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a b s t r a c t

Voluntary sustainability certification schemes (CS) like the well-known Forest Stewardship Council are
valuable approaches to address sustainability issues in different sectors. So far, a wide range of single
topic studies exist but few emphasis has been put on analyses investigating factors considered
responsible for shaping different dimensions of CS’ success across different sectors and scientific disci-
plines. This study aims at closing this research gap by conducting a comprehensive systematic literature
review of this growing body of research. Based on a database research, 226 records were selected to
derive a framework explaining generic factors for the success of CS. To unveil broadly discussed factors
and success dimensions within the literature, a contingency analysis was performed based on identified
text passages. The relationship between specific factors and certain success dimensions is discussed
comprehensively in the literature: The influence of the quality of the requirements and the capacity
building measures on the problem solving capacity of CS as well as the influence of the characteristics of
the adopting entities and to a lower degree governmental influences on the diffusion of CS are widely
discussed. Moreover, the influence of the involvement of stakeholders and the transparency of the CS on
the acceptance of CS is a main focus of analysis. A barely studied success dimension is the behavioral
change towards more sustainable practices. These results enable and foster an interdisciplinary dis-
cussion on certification schemes which is necessary for understanding CS comprehensively and even-
tually driving practical improvements.

© 2018 Elsevier Ltd. All rights reserved.
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1. Introduction

Negative effects of globalized industrial production are known
for a long time and many attempts have been made to tackle these
effectsdincluding regulatory approaches, such as national legisla-
tion (taxes, bans etc.) and international environmental agreements.
As a response to insufficient binding de jure state activities, private
approaches have been developed (e.g., Mena et al., 2012; Marx,
2013). International corporations began to voluntarily improve
and report their sustainability performance, a concept which was
established under the term corporate social responsibility (CSR)
(Mena et al., 2012). Moreover, private activities go beyond merely
firm activities by involving different private actors and sometimes
also public actors (Meidinger, 2003) in the form of sustainable
voluntary private certification schemes (CS). Generally, CS are “[…]
private in the sense of being formally independent of government
but not reducible to industry self-regulation, and regulatory in that
it purports to set and enforce standards for [sustainability] per-
formance” (Bartley, 2007, p. 302).

Recently, academia showed a growing interest in analyzing CS
and different scientific fields have begun to analyze the success of
CS from various perspectives. In political science, authors are
interested in the features of CS improving acceptance among
various stakeholders, for example the involvement of different
stakeholders into the governance of the CS (Marx, 2014) or the
transparency of the CS (Auld and Gulbrandsen, 2010). Also, factors
relevant for the impact on the ground, i.e. the environmental and
social changes were studied, e.g. the consideration of local cir-
cumstances (Griscom et al., 2014) or the continuous improvement
of the requirements over time (Melo and Wolf, 2007). Despite the
great value of these merely single topic studies, few emphasis has
been put on cross-sectoral analyses, comprehensively investigating
the factors responsible for shaping different dimensions of CS0

success (Mori Junior et al., 2016) across different sectors and sci-
entific disciplines. Thus, the purpose of the present study is to
further investigate the reasons for varying success of different CS
and thereby further closing the identified research gap. It is not the
intention to analyze research dealing with specific types or sector-
specifics of CS, for example studies on CS in the forestry sector, but
to gain insights into this research field on a comprehensive level.
Therefore, a comprehensive systematic literature review of the
growing cross-sectoral body of research on the success of CS was
conducted aiming to derive generic patterns and explain the bar-
riers and drivers of CS0 success. Accordingly, this study's intention is
not to examine different research fields in depth, but to charac-
terize the most discussed factors relevant for the success.

By analyzing CS, this study contributes to the research field of
cleaner productioneas the main goal of CS is to prevent harmful
effects during the production of different economic goods. By
merging the scientific discussion comprehensively, this study
captures the growing current debate on CS (e.g., Castka and
Balzarova, 2018; Salim et al., 2018) and establishes a critical link
between the diverse contributions in this research field. This study
enables and fosters an interdisciplinary discussion on CS which is
necessary for understanding CS comprehensively and eventually
pursuing practical improvements.
The study is structured as follows: First, the general characteris-
tics of CS are briefly discussed, followed by a description of the
applied systematic literature review and the contingency analysis.
Next, the descriptive results of the literature review and the
analytical framework developed by the literature review are pre-
sented. Then, based on the contingency analysis, the most discussed
success factors and success dimension in the literature are presented,
before finally depicting the conclusion and limitations of the study.

2. Background: certification schemes

Due to the voluntary and private character, CS need to be
distinguished from mandatory legal requirements. To face global
(sustainability) problems, policy makers can draw on a variety of
options for action. On one hand, they may exercise authority
through their own policies. On the other hand, different types of
international policy instruments may be applied. These are based,
for example, on mutual negotiations or delegation to international
institutions like the UN or the WTO (Coglianese, 2000). If countries
leave problems unresolved intentionally or unintentionally, private
organizations might feel obligated to contribute to solving the
problem (Glasbergen, 2013). For example, in the case of forestry,
environmental protection organizations regarded the outcome of
the Rio de Janeiro Earth Summit as unsatisfying, which led to the
development of the private CS organization, Forest Stewardship
Council (FSC) (Pattberg, 2005).

2.1. Organizational features of CS

For setting and enforcing sustainable standard requirements, CS
need to develop specific organizational features. Based on Bush
et al. (2013), Loconto and Busch (2010) and Young (2015) the four
main components are described and applied in the following to
depict the construct of CS: Standard requirements, standard-setting
process, implementation and governance.

