence with 
the marginal cost of increasing avoidance14.

Enforcement of private food standards – 
Self-reporting by food processors 
If self-reporting of non-compliance by food pro-
cessors is allowed, and no administrative costs 
are incurred by food processors through self-re-
porting, the sanction r  imposed by the certifier 
should be no greater than the expected sanction 
applied to food processors that do not self-report, 
r ps# . Therefore, food processors will report a 
breach to the certifier if and only if ,minb r ps$ ^ h  
in which case, welfare becomes:
 

(5) 

The difference to Equation (1) being twofold: 
first, the lower limit of integration is r  rather than 
the expected sanction of ps ; and second, the au-
diting cost is pcG r] g  as opposed to pc , as only 
those food processors that do not self-report are 
audited, i.e., when r ps2 . With a positive probabi-
lity of auditing, p 02 , a sanction of s , and r ps= , 
the same set of food processors fail to comply with 
the standard with or without the option of self-re-
porting, i.e., the integrals in Equations 1 and 5 are 
the same. Importantly, with self-reporting by food 
processors, certifier auditing costs will be lower 
by the amount .pG ps pc1 - ^ h6 @  In this case the 
optimal auditing scheme is one where r ps=  and 
s s= r . If r ps2 , there would be no incentive for 

W b d g b db pcG r
r

= - -
3 ] ] ]g g g#

food processors to self-report; and if r ps1 , the 
probability of being audited could be lowered, re-
sulting in individuals still self-reporting and pa-
ying r , but the cost of auditing would be reduced, 
thereby increasing W .

Substituting psr  for r  in (5), and differentia-
ting with respect to p :

(6) 

the optimal probability of audit p*  being given 
by:

(7) 

with the optimal expected sanction p s* r  determi-
ned as:

(8) 

Like Equation 4: the left-hand side of (8) is 
the economic loss due to deterring the marginal 
food processor, i.e., the firm would have gained 
b p s r* *= =r  if they had not complied. The righ-
thand side of (8) is the net gain from deterring 
the marginal food processor, i.e., the damage d

less the costs of deterrence which now has two 
components: first, the expected cost p c*  of exa-
mining the marginal food processor who has 
been deterred from non-compliance, but is in the 
pool of food processors that could be audited; and 
second, the infra-marginal cost */cG p s sg p s* r r r^ ^h h   
of examining food processors who do comply 
with a higher probability.

Again, drawing on Innes (1999a), if there are 
net benefits, d d c 0a e 2- -] g , to be gained from 
food processors remediating the damage resul-
ting from their non-compliance, the sanction for 
self-reporting should be equal to the expected 
sanction from not self-reporting, r ps= , whereas 
for non-reporting food processors, the sanction 
for non-compliance should be set maximally at sr . 

The argument for this is straightforward: first, 

dp
dW s d ps g ps pcsg ps cG ps= - - -r r r r r r^ ^ ^ ^h h h h

/
p s c

d cG p s sg p s
*

* *
= +
-

r
r r r_ _i i7 A

*
p s d p c

sg p s

cG p s*= - -
*

* r
r r

r

_
_
i
i

14 See Innes (2001b) for a discussion of the full set of con-
ditions under which this result will hold.
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if  r ps1 , the probability of audit can be lowe-
red without affecting the incentive to self-report, 
and undertake remediation efforts; and second, 
the Becker (1968) result holds, i.e., the sanction 
for non-reporting food processors is raised to sr , 
while the probability of audit  p  is lowered, pre-
serving the expected sanction for not reporting 
.psr As a result, the incentive for food processors 

to self-report is maintained, the benefits of dama-
ge remediation are realized, and certifier auditing 
costs are lower.

A similar result holds if food processing firms 
seek to avoid being apprehended for noncom-
pliance with the private standard, i.e., the sanction 
for self-reporting should be equal to the expected 
sanction from not self-reporting, r ps=  (Innes, 
2001b). Essentially, self-reporting occurs before a 
food processor takes any avoidance action, ensu-
ring that the costs incurred due to noncomplian-
ce, deterrence, and avoidance are all lowered. 
Importantly, compared to Malik’s (1990) earlier 
finding, with self-reporting, the sanction against 
non-reporting firms can be raised to its maximal 
level, without avoidance costs being incurred.

