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Abstract

The literature on quality-management standards has generally focused on the drivers, motivations, and
performance effects of adopting such standards. Yet the last decade has witnessed a substantial degree of
decertification behavior, as organizations have increasingly decided to voluntarily withdraw from quality-
management standards by not recertifying. While the drivers of the decision to initially adopt quality-
management standards have been extensively studied, the drivers of the decision to decertify have received
scant scholarly attention. We argue that innovative organizations are generally prone to retaining quality-
management certification and thus exhibit a tendency to not abandon certification; however, radically-
innovative organizations are more prone than incrementally-innovative organizations to discontinue
quality-management standards and thereby exhibit a tendency to withdraw from quality certification. We
compile World Bank data surveying facilities based in 50 countries and 103 industrial sectors across the
2003 to 2017 period. Taking advantage of the data’s panel properties yields a dataset composed of up to
1,755 facility-level observations of recertification decisions for empirical analysis. Our empirical testing
employs a probit estimation technique that accounts for the appropriate fixed effects and generates results
that support our theoretical priors regarding decertification behavior.
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1. Introduction

Certification in internationally-recognized quality standards (e.g., ISO 9000, QS 9000, ISO 13485, and
IATF 16949) across the globe by millions of firms and facilities over the last three decades has spurred a
great deal of literature—see the reviews by Corbett and Yeung (2008), Heras-Saizarbitoria and Boiral
(2013), and Castka and Corbett (2015). While many studies have focused on the internal and external
performance effects of adopting these standards (e.g., Blind, 2001; Hendricks and Singhal, 2001; Corbett
et al., 2005; Martinez-Costa et al. 2009; Levine and Toffel, 2010; Singh et al., 2011), Anderson et al.’s
(1999) pioneering study established that deciphering the forces which lead to the adoption of quality-
management standards represents a central research question within this literature. Factors such as
organizational size, firm age, government mandates, customer pressure, supply chains, and export
considerations (Corbett and Kirsch, 2001; Vastag, 2004; Corbett, 2006; Delmas and Montiel, 2009) have
all been considered instrumental in explaining the decision of a particular facility to incur the costs to seek
and obtain a quality-management standard.

Yet to continue with quality-standard certification, adopters must undertake both annual surveillance
audits and periodic recertification audits—where three years represents the common cycle (Blind, 2004).
While many organizations decide to undertake these audits to ensure recertification and conformity to a
quality standard, an increasing number of organizations have decided to terminate the auditing process and
voluntarily abandon certification. Thus, a conspicuous trend over the last decade that potentially runs
counter to the motivations behind quality-management adoption has been the increased prevalence of
abandonment decisions where organizations decertify from quality standards. For perspective on the
prevalence of the decertification phenomenon, Candido et al. (2016, 2021) report that ISO 9001 — the most
popular of the quality-management standards — has experienced an average of 60,000 worldwide
withdrawals per year and that this rate has picked up in recent years. Castka and Corbett (2015: 218) also
conclude that “a growing number of firms are withdrawing from certification” to quality standards. These

decertification decisions by individual organizations aggregate to detectable macro-level trends. For
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instance, worldwide certifications of ISO 9001 decreased for the first time in 2011 (Kafel and Simon,
2017). Mastrogiacomo et al. (2021) further highlight that the European diffusion of ISO 9001 reached its
highpoint in 2010 at 530,039 certifications and has steadily decreased in subsequent years to only 387,836
certifications in 2017; in fact, 2017 exhibited a downward trend in certifications for all the world’s regions
except ‘East Asia and the Pacific’.’

Despite the increased pervasiveness of organizations deciding to withdraw from quality-management
certification, a common lament expressed by scholars over the last decade (e.g., Marimon et al., 2009;
Alcala et al., 2013; Candido et al., 2016, 2021; Candido and Ferreira, 2021a; Kafel and Simon, 2017;
Zimon and Delana, 2020; Ferreira and Candido, 2021) is that the decertification phenomenon has been
largely understudied. Instead of studying the recertification decision and the factors behind decertification,
the research on quality standards instead focuses on the initial adoption decision. As Simon and Kafel
(2018: 70) underscore, “very few studies have raised the question of what happens when the costs of [ISO
9001 outweigh the benefits and companies decide to withdraw from the standard”. Castka and Corbett
(2015: 218) echo this point when lamenting that “our understanding of this phenomenon is very limited”.
In support of these observations, Candido and Ferreira’s (2021b) recent literature review and investigation
of decertification motivations only identifies nine studies that analyze the factors contributing to quality-
standard abandonment—where many of these studies reside in practice-based journals.

While Ardiel (2008) and Candido et al. (2016) indicate the relevance of organizational influences
regarding decertification tendencies, noticeably absent from the literature attempting to explain quality-
standard decertification is analysis factoring organizational characteristics. In fact, Castka and Corbett
(2015: 218) conclude that the literature on quality-standard adoption shares this neglect of organizational
characteristics when stating “we cannot draw firm conclusions about which internal characteristics of firms
make them more likely to seek certification”. Yet the degree to which an organization is characterized by

innovativeness represents a particularly important factor to consider due to the complex nature of the

! Podrecca et al. (2021) report that decertification in corporate-social-responsibility standards has also recently picked
up to such a degree that the number of firms decertifying per year now equals the number of firms initially certifying.
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relationship between standards and innovation (Manders et al., 2016; Foucart and Li, 2021). Indeed,
Castka and Corbett (2015) point out that it is commonly understood that quality standards stifle
innovation; however, mature scholarship that discerns between incremental and radical innovation (e.g.,
Benner and Tushman, 2002; Prester and Bozac, 2012; Terziovski and Guerrero, 2014; Foucart and Li,
2021) finds standardization to positively affect incremental innovation and negatively affect radical
innovation. While the impact of standardization on innovation has received a great deal of attention,
Manders et al. (2016) observe that the impact of innovation on standardization has received scant scholarly
attention. Accordingly, a thorough study of how the degree of innovativeness influences organizational
decertification tendencies involves some novelty by analyzing the impact of innovation on standardization
— the reciprocal relationship from the norm in the standards-innovation literature — and by focusing on an
organizational driver of decertification.