Standard requirements are considered to be the most important
component of the initiative. They describe the sustainability criteria
that are set by the initiative and expected to be implemented on
site (Young, 2015). Since CS were developed to tackle sustainability
issues, the requirements should deal with at least one and prefer-
ably all of the three dimensions of sustainability. The requirements
need to be developed by a certain institution. This is achieved by
carrying out a standard-setting process (second component) which
is, depending on the CS, more or less sophisticated. The extent of
the standard-setting process is largely determined by the number
and heterogeneity of involved actors. It might be a task carried out
by the board of the CS, the CS’members or a broad range of external
stakeholders. Regularly revisions should be conducted to adjust
requirements to changing circumstances. The implementation
(third component) refers to the application of standard re-
quirements on site. One of the most crucial characteristics of
implementation is the audit procedure, which describes the veri-
fication and certification on site, i.e. the assessment of compliance
with the requirements. The attestation of the auditors in turn, is
indicated as accreditation mechanism (International Organization
for Standardization, 2005). Note, that the implementation is not



Fig. 1. Flow of information through different phases of the systematic review process
(n for number of records).
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limited to the audits. Further aspects relevant in this dimension are,
for example, capacity building measures to support the imple-
mentation or grievance mechanisms in the event that participants
of the audit do not agree with the result or the conduct of other
participants such as with the work of the auditors (Ascoly and
Zeldenrust, 2003; Mori Junior et al., 2016).

Governance, the fourth component, addresses ownership and
management aspects of the CS (Young, 2015). Most of the discus-
sion in the literature deals with the highest decision-making au-
thority (e.g., Solomon et al., 2006; Stetter and Zangl, 2012), for
example a board of directors or, connected with more effort, a
general assembly. However, bodies for daily business and financing
structures are also discussed within the literature (Mallet, 2007;
Wenban-Smith, 2007).

As stated above, CS may differ as a result of the involved
stakeholder groups. A distinction is made between multi-
stakeholder initiatives (MSI) and for-profit driven initiatives. MSI
involve non-profit and for-profit participants and appropriate
mechanisms to include all stakeholders in steering the initiative. In
for-profit driven initiatives standard development and governance
are only carried out by for-profit organizations (ORourke, 2006).

2.2. Success of CS

In contrast to a wide range of business studies, in the field of CS,
a measurement of the success based solely on (financial) effec-
tiveness would not satisfy the complexity of circumstances related
to the way in which CS function. In the scientific discussion, several
success dimensions are analyzed. The potential of a CS to solve or
alleviate the sustainability problem that motivated its creation is a
core success factor (Rapkin and Braaten, 2009). The positive change
on site is seen as a crucial success variable, since it addresses the
initial motivation of CS (without effects on site, the main purpose of
the CS would not be addressed). As CS do not necessarily aim for
addressing all three dimensions of sustainability (environmental,
social and economic) or solely address specific issues, it would not
be expedient to evaluate the problem-solving capacity compre-
hensively in all three dimensions. For example, a CS focusing on
specific social aspects could perform poorly regarding environ-
mental issues. This does not necessarily indicate an insufficient
change on site, since the focus is set on social aspects and in this
field the CS might perform excellently.

The acceptance of stakeholders is particularly important, since
private CS are voluntary and not state authorized and thus need
confirmation by external parties (Overdevest, 2010). In other
words, actions of the organization need to be considered desirable,
proper, or appropriate (Suchman, 1995) by third parties. Cashore
(2002) identified four stakeholder groups relevant for granting
authority to CS: governmental organizations representing the state,
companies that implement requirements, supply chain actors that
put pressure on implementing companies, as well as the civil so-
ciety (environmental groups, the media, etc.). These stated groups
are supposed to be especially important for granting acceptance,
since they are linked to the CS either by direct involvement in the
system (e.g., standard-setting or implementation) or indirectly by
putting pressure on (non) participating companies. For example,
acceptance by companies would increase the adoption rate and this
is beneficial for the CS. The acceptance of the civil society could
potentially lead to a higher pressure on the implementing com-
panies to comply with the requirements of the CS and would
eventually lead to a higher adoption rate as well.

3. Methodology

To identify the most discussed success factors and success
dimensions, a systematic literature review was conducted. Sys-
tematic reviews minimize the bias in identification, selection,
synthesis and summary of different studies (Moher et al., 2015). The
aim of the review is to identify scientific records, in which the
success of CS were analyzed and to derive drivers and barriers.
Records from a variety of academic fields applying different
methodological approaches were included to gain a comprehensive
view of success factors relevant for CS. The data collection and se-
lection is based on the following steps as suggested by Moher et al.
(2015): Identification of material, screening of relevant studies and
proof of eligibility (Fig. 1).

The first step (identification) includes recordings identified via a
database search as well as records identified through cross-
referencing. To perform the database search, the Web of Science
database was chosen to systematically collect records from 1997 to
April 2017. Title, abstract and key words of scientific papers in
English language were searched, based on a search string using
Boolean operators and search words. The choice of the Web of
Science database is based on the comprehensive offer of high
quality scientific journals from different major publishers.
Furthermore, this database provides various Boolean operators
which were very helpful to narrow down the results of the search
string. The search string was broken down into three main di-
mensions. The first dimension contains search words and operators
to identify CS. The search-string for searching CS was certification*
NEAR/5 (program* OR initiative* OR system* OR standard* OR scheme*
OR approach* OR institution* OR organisation* OR organization*).
Here, the NEAR operator was very helpful, since CS were named
very differently, for example certification standard initiatives or
certification non-governmental organizations. The NEAR operator
finds records where the terms joined by the operator are within a
specified number of words of each other, in this case within five
words. The research focus lies on the CS as institution. Thus the
combination of the word certification with a second term
describing the institutionwas chosen. Cross-checking has revealed,
for example, that searching for the single term standardwould have
been resulted in a sample of records that deal mainly with the
characteristics of the requirements of CS. Second, the success
dimension was included. To embrace a wide range of records
dealing with different success dimension, the following search
string was applied: legitim* OR credib* OR accept* OR impact* OR
effective* OR success*. The first three searchwords aim at identifying
records in the field of acceptance of CS. The remaining words
include records dealing with the impact of CS on the ground as well
as discussing success in a generic way. Third, a search term
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involving the sustainability dimension was applied: environment*
OR social OR sustainab* OR green OR responsib* OR ecologic*. Finally,
four search words inconsistent with the theme were chosen to be
excluded from the records: succession* OR directive OR DNA OR
cancer. All search terms were iteratively adjusted during the entire
process. In addition to the database search, additional records were
identified through cross referencing. In total 1171 records were
identified for further examination.