 
Enforcement of private food standards – 
Self-reporting and threat of food processor 
boycott
In the case of private food standards, certifiers 
typically apply a gradual system of sanctions 
against non-complying firms, starting with a war-
ning, through removal of certification, to exclusion 
from the standard (Fuchs and Kalfagianni, 2010). 
In keeping with the literature on the economics 
on law enforcement, an additional sanction equi-
valent to “imprisonment” is also considered here.

Specifically, it is argued that a certifier can 
threaten to publicly expose a food processor for 
failing to comply with a private standard, which 
could then result in a campaign by a nongovern-
mental organization (NGO) or activist(s), or both. 
Such a campaign would be designed to encoura-
ge consumers to boycott altogether the offending 

firm’s uncertified product(s), including where 
available through retailers who do not value com-
pliance with the standard (Hatanaka et al. 2005). 
In addition, NGOs/activist groups are on record 
as advocating the use of third-party certifiers as 
a means of ensuring private standards are “…ob-
jective, transparent, and accessible to interested 
parties…” (Hatanaka, et al., 2005)15.

While there is an argument that firms in pur-
suing corporate social responsibility will seek to 
produce products that meet a higher standard, 
for which consumers are willing to pay a pre-
mium, firms are frequently pushed into taking 
such action by NGOs/activists16. For example, Star-
bucks, despite having established a reputation 
for corporate social responsibility in the 1990s, 
were threatened with a boycott in 2000 by the 
NGO Global Exchange if they did not sell and pro-
mote fair trade coffee (Argenti, 2004). There are 
other well-known examples of food processors 
and retailers responding to the threat of boyco-
tt over genetically modified (GM) content in their 
products and humane treatment of animals, in-
cluding Heinz, Gerber, McDonalds and Burger 
King (Hudson and Lusk, 2004; Innes, 2006). Both 
Heinz and Gerber were targeted by Greenpeace 
in the late-1990s for their use of GM soy and corn 
products in their food/baby-food. In the case of 
MacDonalds and Burger King, the People for Ethi-
cal Treatment of Animals (PETA) targeted both in 
2001 for purchasing eggs from producers ope-
rating with insufficiently large animal pens. Cu-
rrently, 15 boycotts of food processing and retai-
ling firms, including Coca-Cola and Kellogg’s are 
listed online (ethical consumer, 2024).

The role of NGOs/activists in promoting boyco-
tts of firms has been subject to analysis by eco-

p

15 See also Gereffi, Garcia-Johnson, and Sasser (2001), Jo-
seph (2002), and Ruggie (2008).

16 See Baron (2001; 2003) for discussion of the concept of 
corporate social responsibility in the context of “pri-
vate politics”.
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nomists. Fedderson and Gilligan (2001) examine 
the impact of an information-supplying activist 
on outcomes in a credence good market where 
consumers care about the operating practices of 
firms operating in a duopoly. Their model assu-
mes that activists randomly monitor the specific 
operating characteristics of one firm, where the-
se are either good or bad, neither being observa-
ble to consumers. Through monitoring, activists 
learn the quality-choice of that firm and then sig-
nal that knowledge to consumers who then make 
their purchasing decision. Activists can support 
an equilibrium where at least one firm supplies 
the high-quality good, even though consumers 
cannot observe quality even after consumption. 
In addition, depending on the degree of substi-
tutability between goods, activists can support 
equilibria where either both firms supply hi-
gh-quality, or low and high-quality goods are su-
pplied. Therefore, activists may improve the wor-
kings of a credence goods market.

NGOs may also operate in a setting where the 
government is involved in standard-setting. He-
yes and Maxwell (2004) examine the impact of an 
NGO in a competitive market where government 
sets a mandatory minimum standard and the NGO 
can confer a label on firms that voluntarily con-
form to their standard. Without third-party cer-
tification, only the low-quality good is supplied, 
the latter surviving in equilibrium if an NGO sets a 
voluntary standard. By comparison, a mandatory 
minimum standard ensures only a single quality 
can survive in equilibrium. It is shown that the 
voluntary label is more attractive to firms than 
the minimum standard, average quality being 
higher under the minimum standard. Given this 
result, Heyes and Maxwell (2004) show that a mi-
nimum standard is optimal when combined with 
a voluntary standard set by the NGO.