Our study is then motivated by the decade-long upsurge in decisions to withdraw from quality-
management standards, the relative neglect of this contemporary topic in the scholarly literature, and the
need to better understand the impact of organizational innovativeness on decertification. With this
background in mind, we contend that innovative organizations exhibit a proclivity to recertify in quality
standards, yet radically-innovative organizations will exhibit a proclivity to decertify from quality
standards. In formulating these priors, we first examine the underlying costs and benefits residing behind
organizational recertification decisions in keeping with the cost-benefit approach typically employed in the
literature on quality-standard abandonment. After setting out the relevant costs and benefits that have been
highlighted as pertaining to recertification, we consider the characteristics of innovative organizations and
how these characteristics might affect cost-benefit recertification calculations. With these foundations, we
generate two theoretical priors: (1) innovative organizations — as compared to non-innovative
organizations — generally face incentives that favor recertification; (2) radically-innovative organizations —
as compared to incrementally-innovative organizations — generally face incentives that favor

decertification in quality-management standards.



To test our priors, we compile data from the World Bank Enterprise Surveys that were intermittently
undertaken over the 2003 through 2017 period. These surveys capture measures of quality certification and
other premise-level characteristics for facilities based in 50 countries and 103 industrial sectors. We take
advantage of the data’s panel properties by lagging all explanatory constructs in our estimation model and
strictly observing facility recertification decisions: the decision to decertify or not, after having previously
been certified. This process yields a dataset for empirical analysis of up to 1,755 facility-level observations
of recertification decisions where a certified facility decides to either decertify or recertify in the
subsequent period. We employ probit analysis while sequentially accounting for year-specific, country-
specific and industry-specific fixed effects in estimating the impact of an organization’s degree of
innovativeness on a focal facility’s probability of decertifying from a quality-management standard. The
empirical results support our theoretical contentions as (1) innovative organizations — as compared to non-
innovative organizations — are more likely to recertify, and (2) lower levels of innovation (representative of
incremental innovation) favor recertification while higher levels of innovation (representative of radical
innovation) favor decertification.

The rest of the paper is organized as follows to support our analysis. Section 2 reviews the relevant
background literatures on ‘standards and innovation’ and ‘decertification in quality-management
standards’ to set the conceptual framework. Section 3 generates our theoretical priors. Section 4 describes
the data, explains the variable constructs, and sets out the probit estimation strategy. Section 5 presents the

empirical results. Section 6 concludes.

2. Background Literature
2.1 Innovative Organizations and Standardization

Prior to generating our predictions regarding the decertification tendencies of innovative organizations,
we must frame our analysis within the greater literature on standards and innovation — see Castka and
Corbett (2015) and Manders et al. (2016) for reviews — as our analysis involves some distinctions. For one,

the vast majority of scholarship on the standards-innovation relationship endogenizes innovation as the
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construct of interest. Manders et al. (2016: 43) underscore this point as their “review of the literature [on
standards and innovation] shows that almost all of the studies focus on the impact of ISO 9001 ... rather
than on ISO 9001”. Indeed, Llach et al.’s (2012) finding that structural innovation positively impacts [ISO
14000 certification represents the only study we have been able to identify that considers the impact of
innovation on standards. Thus, our study departs from the norm to consider how standardization affects
innovation to instead analyze the impact of an organization’s innovative status on standardization
(specifically, decertification in quality standards).

It is also important to convey that the literature on the impact of standardization on innovation
involves mixed empirical findings. The Manders et al. (2016) review of the literature observes that half of
the studies find an insignificant relationship, while the other half of studies are split between those
detecting a negative and those detecting a positive relationship. This sobering empirical reality is important
to highlight as many observers falsely presume that standards unambiguously involve a negative effect on
innovation. Castka and Corbett (2015: 196) underscore this point well when they state that there is a “view
... heard anecdotally that standards such as ISO 9000 and ISO 14000 stifle innovations”. More
promisingly, studies which distinguish between incremental and radical innovation (e.g., Benner and
Tushman, 2002; Prester and Bozac, 2012; Terziovski and Guerrero, 2014; Foucart and Li, 2021)
potentially resolve the mixed empirical findings, as they often find standardization to positively affect
incremental innovation and negatively affect radical innovation. This distinction between incremental and
radical innovation is relevant for our analysis; thus, we will base our conceptual framework on
distinguishing between incrementally-innovative and radically-innovative organizations. Accordingly, we
are mindful that generating richer theoretical and empirical analysis requires differentiating between
organizations that have not attained innovation, have attained an incremental innovation, and have attained
a radical innovation.

As such, we should briefly review the nature of organizational innovativeness. The OECD (2005)
holds that an innovative organization is generally considered to be one that has recently implemented an

innovation where the innovation can be either developed or adopted. This definition sets up a contrast
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between innovative and non-innovative organizations that is agnostic with respect to the traditional
distinction between process and product innovations (Amendola and Bruno, 1990). Instead, such a
definition centers on the ability of an organization to successfully navigate the arduous process of moving
an invention — may it be process or product oriented — from inception to implementation (Ansoff, 1968).
For instance, Baldwin (2020) focuses on the realization of steps in a multi-step process when considering
how technology shapes an organization. Other observers (e.g., Glynn, 1996; Amendola and Bruno, 1990;
Lazonick, 2005, 2010; Lam, 2011) underscore that an organization’s commitment to learning resides
behind an ability to translate inventions into realized product and process innovations.