In the second step, abstracts were screened to further narrow
down the records. The following criteria were applied to include
records. The records’ main focus lies on existing CS, implying that,
for example, records pointing to missing CS in specific sectors or
records that just mention but not analyze CS were excluded.
Moreover, the records need to clearly focus on sustainability issues,
so that for example papers dealing with quality management sys-
tems were excluded. Since this study focuses on voluntary and
private CS, records that analyze legal systems or systems associated
with state authorities were excluded. Finally, the abstracts were
proofedwhether the records cover the success of CS in their analysis
or not. Records not considering success at all or records taking the
success of other organizations but not of the CS into account were
excluded. Applying these criteria resulted in a sample of 347 records.

In the third step, an assessment of eligibility based on the full-
text articles was conducted. Records that did not refer to drivers
and barriers for the success of CS were excluded. This step further
reduced the studies to a number of 226 records. Text passages in
each of the 226 records that included a statement about the posi-
tive influence of specific influences on the success were identified
and coded accordingly. This means independent variables (factors
relevant for the success) and dependent variables (success di-
mensions) were identified and used for the development of the
analytical framework.

Finally, a contingency analysis was performed. The aim of this
step was to identify which relationships (influence of success fac-
tors on success dimensions) were analyzed in the scientific dis-
cussion on CS’ success more broadly. This was quantified by using
the frequencies of the coded factors and success dimensions in the
text passages. The analysis of contingencies follows Gold et al.
(2009) and Sauer and Seuring (2017) who applied the same
method, but on the level of records. The advantage of using coded
text passages is that a content-related connection of the categories
can be ensured, since text passages directly link cause and effect
ensuring a content-related connection. In contrast, coding of re-
cords might mix aspects that are not necessarily linked on a
content-related level (for example, when the factors are stated in
completely different sections of a record that have no content-
related connection). To illustrate the approach, the following text
passage indicates a content-related relationship between context
sensitivity (adaption to local circumstances, see below for detailed
description) and the diffusion of CS. “For certification measures to
attract and sustain large numbers of producers, its implementation
has to consider local effects, and then, quickly modify its design, so
as to resolve any emerging issues.” (Bose et al., 2016, p. 954).
Another advantage of the analysis of text passages is that the
number of cases is higher, since more than one text passage per
record can be included. In this study 512 text passages were iden-
tified.1 Based on contingency tables, chi-square tests of
1 For the contingency analysis only text passages were analyzed that contain both
factors relevant for the success and success dimensions that were used for the
framework. Text passages that contain only relationship between success di-
mensions or text passages that contain factors that were not applied for the
framework were neglected. This reduced the number of records for the contingency
analysis to 187.
independence were conducted to unveil significant relationships. A
non-significant relationship indicates that the frequency of two
coded aspects (factors relevant for the success and a success
dimension) is equal or near to the expected frequency of these two
aspects in the text passages. This would result in a low chi square
value. A significant relationship, on the other hand, is characterized
by a deviation of the frequency of two coded aspects compared to
the expected frequency, leading to a higher chi square value. This
indicates that the statistical null hypothesis might be rejected, i.e.
independence of the factors cannot be assumed in the entire pop-
ulation of research dealing with the success of CS. For this study a
significance level of 5% was chosen, indicated by a chi square value
above 3.84. Furthermore, a minimum expected count of 5 is
necessary to obtain valid results (Everitt, 2000).

The strength of the identified relevant relationships was further
examined using the phi coefficient. The phi coefficient varies
between �1 and 1 with a phi value of 0 proving independence. The
strength of the relationship is measured by the frequency of two
aspects coded together in the text passages. Suppose all text pas-
sages that are codedwith aspect one are also codedwith aspect two
and all text passages that are not coded with aspect one are also not
coded with aspect two, i.e. the two aspects are only coded together
and do not occur separately in other text passages with other as-
pects. This would result in a perfect positive correlation and a phi
value of 1. In the case of the present study this would represent the
domination of a specific relationship of a factor relevant for the
success and a success dimension in the text passages. A perfect
negative correlation (4¼�1) would occur if all text passages that
are coded with aspect one are not coded with aspect two and all
text passages that are not coded with aspect one are coded with
aspect two, indicating that the two factors do not occur together in
the text passages. Note that this statistical approach does not pro-
vide information about the absolute frequency of factors coded
together in the text passages. Instead, it depicts the relation be-
tween the frequency of the actually together coded aspects and the
expected frequency of together coded aspects (for a detailed
description of the underlying statistical approach see Fleiss et al.
(2003). The annex provides further information and an example
of the statistical analysis.
4. Results