Alternatively, if the industry initially sets a 
standard and the NGO then pushes to increase the 
standard, Baron (2011) shows that the industry 
standard will be higher than in the absence of 

pressure from the NGO. In this model, firms can 
produce either a low-quality good, or a highqua-
lity good with credence attributes, the standard 
being set by an industry credence organization 
and credibly certified by a third-party. The level 
of the standard is a function of the number of fir-
ms in the organization, and once collectively set, 
these firms compete in the high-quality segment 
of the market, while firms outside the organiza-
tion sell the low-quality good. Preferences for 
the credence attribute are drawn from a uniform 
distribution of consumers. Baron (2011) models 
the problem as a four-stage game: first, the NGO 
demands the industry set a standard, after which 
the credence organization sets a standard; se-
cond, the NGO directs social pressure on the orga-
nization; third, the NGO and its target organization 
contest a campaign; fourth, given the outcome of 
the campaign, there is Cournot-Nash competition 
in the product market.

Suppose, therefore, that it is possible to stage 
a boycott of the product(s) sold by a food proces-
sor failing to comply with a private food standard, 
but such a sanction is costly to implement. The 
monetary sanction for damage inflicted on a food 
retailer is s s#1 1r , and the sanction due to a boyco-
tt of the offending food processor is the monetary 
value of a permanent loss of retail shelf space for 
its product s s#2 2r . The total cost of sanctions to a 
food processor is s s s= +1 2 , the cost of imposing 
a boycott being sc 2 , where 02c h r= +6 @ . The 
NGO/activists organizing a boycott of a specific 
food product incurs a cost h  in terms of the lost 
opportunities for other boycott activities (Innes, 
2006), and the food processor incurs costs r  
from contesting the boycott (Baron, 2011).

Following Baron (2011), the probability 
of a successful boycott campaign is given by 

/t bh bh r= +^ h , where 02b  reflects the pu-
blic reputation of the food processor, the latter 
being more vulnerable to a boycott the higher is 
b . The NGO/activist A  maximizes their expected 
utility  EU A  less their campaign costs:



 47EconoQuantum, volumen 22, número 1, enero-junio de 2025, pp. 37-55

(9) 

where q fit ^ h  is the probability that food pro-
duct meets the private standard, and q fi1t ^ h  is 
the probability it only meets some publicly set 
minimum standard. In the case of the food pro-
cessor, they choose the amount of resources r  
they expend on contesting the boycott in order to 
maximize their expected profits EP :

(10) 

The probability that an NGO/activist campaign 
succeeds is increasing in b , and decreasing in 
the costs ec  of restoring food product quality to 
meet the private standard. In other words, the 
impact of a permanent loss of retail shelf space 
is a function of the value of the food processor’s 
reputation b , and how costly it is to restore that 
reputation.

From the Perrier water case, many food and 
drinks firms have learned how important it is to 
react promptly to safety and other issues relating 
to their products in order to preserve brand repu-
tation. Following the discovery of traces of benze-
ne in its mineral water, Perrier withdrew 160 mi-
llion bottles of water from the market in 1990 at 
a cost of $150 million, their share price falling by 
37 percent, the firm eventually being acquired by 
Nestlé, and taking more than five years to regain 
public trust in the brand (Caesar-Gordon, 2015). 
Perrier’s significant loss of market share and da-
maged reputation suggests that failure to manage 
a safety or other problem with either a branded 
food or drink product can have significant eco-
nomic consequences (Kurzbard and Siomkos, 
1992). Not surprisingly, Coca-Cola promptly and 
voluntarily recalled several Minute Maid drink 
products in late-2021 due to the potential presen-
ce of foreign matter with the potential for adverse 
health consequences (Shen, 2021).