While our conceptual framework begins by distinguishing between establishments that have attained a
base level of innovativeness by implementing an innovation (i.e., innovative organizations) and non-
innovative organizations, we extend our analysis to consider the decertification tendencies of organizations
committed to radical-innovation and incremental-innovation endeavors. In order to clarify terms,
incrementally-innovative organizations generally undertake small changes to their technological trajectory
that are based on their current technical capabilities, while radically-innovative organizations attempt to
substantially alter their current technological trajectory to generate fundamentally new technical
competencies (Manders et al., 2016). Foucart and Li (2021) add to the distinction between incrementally-
and radically-innovative organizations by respectively highlighting the difference between innovations
taking place within a technology life cycle and innovations beyond the present technology cycle.
Accordingly, our analysis will follow through on the calls by Benner and Tushman (2002, 2003), Manders
et al. (2016) and others for scholarship that distinguishes between incrementally-innovative and radically-

innovative organizations.

2.2 Decertification in Quality-Management Standards
Briefly characterizing the limited literature on quality-management decertification also helps with
respect to setting the foundations and situating our conceptual analysis. In particular, Ferreira and Candido

(2021) observe that existing studies can be broken down into those considering the performance
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consequences of decertification and those considering the drivers of decertification. The literature focusing
on performance consequences indicates a lack of consensus as some studies find a decline in business
performance after decertification (e.g., Ali¢, 2014) while others find no decline after decertification (e.g.,
Candido et al., 2016, 2021). The literature focusing on decertification drivers is also characterized by a
lack of consensus with a variety of decertification rationales and motivations having been posited—see
Candido and Ferreira (2021b) for a comprehensive review. Yet noticeably absent from the literature
attempting to explain quality-standard decertification is analysis that factors the organizational
characteristics which might influence decertification. Ardiel (2008) represents an exception to this
observation as she finds an organization’s place within a network of affiliated organizations to determine
recertification behavior. Candido et al. (2016) also hint at the relevance of organizational factors when
observing that decertified Portuguese firms have more employees, assets, risk, cash, profits, and limited
size as compared to their counterparts.

Our focus resides on the propensity for innovative organizations to abandon quality-management
standards, thus it is instructive to consider the primary motivations and rationales for withdrawal that have
been set out in the decertification literature. The most common framework employed to consider the
decision to withdraw from quality-management certification involves a cost-benefit analysis where the
evident costs of recertification potentially outweigh constrained benefits (e.g., Lo and Chang, 2007; Alcala
et al., 2013; Simon and Kafel, 2018; Candido et al., 2021; Zimon and Dellana, 2020). Alcala et al. (2013:
232) support this approach when stating that “obviously, the reason why organizations decide not to renew
the certification is because the costs associated with keeping outweigh the benefits”. In fact, a cost-benefit
approach is potentially more applicable to recertification decisions than to initial certification decisions
since recertifying organizations can draw from actual experiences with the standard while initially
certifying organizations must draw from expectations. We accordingly set out here the relevant costs and
benefits that have been considered in the literature to reside behind the decision to withdraw from a

quality-management standard.



First, recertification in a quality-management standard involves certain costs in terms of financial
resources and managerial time. For instance, Simon and Kafel (2018) make clear that recertification
involves more than just a financial cost, but also a substantial commitment of human resources and an
aligning of the organization to the quality standard. In a similar vein, Alcala et al. (2013) highlight the
considerable amount of paperwork involved with recertification and how this contributes to decertification.
Accordingly, the direct and indirect costs of recertifying can be broken down into the internal costs for
documentation, internal audits and system review, the costs involved with hiring consultants, the costs
involved with recertification auditors, the costs involved with post-recertification surveillance audits, and
finally the costs involved with ongoing quality-system maintenance. Moreover, these direct and indirect
costs are reported to vary depending on organizational size and complexity, the sector of operation, the
number of employees, and the pre-audit status of the quality-management system.>

The difficulties involved with summing these various costs and attaching a weight to the heterogenous
characteristics of organizations has led to scholars generally citing a relatively wide range within which
total certification costs may fall: e.g., Delmas and Montiel (2009) provide a range from fifty-thousand up
to one-million dollars; Bansal and Bogner (2002) provide a range of $10,000 to $200,000; and Zutshi and
Sohal (2004) provide a range of $5,000 to $100,000. In addition, Castka and Corbett (2015) provide an
overview of the practitioner literature that focuses on the costs (both direct and indirect) involved with
certification in ISO 9000 and the related ISO 14000. While the exact costs involved with recertification are
difficult to quantify, recertifying and retaining a quality standard represents a non-trivial task for
organizations that ultimately requires a sizeable amount of capital and labor (e.g., Blind, 2004; Potoski and
Prakash, 2005; Delmas and Montiel, 2009). It is no surprise then that the cost of recertification is cited as

the most common rationale behind the decision to withdraw from a quality-management standard (e.g., Lo

2 For an example of this breakdown, see https://reciprocity.com/resources/what-does-iso-certification-cost/. Candido
and Ferreira (2021b) manifest an alternative means to breaking down recertification costs by focusing on the relevant
internal and external barriers—i.e., costs. Furthermore, Candido and Ferreira (2021b:4) point out that “the persistence
of these barriers after certification can act by itself as a set of internal motivations for subsequent decertification”
which suggests that recertification barriers (both internal and external) and cost-based decertification motives
represents yet another means to breaking down the overall costs involved with recertification.
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and Chang, 2007; Kafel and Nowicki, 2014; Kafel and Simon, 2017; Zimon and Dellana, 2020). In fact,
Ali¢ (2014) finds that decertifying organizations are more likely to experience insolvency in subsequent
years, thus suggesting that decertification is a harbinger of fundamental business issues. Accordingly, if
the costs of retaining a quality-standard certificate are particularly salient for an organization, then
rational-minded managers will be less likely to recertify when these costs begin to outweigh any
recertification benefits.