4.1Descriptive results

Research dealing with the success of CS gained attention, as the
rising number of records over time indicates (Fig. 2). Notably,
within the last five years, scientific activities appear to have
strongly grown. As this review includes records published within
the last 20 years, no statements can be made about records pub-
lished before 1997.
Fig. 2. Temporal distribution of the 226 analyzed records.
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The overwhelming share of records (151 of 226) addresses
challenges in the forestry, agro-food and marine sectors (Table 1).
This is not surprising, bearing in mind that the oldest and most
widely studied CS stem from these sectors. Accordingly, the most
studied CS in this sample are also from these sectors. In the forestry
sector the FSC and the Programme for the Endorsement of Forest
Certification Schemes (PEFC) are prominent research objects. With
concern for the agro-food sector, Fairtrade, different organic certi-
fications (Organic) and the Rainforest Alliance (RA) are extensively
studied as is the Marine Stewardship Council (MSC) in the marine
sector. Moreover, CS developed for improving the environmental
performance of buildings, ISO 14001, (which can be applied cross-
sectorally as well as the Leadership in Energy and Environmental
Design (LEED)), were often examined. It is worth noting that
recently, the number of analyses of CS in the field of tourism has
increased, a rarely explored field. Considering the regional focus of
the records, it is striking that the highest share of studies rely on
generic analyses, meaning that the focus is on theoretical consid-
erations. The main geographical foci of studies addressing specific
regions are North America, Asia and Europe. Studies considering CS
in the southern hemisphere (Africa, Central and South America) are
less frequent in the record sample. This finding is especially
remarkable, concidering sustainability issues tend to be particularly
prevalent in southern developing countries (UNEP, 2012). As indi-
cated above, methodically, a large proportion of the records rely on
theoretical considerations, followed by mixed approaches, surveys,
document and website analyses, qualitative interviews and data-
base analyses. Only four reviews of the scientific literature were
identified, which indicates that so far only relatively little work that
grasps comprehensive patterns in the field of CS exists. Tscharntke
et al. (2015) review experiences with and conservation impacts of
coffee and cocoa certification, Mithoefer et al. (2017) develop hy-
potheses based on a review of studies in the sector of timber and
Fig. 3. Analytical

Table 1
Foci of the 226 analyzed records (shares; sums may deviate from one due to rounding).

CS focus Sectoral focus Regio

FSC 0.20 Forestry 0.34 Gene
ISO 14001 0.14 Agro-food 0.19 North
MSC 0.12 Marine, freshwater products 0.14 Asia
PEFC 0.09 Several sectors 0.14 Euro
Fairtrade 0.07 Housing, construction 0.06 Sever
Organic 0.07 Tourism 0.03 South
RSPO 0.06 Biomass 0.03 Afric
LEED 0.04 Generic 0.02 Austr
RA 0.03 Animal welfare 0.01 Centr
Other CS 0.17 Other sectors 0.03
tree crops and Englund and Berndes (2015) analyze studies dealing
with CS that focus on biodiversity to compare the corresponding
requirements. As previously mentioned, only the study of Mori
Junior et al. (2016) was identified as a comprehensive approach
examining drivers and barriers for the success of CS.

4.2. Analytical framework

The analytical framework of this study is divided into two main
parts. On one hand, influencing factors for the success were derived
inductively, i.e. based on the information gathered from the record
sample. On the other hand, the success dimensions were coded
deductively based on the classification of Young (1994) and Tikina
and Innes (2008).

4.2.1. Factors relevant for the success of certification schemes
The scope of influencing factors is very comprehensive. In order

to better structure the broad range of factors, external and internal
factors were distinguished. Regarding external factors, the CS is not
able to shape them deliberately. The following external factors
were identified: characteristics of the adopting entity, govern-
mental influences, interaction between the CS, and end customers’
characteristics. Internal factors on the other hand are properties of
the CS, which can be directly modified by the management of the
CS. The following internal factors were identified: stakeholder
involvement, quality of the requirements, capacity building, quality
of audits, context sensitivity, continuous improvement, trans-
parency of the CS and communication to customers of the adopting
entities. The identified external and internal influencing factors
were further categorized and are listed in Fig. 3.

The adopting entity implements the requirements developed by
the CS. The type of adopting entity ranges from southern small-
holders to large-scale multinational companies. The term
framework.

nal focus Methodological focus

ric 0.28 Theoretical 0.25
America 0.16 Mixed 0.24

0.15 Survey 0.19
pe 0.12 Document and website analyses 0.11
al regions 0.11 Qualitative interviews 0.09
America 0.09 Database 0.06

a 0.06 Review, meta-analyses 0.02
alia 0.02 Modeling and Life Cycle Assessment 0.02
al America 0.02 Data collection on site 0.01

Other methods 0.01
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characteristics of the adopting entity is used to describe cognitive
aspects such as advantages of the CS as perceived by the adopting
entities or the affinity of the adopting entities towards sustain-
ability and CS. Moreover, organizational qualities and pressures by
external groups were subsumed under this term. Governmental
influences describe active supporting measures for CS (e.g., in the
form of financial assistance), the configuration and strength of legal
frameworks as well as the role of the state as a customer for CS. To
consider the relation between CS, the interaction between different
CS summarizes cooperation of CS in terms of takeovers, mergers,
alliances but also competitive relationships between CS. End cus-
tomers’ characteristics are especially relevant for CS certifying
products for consumers and subsume properties like demographics
but also the attitude towards sustainability problems and CS.