Therefore, if a boycott is credible in the absence 

EU q f q f1 1t t h= + - -A
i i^ ^ ^h h h

E q f q f1i 1t t rP P P= + - -i^ ^ ^h h h

of self-reporting, then s s s= +1 2r , where s 022 , 
p0 11 1 , and with self-reporting r ps= . In ad-

dition to the reduction of auditing costs, food pro-
cessors voluntarily reporting their non-complian-
ce, the social costs of initiating boycotts can also 
be reduced. With self-reporting, the total sanction 
r r r ps p s s1
= + = = +2 21

r r^ h , where r
1

 and r2 are 
the monetary and boycott sanctions respecti-
vely. If r s1# r , the certifier should set r r=

1
, and 

,r 0=2  i.e., no boycott(s) will be implemented, 
generating social cost savings of p sc 2 . If instead 
r s12 r , the certifier should set r s1=1 r , and set 
r p s s s1 1
= + -2 2r r r^ h , the savings in social costs be-

ing p s1 c- 2^ h . In other words, the monetary costs 
of non-compliance, s1r are applied with certainty 
rather than with probability of p , and the threat of 
boycott is reduced by p s1 1

- r^ h .
Essentially, a given level of deterrence due to 

the sanction r , can be achieved at lower cost, 
with a lower probability of audit, because food 
processors who do not self-report non-complian-
ce face a greater sanction through boycott of their 
product(s). If there are benefits from remediation 
by food processors, the certain sanction applied 
to food processors that self-report should be set 
at r s11

1
r , while the maximal sanction should be 

applied to firms that do not self-report, i.e., they 
are subject to a boycott.

Summary and conclusions
Use of private food standards in combination 

with third-party certification of those standards 
has expanded significantly in the past few deca-
des. Despite the proliferation of private standards, 
there has been little formal economic analysis of 
the incentives for food processors to comply with 
standards, how the system of third-party certifi-
cation might operate to ensure such compliance, 
and what the costs of auditing and enforcement 
might be. To provide some initial thoughts, this 
paper draws from the extensive literature on the 
economics of crime and law enforcement origina-
lly pioneered by Becker (1968).
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Specifically, the analysis presented is an adap-
tation of the optimal law enforcement and selfre-
porting results due to Kaplow and Shavell (1994), 
and subsequent application to environmental re-
gulation by Innes (1999a, 1999b, 2001b). The key 
results of the paper are summarized in Table 1 
and related discussion.

- first, without self-reporting, a third-party 
certifier audits food processors with some pro-
bability, incurring an auditing cost. If a food pro-
cessor is in non-compliance, they are penalized 
with a sanction. In this case, the certifying agency 
chooses the probability of audit and level of the 
sanction to maximize the sum of food processors’ 
benefits, minus the harm caused from not mee-
ting the standard, and the costs of audit. With a 
positive probability of auditing, the optimal sanc-
tion the certifying agency imposes is a temporary 
suspension of the offending food processor from 
the right to label their product as meeting the 
private food standard. In the presence of either 
remediation or avoidance efforts by the food pro-
cessor, the optimal sanction should be reduced.

- second, with self-reporting, if a food processor 
voluntarily admits to the certifier that they have not 
complied with the private food standard, they incur  
the cost of remediation, and are “put on probation” 
in the sense that they are automatically audited to 
ensure the standard is being met. In other words, 
self-reporting elicits a sanction equal to the tem-
porary suspension of the right to label a product 
as meeting the private standard. At the same time, 
there is still a positive probability that non-repor-
ting food processors are audited and penalized 
with the maximal sanction, although the costs of 
enforcement are now lower with self-reporting. 
With either remediation or avoidance efforts by 
food processors, the optimal sanction should be re-
duced for those that self-report, but for those that 
do not, the maximal sanction should be applied.

- third, a second sanction can also be intro-
duced into the analysis, equivalent to “imprison-
ment” in a criminal law setting. Specifically, the 

certifying agency with some positive probabili-
ty can reveal to an NGO/activist group(s) that a 
food processor has not complied with a private 
standard and has been permanently de-certified 
from producing the labeled product. The activist 
group then expends resources on pushing for bo-
ycott altogether of the offending food processor’s 
product(s). The threat of “imprisonment” against 
those food processors who do not self-report, 
adds to the efficiency benefits of a self-repor-
ting scheme, i.e., it is less costly for the certifying 
agency to achieve a given level of deterrence, with 
self-reporting firms incurring a sanction with cer-
tainty, the amount depending on whether there is 
engagement in remediation efforts.