Second, recertification in a quality-management standard would certainly be supported by the presence
of internal benefits for the organization. Quality-management standards are intended to promote an
organizational culture dedicated to quality that yields internal benefits with respect to improved product
quality, cost control, and production efficiency (Hudson and Jones, 2003). Zimon and Dellana (2020)
further highlight how improvements in the organization of work, the division of responsibilities, and the
unification of documentation represent pertinent internal benefits to the continuance of a quality standard.
That said, many firms have reported substantial obstacles with respect to properly implementing these
standards (Gray et al., 2015; Candido et al., 2021; Zimon and Dellana, 2020), and as a result the internal
benefits of these standards are often not fully realized (Gallivan, 2001; David, 2020). In particular, the
scarcity of time and human resources to actively participate in developing, improving, and implementing
the quality standard represent frequently cited obstacles.

With the above as a backdrop, Kafel and Nowicki (2014) set out that the inappropriate adoption and
implementation of quality standards can contribute to decertification as the internal benefits of the standard
will simply not manifest when implemented poorly. In line with these priors, Kafel and Simon’s (2017)
analysis of managerial motivations found that the lack of internal benefits represented the second — where
the cost implications represented the first — most-important rationale behind the decision to withdraw from
quality standards. In addition to the above, some scholars (e.g., Ardiel, 2008; Kafel and Nowicki, 2014;
Ferreira and Candido, 2021) hold that a thorough and complete initial adoption of the quality standard may
yield a substantial complement of internal benefits; thus, future internal benefits are partially irrespective

of the recertification decision. If the internal benefits of quality standards are separated from
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recertification, then a milk-for-free decertification rationale manifests due to the presence of non-trivial
recertification costs. Accordingly, if the internal benefits of retaining a quality-standard certificate are
limited for an organization, then rational-minded managers will be less likely to recertify as the
recertification costs become more salient.

Third, recertification in a quality-management standard would also be supported by the presence of
external benefits for the organization. In fact, Anderson et al. (1999) point out that quality-management
standards represent a credible signal of process quality that distinguishes the adopter from uncertified
competitors. Scholars have followed this seminal insight by contending that quality standards reduce the
transaction costs and information asymmetries faced by customers (e.g., Blind, 2004; Terlaak and King,
2006; Clougherty and Grajek, 2008, 2014; Delmas and Montiel, 2009; Gopal and Gao, 2009; King and
Toffel, 2009; Singh et al., 2011) which in turn ultimately leads to increased sales and improved
performance (Hendricks and Singhal, 1997) for those organizations maintaining certification. The above
said, many firms have complained that the external benefits of certification fail to manifest (Kafel and
Nowicki, 2014; Simon and Kafel, 2018; David, 2020; Ferreira and Candido, 2021). Specifically, certified
organizations do not always perceive substantial reductions in transaction costs and information
asymmetries, as neither their stakeholder image nor their customer satisfaction improves by retaining a
quality-management standard.

Ardiel (2008) illustrates these issues well in her interview-based study of 38 British Columbian cherry
growers experiencing the introduction of the Globalgap standard in 2004. The Globalgap for good
agricultural practices is a business-to-business standard that involves third-party certification and surpasses
Codex’s food safety and quality standards; moreover, this retailer-driven standard is considered beneficial
with respect to penetrating the European market. Ardiel (2008) found that more than half of the 24 growers
who initially adopted Globalgap in 2004 had dropped the quality standard by 2008. She attributes this high
rate of decertification to the fact that the 14 cherry growers that did not initially certify were still able to
sell to European markets that supposedly required the standard; i.e., certified growers failed to reap

external advantages as compared to non-certified growers. Indeed, the failure by customers to require
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certification in a standard resides behind the lack of external benefits for recertification in many contexts
beyond cherry growing (e.g., Kafel and Nowicki, 2014; Ferreira and Candido, 2021). In addition to failed
external differentiation, Kafel and Simon (2017) point out that there also exist substitutes for quality-
management standards that do not require formal certification. Accordingly, if the external benefits of
retaining a quality-standard certificate are not extensively present for an organization, then rational-minded
managers will be less likely to recertify as the recertification costs become more salient.

Summarizing the above, the limited literature attempting to explain decertification from quality
management standards has focused on three primary rationales to explain certification abandonment: time
and financial costs, lack of internal benefits, and lack of external benefits. With these primary rationales in
mind, we turn now to considering the nature of innovative enterprises to generate priors with respect to the

proclivity of these organizations to withdraw from quality-management standards.

3. Theoretical Framework

We move forward here to generate predictions with respect to the decertification proclivities of
organizations characterized by different levels of innovativeness. Specifically, we first discern the
characteristics of innovative — as compared to non-innovative — organizations and then consider how
innovative organizations might generally fare with respect to the three primary rationales explaining
certification abandonment: time and financial costs, lack of internal benefits, and lack of external benefits.
Second, we consider the differences between radically-innovative and incrementally-innovative
organizations and set out three specific downsides — inhibited investment, reduced exploration, and static
lock-in — which particularly pertain to radically-innovative organizations and thus affect recertification

calculations by favoring decertification in quality standards.