The involvement of stakeholders refers to the balanced inclusion
of different stakeholder groups as well as the participation of
specific stakeholders such as scientists into different divisions of
the CS. To determine the quality of the requirements, the stringency,
scope as well as the precision of the requirements were considered.
In order to facilitate the implementation of the requirements, CS
have the option to provide capacity building measures, like group
certifications, technical information for best practices as well as
trainings for inspectors and for the adopting entities. Beside the
quality of the requirements, there is the quality of the audits which
considers the quality of the auditors, the independence of the au-
ditors and whether they underwent accreditation. Moreover, the
frequency and regularity as well as the strictness of the applied
assessment methods were included in this category. To adapt to
changing local conditions, CS might implement mechanisms that
ensure context sensitivity, for example by applying different na-
tional requirements such or enabling a certain degree of flexibility
of the requirements or during the implementation process. Mech-
anisms that ensure continuous improvement prevent stagnation of
improvement of adopting entities after certification by shaping the
requirements accordingly or the degree of compliance might be
Fig. 4. Results of the contingency analysis (arrows illustrate significant re
tiered. The transparency of the CS refers to the disclosure of relevant
information on specific sections of the CS, for example transparent
decision-making processes in the governance of the CS or the audit
results in the course of the implementation process. Lastly, the
communication of information to the customers of the adopting entity
depicts mechanisms to forward sustainability information along
the supply chain, like chain-of-custody approaches that ensure the
traceability of certified products, namely, in the form of a physical
separation.
4.2.2. Success dimensions
Four main dimensions were applied as framework for the cod-

ing of the literature: problem solving, behavioral effectiveness,
process effectiveness and constitutive effectiveness (Fig. 3). Problem
solving depicts the ability of the CS to solve or mitigate the problem
it was initially developed for. This might be, for example, the
improvement of biodiversity conservation in the forest sector
(Englund and Berndes, 2015; Mas and Dietsch, 2004).

The behavioral effectiveness delineates the behavioral change of
adopting entities to a more sustainable manner according to the
requirements of the CS (Tikina and Innes, 2008). This is crucial, as
only adopting entities with a high sustainability performance
might implement the CS0 requirements without any further efforts.
Then, the CS’ contribution to the problem solving on the ground
might be very low and lower in comparison to a case where less
sustainable entities adopt the CS and improve their sustainability
performance (Stetter, 2015), even if the level finally achieved is
below that of the high performers.

Attributing a pivotal role to behavioral change, a large-scale
improvement of sustainability problems might only be achieved if
a large number of adopting entities apply the CS. Thus, the market
diffusion of a CS (process effectiveness) is an important success
dimension. The presented work subsumes all studies that either
deal with the initial implementation or the maintenance of
compliance of requirements under the term process effectiveness,
lationships and values the strength, represented by phi coefficients).
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since every new participant contributes to the diffusion of the CS.
Furthermore, studies explicitly referring to the diffusion, for
example measured as market share of the CS, but also studies
relating to the certified area of a commodity, were included here.

The fourth success dimension concentrates on the acceptance
granted by different stakeholder groups towards CS. This is espe-
cially important considering CS are voluntary approaches that have
no legal obligation and are thus contingent on the support of the
stakeholders (Bernstein and Cashore, 2007). Several studies further
distinguish this success dimension, for example into legitimacy or
credibility (Miller and Bush, 2015) but ultimately these are similar
concepts as they both refer to the positive attitude of stakeholders
towards CS.

Fig. 3 summarizes the analytical framework. The twomain parts
(success factors and success dimensions) were applied during the
coding process and serve as foundation for the contingency anal-
ysis. The arrow illustrates the content-related relationship which is
basic for the coding process of each text passage, i.e. success factors
and success dimensions were coded together when the text pas-
sagemakes a statement about the influence of a factor on one of the
success dimensions.

4.3. Relationship between factors and success Dimensions

The result of the contingency analysis is illustrated in Fig. 4. Only
significant dependencies with a positive phi value are illustrated,
indicating broadly discussed success factors and success di-
mensions in the entire population of research dealing with the
success of CS. The phi coefficients vary between 0.09 and 0.41,
indicating a low to medium strength of the relationships in sta-
tistical terms (Fleiss et al., 2003). A higher phi coefficient indicates a
more comprehensive scientific discussion on the influence of a
certain success factor on a success dimension. The influence of the
characteristics of the adopting entity on the process effectiveness
are most analyzed in the scientific discussion (4¼ 0.41), followed
by the influence of the stakeholder involvement and the trans-
parency of the CS on the acceptance (4¼ 0.38 and 4¼ 0.30).

It is striking that certain factors are rarely discussed in the
literature-indicated by not significant or significant but negative
phi values (not illustrated in the figure): The interaction between
CS (external factor), the continuous improvement and the
communication to customers (both internal factors). Although
these factors are not considered due to the statistical requirements,
this does not necessarily imply that these factors are not studied at
all but rather to a lesser degree than statistically expected.

Although the phi coefficients are rather low in statistical terms,
the results can serve to identify general and important patterns, as
it is intended by this study. In the following sections only widely
discussed influencing factors, represented by comparably high phi
coefficients are presented. In this regard, the behavioral effective-
ness is excluded because the only factor discussed in this context
has a very low phi coefficient (0.09).

4.3.1. Discussed factors in the context of the problem solving
capacity

The influence of the quality of the requirements and the capacity
building measures on the problem solving are comprehensively
discussed in the literature on CS’ success. This is indicated by
comparably high phi coefficients (4¼ 0.24 and 4¼ 0.23). According
to the quality of the requirements, stringency plays a key role. Main
et al. (2014) specify this condition by noting that the requirements
should at least be equivalent to the level of the legal requirements,
because otherwise CS would not generate additional value in terms
of improving the sustainability performance. Similar important for
the impact on the ground is the precision of the principles and
indicators. On a practical level, this could refer to the precise dif-
ferentiation of fish species groups the seafood sector which in turn
leads to a higher impact since specific problems of the different fish
species groups are addressed (Jonell et al., 2013). Moreover, several
authors refer to the importance that a sufficient impact can only be
achieved, if all relevant factors of a given sector are considered. For
example, for the building and construction sector Wangel et al.
(2016) highlight, that in the cases of BREEAM (Building Research
Establishment Environmental Assessment Methodology) and LEED
important aspects are neglected, such as toxic substances and
emissions embodied in buildings and infrastructure which reduces
the impact on the ground.