Necessarily, this is a stylized model of priva-
te food standards and third-party certification of 
those standards, but its usefulness lies in identi-
fying key issues relating to economic incentives 
for compliance, sanctions for non-compliance, 
deterrence, and the costs associated with audi-
ting and enforcement. Importantly, while the dis-
cussion has been entirely in the context of food 
products with credence characteristics, private 
certification is actually quite widespread, Lytton 
(2014) noting that in 2001 there were at least 
180 private organizations in the United States 
certifying over 350 types of products. In princi-
ple, therefore, the analysis of self-reporting has 
wider application, especially eco-labeling of non-
food products such as energy supply, textiles, 
paper, and forest products (Youssef and Abderra-
zak, 2009). For example, the Forest Stewardship 
Council (FSC), an international non-profit organi-
zation established in 1993, promotes responsible 
management of the world’s forests via timber 
certification, their FSC logo certifying a forest pro-
duct comes from an environmentally, socially, and 
economically responsible source.

It should be noted though that the results re-
ported here also depend on there being no ad-
ministrative costs associated with self-reporting 
(Malik, 1993; Kaplow and Shavell, 1994). If they 
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matter, a self-reporting food processor incurs 
such costs with certainty compared to only a pro-
bability with no self-reporting. Therefore, self-re-
porting only makes sense if the expected damage, 
and hence the sanction, is large enough relative 
to the administrative costs (Innes, 2001b). Never-
theless, the analysis does highlight the reputatio-
nal risks to both food processors and retailers of 
non-compliance with private food standards, i.e., 
the threat of a product boycott, and the poten-
tial damage to retailer brand equity if standards 
are not met. The Perrier water case, along with 
previously threatened boycotts of firms such as 
Heinz, Gerber, MacDonalds and Starbucks, su-
ggest that minimizing such reputational risks is 
critical.

To this point, the focus has been on self-repor-
ting of non-compliance with private standards by 
food processors, but in describing private stan-
dards Henson and Humphrey (2009) and van der 
Meulen (2011) state that they can include mecha-
nisms of internal audit so that firms can selfmo-
nitor their compliance. Therefore, an extension 
of the current analysis might focus on an enfor-
cement mechanism that encourages self-policing 
along with remediation. The empirical results 
presented in Toffel and Short (2011) suggest that 
in the case of environmental regulation, self-re-
porting signals effective self-policing, and that re-
gulators use the fact of self-reporting to identify 
firms that are substantively monitoring themsel-
ves, who then receive audit relief.

In Innes (1999a), it is assumed there is no 
self-policing, with sanctions not being conditio-
ned on a firm’s level of “cleanup” prior to their be-
ing found non-compliant. However, Innes (1999b) 
has explored the possibility formally, showing 
that in an optimal regime, firms that pollute are 
prompted to self-police through the promise of 
a reduced sanction, the benefits being increased 
frequency of early remediation and reduced costs 
of auditing to reach a given level of deterrence.

Necessarily it is an open empirical question 

whether self-monitoring by food processors in 
relation to private food standards operate in this 
fashion, although recent voluntary responses to 
food safety scares suggests that it probably does 
take place.
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Table 1
Self-reporting of non-compliance with private food standards

Reporting status Optimal sanction by     
private certifier Benefits

Remediation/avoi-
dance

Activities

Without self-
reporting

Maximal with lower proba-
bility of audit

Lower auditing and 
enforcement costs, 
maintained level of 
deterrence

Reduce sanction with 
increased probability of 
audit

With self-reporting

Lower sanction for self-re-
porting, otherwise maxi-
mal sanction

Lower auditing and 
enforcement costs, 
maintained level of 
deterrence

Reduce sanction for 
those that self-report, 
otherwise maximal 
sanction

With self-reporting 
and boycott threat

Certain sanction for 
self-reporting, otherwi-
se greater sanction for 
non-compliance

Lower auditing and 
enforcement costs, 
maintained level of 
deterrence

Reduce sanction for 
those that self-report, 
otherwise maximal 
sanction via boycott

p. 48
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