3.1 Innovative Organizations versus Non-innovative Organizations
First, engaging in innovation activities requires both financial funds and human resources to develop

inventions and sustain the processes that ultimately generate realized product and process competencies
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(Lam, 2011). Indeed, it has been long recognized (e.g., Schumpeter, 1934, 1939; Amendola and Bruno,
1990) that sufficient capital and labor resources within an organization must be present for innovation to
come about. Accordingly, innovative organizations are seemingly characterized by adequate funds and
labor resources, thus indicating less focus on the potential cost savings from dropping quality-standard
certification. Beyond the evident contrast between innovative and non-innovative organizations in terms of
available resources — particularly financial — is the reality that these organization types approach the
concept of cost efficiency in a fundamentally different manner. Specifically, many observers (e.g., Klein,
1988; Favereau, 1989; Foray, 1991) claim that innovative organizations focus on technical efficiencies
(altering production functions in profitable directions) in lieu of common efficiencies (combining
production inputs in an optimal manner). This logic points to organizations being willing to underwrite
certain costs (e.g., quality standards) that support the goals of establishing learning capacities and
profitable directions. Accordingly, the tendency for innovative organizations to be characterized by ample
capital and labor resources, combined with a proclivity to incur any necessary costs in pursuit of
innovation, indicates that innovative organizations will be relatively less incentivized to withdraw from
quality-management standards, as they are less fixated on the recertification costs that often drive
decertification.

Second, the ability to internally integrate resources represents an additional organizational trait that is
necessary to engage in innovation activities (Foray, 1991). Lim (2011) points out that innovative
organizations require coordination across specialist functions, knowledge domains, and application
contexts. Foray (1991) specifies some of these necessary linkages when pointing out that research,
analytical design, testing, redesign, and marketing functions are all complementary to the innovation-
creation process. In a similar vein, Lazonick (2005, 2010) highlights how the internal control, allocation,
and coordination of resources are essential when an organization prioritizes innovation. The strategy
literature also views organizational and managerial processes that support integration, learning, and
reconfiguration as representing the core elements behind innovative firms (e.g., Teece et al., 1997; Teece,

2007). These realities point to innovative organizations attaching a particularly high value to investments
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that assist in the organization of work, the division of responsibilities, and the unification of
documentation; i.e., the internal benefits of quality standards highlighted by Zimon and Dellana (2020).
Moreover, if learning and knowledge integration represent the foundation of innovation as noted by many
scholars (e.g., Glynn, 1996; Lazonick, 2005, 2010; Lam, 2011), then the language-codification properties
associated with quality-management standards (e.g., Bénézech et al., 2001) will be quite helpful in aiding
internal communication and learning. As such, innovative organizations stand to lose more internal
benefits as compared to non-innovative organizations when decertifying.> Accordingly, the tendency for
innovative organizations to highly value processes that abet learning, internal coordination, and knowledge
sharing indicates that these organizations will be relatively less incentivized to withdraw from quality-
management standards as they are less likely to experience the deficient internal benefits that often drive
decertification.

Third, innovative organizations may also highly value the external benefits of recertification, as
supporting inter-firm — not just intra-firm — cooperation may be quite important when engaging in
innovative activities. The creation of supply-chain linkages at a global scale requires fidelity to cross-firm
connections and a conception of inter-firm organizational architectures that are appropriate for effective
interactions (Foray, 1991). As already noted, quality-management standards have been widely considered
to be effective in reducing the transaction costs and information asymmetries which endanger such
business-to-business interactions (e.g., Blind, 2004; Terlaak and King, 2006; King and Toffel, 2009).
Recall that the major sources of transaction costs are uncertainty, the frequency of interaction updates, and
the presence of asset specificity (Williamson, 1985); thus, innovative organizations naturally face business
contexts with high transactions costs (Teece, 1998; Wolter and Veloso, 2008). Accordingly, innovative
organizations may place a particularly high value on the external benefits that are entwined with quality-

management standards due to the inherently high transaction costs and information asymmetries that are

3 In unreported auxiliary testing, we provide some evidence that innovative organizations generally experience larger
internal benefits — as measured by changes in labor productivity — due to quality certification as compared to non-
innovative organizations. These tests are available upon request.
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involved with innovation. More generally, Adler (1999) points to how complex and innovative
organizations require formalized procedures to assure efficiency, quality conformance, and timeliness to
customers. Manders et al. (2016: 46) apply this logic when noting that “standards can create a quality
compliance culture in which any risks of disturbing existing customers are eliminated” via the signaling
effect of quality standards. As such, the buyers of products from innovative organizations are likely to
attach a sizeable value on standards that reduce transactions costs and information asymmetries; thus, these
buyers of innovative products are likely to require recertification in quality standards to secure future
business transactions.