The scientific discussion of the influence of the capacity building
measures on the problem solving capacity should rather be inter-
preted as indirect. For example, Zobel (2007) identifies group cer-
tification as an important capacity building measure that helps to
reduce the environmental impact of firms in different sectors.
Instead of the impact of group certification on problem solving, it
can rather be assumed that the group certification enhances
adaption which in turn might lead on the long term to an
improvement of environmental problems.

4.3.2. Discussed factors in the context of the process effectiveness
(diffusion)

Many studies analyze the influence of the characteristics of the
adopting entity on the diffusion of CS (4¼ 0.41). First, the perceived
advantages and disadvantages resulting from implementing CS are
recognized as important factors. Economic benefits resulting from
the adoption, for example due to internal cost reductions (Bellesi
et al., 2005) or price premiums for certified products (e.g. Newton
et al., 2015) as well as perceived competitive advantages by
entering new markets or increased competitiveness (e.g.
Wiengarten et al., 2017), appear to be highly relevant for the
adoption and thus diffusion of CS. Moreover, a hoped-for improve-
ment of the reputation based on the implementation of the CS play
an important role for the adopting entities (e.g. Crow and Danks,
2010). Second, the organizational quality of the adopting entity is
seen as a cause for higher diffusion. Several authors refer to the size
of the adopting entity which is associated with higher available
resources and institutional capacity (e.g. Peiro-Signes et al., 2014).
Greater resources and better structures facilitate the implementa-
tion of CS. Related to this, synergy effects with prior certifications
(not necessarily in the field of sustainability, possible are also for
example quality management systems) enhance the chance of
adoption of CS (e.g. Zhu et al., 2013). Third, the affinity of the
adopting entity towards sustainability and CS improve the diffusion
according to the discussion in the literature as they increase the
chance of implementing CS. This refers to the culture of the adopting
entity and the employees or, if the adopting entity is a single person,
the personal values and norms towards sustainability (Bellesi et al.,
2005; Tey et al., 2015). The interest in and the knowledge about CS
appears to be crucial, because if knowledge is lacking, the adoption
rates could potentially also decline (e.g. Nukpezah et al., 2014).
Fourth, authors mention the influence of pressure generated by
external groups on the adopting entity to be an important factor for
the adoption of CS. One of these groups are customers of the
adopting entities (both end consumers and customers from
business-to-business relationships, e.g. Holopainen et al., 2015),
demanding certified products or sustainable practices and thus
generate pressure to comply with CS. An additional important group
is civil society. The pressure to adopt CS is not generated via market
mechanisms, but by calling attention to negative sustainable prac-
tices or by calling for boycotts of products (e.g. Boiral et al., 2017).

The influence of governmental interventions on the diffusion are
also widely analyzed in the scientific discussion on CS’ success
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(4¼ 0.21). In this context, governmental supporting activities play
a role. National subsidy schemes for the preparation and compli-
ance costs (Brandi et al., 2015) or technical assistance for small-
holders (Kalfagianni, 2015) facilitate the implementation and
therefore increase the adoption rate. Moreover, public organiza-
tions can be obliged to purchase certified products or to apply CS to
products stemming from public territories, such as forests
(Ruzevicius, 2009). High regulatory framework also drive the
implementation of CS due to synergy effects (Meidinger, 2006;
Stupak et al., 2016), because if high legal standards were already
met, the implementation of CS is supposed to be more simple and
less costly as organizational structures within the adopting entity
are already implemented.

4.3.3. Discussed factors in the context of the constitutive
effectiveness (acceptance)

The involvement of stakeholders is broadly discussed in the sci-
entific literature as an important factor for the acceptance of CS
(4¼ 0.38). The main reason explaining this is a high number of
studies mentioning the involvement and equal participation of
stakeholders with different interests into the procedures of the CS
as condition for the public acceptance of the CS. Several authors
refer to this aspect by highlighting the importance of enabling
different stakeholder groups to participate equally in the CS, for
instance, in the form of consensus-based decision-making pro-
cesses (e.g. Marx, 2014). On the level of the strategic governance,
increasing acceptance can be achieved, for example, by giving de-
cision making power to different members in the highest decision-
making body (Auld and Gulbrandsen, 2010). On the level of the
standard-setting, the same holds true as the involvement of
different stakeholders is thought to gain acceptance, since the
allegation of green-washing standards might be prevented as
environmental groups contribute with higher demands on envi-
ronmental and social aspects (e.g. Meidinger, 2006). In the course of
participatory audits that use techniques such as role-play, different
stakeholders are given the opportunity to provide information, for
example about working practices (e.g. Schwarzbach and
Richardson, 2015) which increase the credibility of the CS and
therefore increase the acceptance. By providing valuable resources,
specific stakeholders increase the acceptance of CS if they were
properly integrated. Involving local and directly affected actors like
indigenous peoples increases the acceptance because this group
tends to lack resources to participate and efforts to involve these
actors demonstrates efforts that the problem is taken seriously
(Marin-Burgos et al., 2015). Similarly restricted in terms of re-
sources and thus often underrepresented are NGOs. Their reputa-
tion in the public, sustainability agenda and lack of commercial
interests make this stakeholder group an important factor for the
acceptance of CS (Roberge et al., 2011a; von Geibler, 2013). More-
over, by providing profound and independent knowledge experts
and scientists enhance the credibility of the CS in terms of scientific
robustness (e.g. Eden and Bear, 2010).