In addition to innovative organizations valuing quality standards more so than non-innovative
organizations, it is worth revisiting formal signaling theory as set out by Spence (1973, 1974, 2002). For
innovative organizations to reap the external benefits of quality standards, a separating equilibrium must
exist as this represents the primary predictive mechanism in signaling theory. Simply put, buyers must be
able to separate high-quality from low-quality organizations based on the observable signal as otherwise
the explanatory insights from the theory may not realize (Bergh et al., 2014). As Spence (2002: 448) laid
out in his Nobel laureate lecture, “the standard case of signaling in which the signal has the capacity to
survive and retain its informational content occurs when there is an unobservable attribute that is valuable
to buyers ... and the costs of undertaking some activity that is observable are negatively correlated with
the valued attribute”. In essence, differences in signaling costs — where low-quality organizations face
higher certification costs as compared to high-quality organizations — provide the basis for a selection
process characterized by a separating equilibrium (Delmas and Montiel, 2009; Bergh et al., 2014).
Moreover, the conjecture here is that innovative organizations are better able to establish such separating
equilibriums as compared to non-innovative organizations. Accordingly, the tendency for innovative
organizations to highly value the external benefits of quality-management standards and their ability to
sustain a separating equilibrium indicates that innovative organizations will be relatively less incentivized
to withdraw from quality-management standards, as they are less likely to experience the deficient external

benefits that often drive decertification.
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Evident throughout the above discussion is that the common drivers of quality-standard decertification
— time and financial costs, lack of internal benefits, and lack of external benefits — are less germane for
innovative organizations as compared to non-innovative organizations. Organizations with a base level of
innovation are generally characterized by adequate labor and capital resources and will generally value the
internal and external benefits that quality-management standards can convey.* Accordingly, we expect
innovative organizations to robustly value the healthy properties of quality standards and to consequently
engage in cost-benefit analyses that favor recertification. In other words, we hypothesize that innovative
organizations exhibit a tendency to refrain from dropping certification when facing a recertification
decision, as compared to non-innovative organizations. Based on the above reasoning, we set out the
following a priori expectation:
H1. Innovative organizations are less likely than non-innovative organizations to withdraw from quality-

management standards.

3.2 Radically-Innovative versus Incrementally-Innovative Organizations

The received wisdom in the standards-innovation literature is that quality-management standards are
consistent and supportive of incremental innovation. In fact, quality-management standards have been
found to positively influence the process innovations (e.g., Terziovski and Guerrero, 2014), exploitative
innovations (e.g., Benner and Tushman, 2002), and new product launches (e.g., Prester and Bozac, 2012)
which reside behind incremental innovation. For instance, Foucart and Li (2021) illustrate how standards
foster the incremental innovation that allows firms to narrow the gap between themselves and the existing
technological frontier. In such a context, standards can aid the development, commercialization, and
diffusion of technologies within a particular life cycle. Accordingly, the additive learning along a given

technological trajectory that is characteristic of incrementally-innovative organizations suggests that such

4 Indeed, Candido and Ferreira (2021a) find the internal and external benefits of standardization are generally
entwined.
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organizations will fail to experience any additional negative effects with respect to their modest innovation
aims when undertaking quality-management recertification.

The standards-innovation literature has, however, long held the concern that quality-management
standards are incompatible with radical innovation. Swann (2010) notes that standards constrain the
activities inherent to radically-innovative organizations that are pushing through the existing technological
boundaries. Indeed, a number of scholars (e.g., Conti, 1999; Blind, 2002, 2004; Mendel, 2002) have
expressed the concern that standards may stifle radical innovation. Benner and Tushman (2003: 238)
succinctly make this point when stating that standards “are fundamentally inconsistent with all but
incremental innovation”. Accordingly, the exponential learning driving new technological trajectories that
is characteristic of radically-innovative organizations suggests that such organizations will experience
additional negative effects with respect to their ambitious innovation aims when undertaking quality-
management recertification. We focus here on three specific downsides — inhibited investment, reduced
exploration, and static lock-in — which might particularly pertain to radically-innovative organizations that
retain quality certification. Moreover, these downsides may overshadow the cost-benefit calculation for
recertification — akin to Candido et al.’s (2021) assessment — and thereby favor decertification in quality
standards by radically-innovative organizations.

First, the concern that quality standards inhibit direct investments in the technologies which underpin
radical innovation has long been manifest in the literature focusing on the nexus between standards and
innovation (e.g., Tassey, 2000). Within this discourse, Naveh and Erez (2004) conjecture that the attention
to detail which is habitual of quality standards promotes conformity to precision, procedures, and rules
which in turn negatively affects investment decisions. In addition, the process approach elements to quality
standards have also been considered to discourage investments in radical innovations (Benner and
Tushman, 2002; Terziovski and Guerrero, 2014). In essence, certification in a quality standard influences
the intra-organizational selection of investment types by shrinking radical investments. Indeed, Foucart
and Li (2021) formalize the intuition that the use of a standard lowers the marginal benefit of technological

investment. As a result, the organizations which are most able to invest in radical innovation are less
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willing to incur the certification costs involved with standards. The use of quality-management standards
may then decrease the gains from investing in radical innovations and thereby inhibit such investments.

Second, the concern that quality standards drive out the exploratory learning which leads to radical
innovation has been expressed by a number of scholars (e.g., Conti, 1999; Benner and Tushman, 2002,
2003; Naveh and Erez, 2004). For instance, Benner and Tushman (2002) argue that quality standards
decrease variance in organizational routines, and that this homogeneity in routines reduces the explorative
activities which generate radical innovation. Pekovic and Galia (2009) point to quality standards involving
lowered flexibility, reduced openness to change, and less ambiguity in task design; hence, the rigidities
which are synonymous with standardization potentially reduce the exploration which is essential for
radical innovation. Similarly, Mangiarotti and Riillo (2010) highlight the fact that standards increase the
bureaucratization of business processes, thus forming an obstacle to exploring for new and more radical
technological opportunities. Naveh and Erez (2004: 1577) encapsulate these arguments well when stating
that exploration and radical innovation require “a culture that encourages responsiveness to new
opportunities, breaking existing paradigms, autonomy, risk taking, and tolerance for mistakes”. Indeed, if
activities associated with uncertainty, improvisation, and brainstorming are inconsistent with quality-
management standards, then the exploration which leads to radical innovation may be substantially
reduced as a result of continued quality certification.

Third, certification in quality standards has been associated with a lock-in danger where organizations
settle for the technological status quo and fail to leap to a new technological trajectory (e.g., Blind, 2002,
2004). For instance, Terziovski and Guerrero (2014) point to stalling effects on innovation adoption and
time to market due to quality-management standards. In a similar vein, Benner and Tushman (2002)
observe that the reduced experimentation characteristic of standardization exacerbates inertia and impedes
organizational adaptation and responsiveness to shifts in the environmental context. Indeed, Conti (1999)
and Benner and Tushman (2003) both hold that quality management is compatible with stable industry
environments, but fundamentally inconsistent with contexts that are characterized as dynamic. Moreover,

radical innovation that leaps to the next frontier becomes impossible when an organization is resistant to
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change and accepting of a competency trap. Foucart and Li’s (2021) analysis also highlights how
standardization can excessively prolong existing technological lifecycles and delay the transition to the
next technological platform. Recertification in quality-management standards may then lead to static lock-
in effects where radical innovation that pushes past the technological frontier fails to manifest.

Evident throughout the above discussion is that certification in quality-management standards involves
three specific downsides — inhibited investment, reduced exploration, and static lock-in — which might
particularly pertain to radically-innovative organizations. That is, radically-innovative organizations are
likely to place a high value on the reaping of gains from technological investments, the ability to engage in
exploratory-learning activities, and the opportunity to innovate beyond the current production possibility
frontier. As such, organizations aiming for radical innovation will experience additional negative effects
that interfere with their ambitious innovation aims if they retain quality certification. These negative
effects may overshadow recertification cost-benefit calculation as the relevant decision-making paradigm
for radically-innovative organizations, thereby favoring decertification in quality-management standards.
In other words, we hypothesize that radically-innovative organizations contrast with incrementally-
innovative organizations by exhibiting a tendency to drop certification when facing a recertification
decision. Based on the above reasoning, we set out the following a priori expectation:

H2. Radically-innovative organizations are more likely than incrementally-innovative organizations to

withdraw from quality-management standards.

4. Data and Methods
4.1 Data Coverage

Our data derive from the World Bank’s Enterprise Surveys for business operations which provide
detailed facility-level information on a representative sample of commercial enterprises in participating
countries. The World Bank surveys include the necessary data to create variable constructs that identify the
predictions from our theoretical priors: i) whether an organization is certified in a quality-management

standard; and ii) whether an organization has implemented a breadth of innovation activities (i.e., licensed
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a foreign technology, engaged in R&D spending, developed a new product or service, and received a
patent). The World Bank surveys also provide detailed data on the economic activities of these
organizations allowing for the creation of control constructs. Details of the sampling procedures can be
found in the survey implementation notes published by the World Bank.® To the best of our knowledge,
the World Bank surveys represent the best facility-level data source to comprehensively study our
questions of interest. That said, the usual disclaimers apply with respect to response biases potentially
introducing measurement error when creating variable constructs. While the World Bank represents a
reputable institution with the expertise, experience, and resources to undertake appropriate survey
methods, the biases of respondents — particularly prestige bias — should be acknowledged.

While the World Bank engaged in a myriad of country surveys throughout the cross-national context
from 2003 through 2017, we restrict our initial sample to the 50 countries that experienced two or more
surveys at different points in time over this period. We do this to introduce panel elements to the data by
capturing the certification status of focal facilities across time. Table 1 lists the 50 countries and the
country-specific survey years; and organizes the survey years into the four-specific time periods we
construct for analysis. The creation of the four time periods (period 1: 2003; period 2: 2006; period 3:
2007-2011; period 4: 2012-2017) was necessary as the World Bank did not consistently survey all 50
countries at regular intervals. For instance, the Dominican Republic was surveyed in 2010 and 2016, while
Bulgaria was surveyed in 2009 and 2013. Importantly, the time gaps between two consecutive survey
years almost always involve at least three years and typically involve five years. These time gaps
correspond reasonably well to the frequency — three-year cycles — with which quality-management
certification decisions are made by organizations. As already alluded to, this is quite important as we must
observe a facility over at least two consecutive time periods to condition current certification on past
certification and make meaningful inferences regarding recertification decisions—the focus of our study.

To provide further perspective on the data, our initial compilation efforts yielded a dataset composed of

5 Please see http://www.enterprisesurveys.org/methodology for those details.
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9,585 facilities and 19,954 facility-period observations. The estimation sample, however, drops to a high
of 1,755 observations as we seek to employ the data’s panel properties to make stronger causal inferences

(Wooldridge, 2002).

4.2 Variable Constructs

Since we aim to make statistical inferences with respect to decertifying quality-management standards,
the recertification decisions of focal facilities regarding quality standards represents our dependent variable
of interest. We build this dependent construct based upon the responses to the World Bank survey question
of “Does this establishment have an internationally recognized quality certification?”. By looking at the
responses to this question in a sub-sample of facilities that previously answered in an affirmative manner —
i.e., facilities that were quality-management certified in the previous period — we can empirically capture
recertification decisions. This conditioning on previous-period certification is largely responsible for the
drop in observation numbers from the initial dataset to the estimation sample. While the survey allows for
different responses concerning the organization’s certification status (see table 2 for the breakdown in
answers), we follow Hudson and Orviska’s (2013) precedent — as they also employ World Bank survey
data — by considering ‘yes’ and ‘Still in process’ as responses which affirmatively indicate a facility’s
certification in a quality-management system, while ‘No’ is the unique response indicating a lack of
certification. While Candido et al. (2021: 632) observe that “decertification may result from the loss of
interest in certification or from the inability of the firm to comply with the standards”, we are unfortunately
unable to differentiate voluntary abandonment from failed recertification audits with this data.