Indicated by a phi coefficient of 0.3, the influence of the trans-
parency of the CS on the acceptance of CS is also widely discussed in
the literature. Transparency is seen to prevent the suspicion of
greenwashing activities. The acceptance is fostered by disclosing
information in different divisions of the CS, such as decision-
making procedures (e.g. Auld and Gulbrandsen, 2010), the
standard-setting procedures (Milder et al., 2015), the requirements
themselves (Aguilar and Vlosky, 2008) or the assessment proced-
ures as well as the outcomes of those processes, for example
assessment result (e.g. Schwarzbach and Richardson, 2015).

4.3.4. Less discussed factors and success dimensions
Factors that are less discussed in the scientific discussion on CS’
success are either not statistically significant (p> 0.05) or are sig-
nificant but are indicated by a negative phi value. As mentioned
above, it is striking that only the influence of one factor (charac-
teristics of the adopting entity) on the behavioral effectiveness is
discussed in the scientific discussion to a greater extent. The low
phi value of 0.09 indicates that the discussion on factors relevant for
the behavioral change is still relatively small compared to the other
factors and success dimensions. This low consideration of the
behavioral change as important success dimension is surprising, as
this success dimension appears to be of great importance. It is
argued, that only by modifying practices, noticeable impact on site
might be generated (Stetter, 2015). It is assumed that several
studies consider behavioral change indirectly in the success
dimension problem solving. For example, if it is argued that capacity
building influences the impact on the ground, a preceding step
needs to be the behavioral change initiated by the capacity building
measures.

Moreover, the impact of several influencing factors are less
analyzed: The interaction between CS (external factor), the contin-
uous improvement and the communication to customers of adopting
entities (both internal factors). Nonetheless, few authors do
emphasize the importance of these factors for the success. For
example, cooperation of and harmonization between different CS
are discussed as factors being relevant for the problem solving
capacity of the CS, assuming that the stringency of the re-
quirements increases through cooperation (Kalfagianni and
Pattberg, 2013). Another example would be the positive impact of
continuous improvement on the diffusion of CS, because if the
adopting entities have lower hurdles to implement the re-
quirements in the beginning and successively increasing their ef-
forts to improve the sustainability performance, the number of
adopting entities implementing and significantly changing their
behavior is likely higher (e.g. Englund and Berndes, 2015). Lastly,
the quality of the requirements might be of relevance for the diffu-
sion although this is not identified by contingency analysis, because
requirements with a high level of stringency might hinder the
diffusion due to implementation efforts (e.g. Garrett et al., 2016).
This problem might be approached by applying requirements
increasing over time as it is discussed above.

5. Discussion

This study contributes to the research field of cleaner production
by analyzing CS, which are important instruments for improving
sustainability issues in different sectors. By merging the scientific
discussion on success dimensions and influencing factors of CS
comprehensively, this study works to capture the growing current
debate on CS (e.g. Castka and Balzarova, 2018; Salim et al., 2018)
and establishes a critical link between the contributions in this
research field which are highly diverse, for example in terms of
addressed industries such as the stone industry (Macedo et al.,
2018), tourism (Margaryan and Stensland, 2017) or forestry
(Espinoza et al., 2012). This study enables and fosters an interdis-
ciplinary discussion on certification schemes which is necessary for
understanding CS comprehensively and eventually drive practical
improvements. Moreover, by analyzing the role of different in-
stitutions in the research on CS, for example the influence of
companies, governmental actors and the civil society on the success
of CS, this study serves as fundamental guidance for practical im-
provements addressing relevant actors.

Especially important in the light of future research, are few
analyzed factors and success dimensions in the scientific discus-
sion. For example, the success dimension behavioral effectiveness is
less analyzed although the authors of the present study consider
this success dimension to be highly relevant for the impact on site.
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Here, future studies could analyze in depth the factors that influ-
ence the behavior of adopting entities. As this study's intentionwas
to identify cross-sectoral comprehensive patterns, no analysis was
performed differentiating the studies according to the foci or
methods (Table 1). In future research this could be addressed by
analyzing and comparing relevant success factors of CS in studies
with different approaches, for example studies focusing on
different sectors (forestry, agro-food etc.) or applying different
methods (theoretical versus empirical). It could be possible, for
example, that success factors exist that are specific for a particular
sector or certain conditions but not for others and therefore do not
appear as significant in the contingency analysis. Furthermore, the
contingency analysis identifies comprehensively analyzed factors
and success dimensions in the scientific discussion and thus gives
an indication of the importance according to scientists. The view of
practitioners could be different. Moreover, it would be promising to
differentiate the analyzed literature sample into theoretical and
empirical studies. By focusing on empirical studies it would be
possible to get closer to “true” influences of factors. On the other
hand, conceptual connections could serve for developing well-
founded hypotheses in the field of CS.

As it is often the case with qualitative research, subjective fac-
tors play a role. The development of the framework in this study is
such a case. Nonetheless, a considerable degree of validity can be
ensured, as the success dimensions rely on well-established sci-
entific references. Furthermore, the record sample which is based
on the above stated search-string, probably does not cover the
whole literature about CS, as the term CS is diversely defined and
success dimensions might be differently named. This limitation is a
key issue of this study as the findings might change when other
studies would be included. Nonetheless, to identify systematic and
general patterns as it was intended by this study, the identified
record sample was deemed to be sufficient to represent the entire
population of research dealing with success of certification
schemes. On the one hand a high number (a total of 226) studies
was included and amarginal utility regarding the number of papers
can be assumed, i.e. the identified importance of factors on the
success dimensions in the literaturewould not substantially change
if further studies were included. On the other hand, the included
studies are highly diverse, for example in terms of sectoral, meth-
odological and regional focus. This ensures a realistic picture of the
broad research on CS. The basic intention of the contingency
analysis also reduces the flaw of not covering the entire population
of research dealing with this topic. The chi square test allows for
making statements about the entire population, i.e. statistically
significant values indicate for general patterns that likely also occur
in the population. Furthermore, a CS can be seen as a complex
structure and success factors are likely not independent from each
other. For example, it is likely that some success factors reinforce
other factors whereas others might be neutral or in rare cases even
negatively affect others. Moreover, it is likely that varying one factor
will also induce changes in others (Hiete et al., 2011). Finally, one
can expect at least for some factors thresholds to become effective
and saturation effects.

The coherences identified by the contingency analysis highly
depend on the categorization of the framework; broad categories
like governmental influences tend to be more significant as the
number of aspects falling under such a category is higher; from this
a bias of the coherences might result. Last but not least, the coded
text passages were not explicitly differentiated depending on
whether or not results or assumptions were presented. This could
be differentiated in future studies. Altogether, the present study
appears to be an adequate approach to comprehensively grasp the
most important discussion points of the growing number of cross-
sectoral and diverse studies dealing with the success of CS and
stimulating further research.

6. Conclusions

Due to the limited scientific discourse about generic and cross-
sectoral success factors for CS, the intention of this study was to
comprehensively grasp these factors within the broad and cross-
sectoral scientific literature. To achieve this goal, a comprehensive
systematic literature review of the growing body of research
dealing with the success of CS was conducted and a framework was
inductively and deductively derived, based on the relevant text
passages. To unveil the most discussed factors and success di-
mensions, a contingency analysis was applied.

Most of the studies address the forestry, agro-food and marine
sector and study well-established CS such as FSC, MSC or LEED. The
main geographical foci of studies are specific regions such as North
America, Asia and Europe. Methodically, a large proportion of the
records rely on theoretical considerations, followed by mixed ap-
proaches, surveys, document and website analyses, qualitative in-
terviews and database analyses. Only few reviews of the scientific
literature were identified, indicating that so far only relatively few
works exist that analyze comprehensive patterns in the field of CS.

Based on the coding process as well as existing classifications an
analytical framework was developed: Four success dimensions
were derived deductively and four internal and eight external
factors were developed inductively. According to the contingency
analysis, most discussed influence factors for the problem solving
capacity of CS are the quality of the requirements and capacity
building measures. Most discussed factors affecting the diffusion of
CS are characteristics of the adopting entities and governmental in-
fluences. The third success dimension acceptance is in the literature
mainly discussed in connectionwith the involvement of stakeholders
and the transparency of the CS. Additionally, the success dimension
behavioral effectiveness is poorly addressed in the scientific dis-
cussion as well as certain factors such as the interaction between CS,
the continuous improvement and the communication to customers of
adopting entities.

By merging the scientific discussion, this study establishes a
critical link between the contributions within this highly diverse
research field. Therefore, this study fosters the interdisciplinary
discussion on CS which is important for understanding the seem-
ingly abstract concept of CS comprehensively and eventually drive
practical improvements by providing involved stakeholders with
general directions for a supportive behavior.
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Annex

Table 2 provides an example of a contingency table of the in-
fluence factor stakeholder involvement and the success dimension
acceptance. The values in bold display the number of coded factors
and success dimensions in the text passages. For example, stake-
holder involvement and acceptance were coded together 49 times.
Contrary, 341 text passages contain none of the two. Based on this
information the expected count is calculated using the marginal
frequencies and probabilities. For example, 64 text passages
contain stakeholder involvement and either acceptance or no
acceptance. This is a share of 0.125 of all text passages. For
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calculating the expected count this share is multiplied with the
marginal frequencies of the acceptance, i.e. the number of text
passages that contain acceptance and no acceptance (and both
stakeholder involvement or no stakeholder involvement). The
rationale of this step is that it is assumed that since the share of all
text passages containing stakeholder involvement is 12.5%, also text
passages containing stakeholder involvement and acceptance
should be 12.5% as well. The resulting value of 19.5 demonstrates
the expected frequency of text passages containing stakeholder
involvement and acceptance. The observed value of 49 deviates
positively from this value.
Table 2
Example of a contingency table for the influence factor stakeholder involvement and
the success dimension acceptance.

Acceptance Marginal frequencies/
probabilities

0 1

Stakeholder
Involvement

0 Count 341 107 448 (0.875)
Expected Count 311.5 136.5

1 Count 15 49 64 (0.125)
Expected Count 44.5 19.5
Marginal frequencies 356 156 512
The calculation of the chi square value takes these deviations
into account. The squared deviations of the observed values and the
expected values in all four cases are divided by the expected value.

x2 ¼
Xk
j¼1

�
hbj � hej

�2
hej

(1)

Where hbj are the observed values and hej are the expected
values. To test for significance, the resulting chi square value (in this
case 73.35) is compared with a value which corresponds to the
significance level of the chi square table. In this case the value is
3.84 as a significance level of 0.05 was chosen. If the chi square
value exceeds this value, the assumption of independence (Null
hypotheses) can be rejected, i.e. a statistically significant correla-
tion is likely. A minimum expected count of 5 is necessary to obtain
valid results since otherwise the quotient would increase consid-
erably and bias the result.

To quantify the correlation, the phi value is calculated from
square root of the chi square value divided by the total number of
text passages ðnÞ.

4 ¼
ffiffiffiffiffi
x2

n

s
(2)

A perfect positive correlation (4 ¼ 1) would occur when all text
passages that are coded with acceptance are also coded with
stakeholder involvement and all text passages that are not coded
with acceptance are also not coded with stakeholder involvement
(Fleiss et al., 2003).

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jclepro.2018.05.240.
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