The ISO 9000 series of quality standards will certainly be well represented in our survey results, as
this series represents the most popular quality certification accepted globally.® Many survey respondents,

however, will view other approaches to quality-management control (e.g., ISO 13485, IATF 16949, and

¢ For a sub-sample of our estimation sample, we have information on the quality standard held by the organization.
There, we find that ISO 9000 is indeed the most popular quality-management standard, as it is listed as the relevant
standard in some 82% of the cases when the organization claims to having an internationally-recognized quality
certification.
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QS 9000) as fitting the surveyed criteria. Thus, while we see the potential for the standards referred to in
the World Bank survey as being ISO 9000 standards to a considerable extent, it is best to conservatively
refer to these standards in line with the survey question; i.e., it is simply the respondents determination as
to whether the facility has “an internationally recognized quality certification”. Table 2 shows 4,113 (3,773
“Yes’, and 340 “Still in the process’) instances of certification amongst the 19,954 facility-period
observations in our initial sample according to this definition. Furthermore, inspecting certification trends
across time reveals that decertification outpaces new certifications leading to a decline in the adoption rate
in the last period of our sample. Accordingly, the worldwide trend toward increased decertification from
quality-management standards is reflected in our data.

We require categorical information on the innovative nature of our sampled facilities — innovative
versus non-innovative organizations — to directly test our first theoretical prior. Recall that innovative
organizations are ones that have recently implemented an innovation via development or adoption (OECD,
2005). We follow Balsmeier et al. (2014) by considering internal R&D activities and patents as indicators
of internally developed and implemented innovations; and we use technology licenses and the introduction
of a new product/service to capture the implementation of adopted innovations. Specifically, our variable
construct is based on four indicators of the focal facility employing an innovative technology in a given
period: (i) employing a licensed technology from a foreign-owned firm, (ii) owning a technology that has
been patented, (iii) undertaking R&D activities (other than just market research), and (iv) introducing a
new product or service to the market over the past three years. We set this construct equal to one if any of
the four innovative technology indicators equals one; however, if all four indicators equal zero or return
missing values, then we set this construct equal to zero (hereafter referred to as Innovative-Organization).
Defined in this manner, 948 of the 1,755 observations in our estimation sample involve innovative
organizations.’ In line with the first hypothesis, we expect a negative relationship between innovative

organization and the probability of de-adoption.

7 By treating missing observations in the four innovation indicators as zeros, we falsely treat some innovative
organizations as non-innovative. This increases the number of usable observations for statistical inferences, but
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We require continuous information on the innovative nature of our sampled facilities to distinguish
between incrementally-innovative and radically-innovative organizations and test our second theoretical
prior. To do so, we construct an index based on the same four indicators from above reflecting the focal
facility’s innovation status. We set this construct equal to the number of innovation indicators that equal
one; however, if all four indicators equal zero or return missing values, then we set this construct equal to
zero (hereafter referred to as Organizational-Innovativeness). Defined in this manner, there are 422, 369,
140, and 17 observations in our estimation sample that respectively take the values one, two, three, and
four in our innovation index. We employ the linear and quadratic terms for organizational innovativeness
as regressors in the estimation equation to test our second hypothesis. For incrementally-innovative
organizations, the organizational-innovativeness measure will involve a relatively-smaller value such that
the overall effect of innovation breadth on decertification will principally manifest through the linear term.
As such, the estimated coefficient for the linear term also represents an additional indirect test of our first
hypothesis. Yet for radically-innovative organizations, the organizational-innovativeness measure will
involve a relatively-larger value such that the overall effect of organizational innovativeness on
decertification will principally manifest through the quadratic term. Thus in line with the second
hypothesis, we expect the quadratic-term for organizational innovativeness to positively impact the
probability of decertification.

This means of empirical testing is silent with respect to the actual levels of organizational
innovativeness which equate to incrementally-innovative and radically-innovative organizations. Instead,
our sample of organizations must provide sufficient variation in the breadth of innovation activities such
that higher scores on the innovation measure represent the presence of an organization that is more-

radically innovative. Foucart and Li (2021: 2) support such a variable operationalization when they

introduces an attenuation bias in our empirical model. Accordingly, we underestimate the true effect of being an
innovative organization. The advantages to this approach involve (i) conservative hypothesis testing, and (ii) the
ability to fully employ the information in control variables — observations which would otherwise be dropped — and
thereby increase estimation efficiency. This is particularly the case with respect to the questions regarding patents and
new product/services were not included in all the national surveys.
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observe that “a firm investing substantially ... [and widely] ... is ex ante, more likely to deliver radical
innovation”. Indeed, our World Bank data involves surveys of organizations that are largely present in
emerging and transition nations; hence, it is fair to assume that radically-innovative organizations may not
present at substantial frequencies in our sample. In addition then to Delmas’s (2002) observation that the
institutions in emerging markets might negatively affect the diffusion of international standards, these
institutions might also negatively affect the diffusion of radical innovation. An important caveat to our
empirical analysis is then that narrow populations that overwhelmingly consist of radically-innovative
organizations (e.g., the bio-tech firms along Route 128) might be characterized by average tendencies that
reflect decertification behavior. Yet the relevance of this point would only pertain to small samples, as
Foucart and Li (2021) support the fact that incremental innovation tends to dwarf radical innovation even
in developed-nation populations.

Nevertheless, if our measure of organizational innovativeness manifests a negative coefficient estimate
for the linear-term and a positive coefficient estimate for the quadratic-term, then the potential exists for
organizations with low values of innovativeness to be characterized by a net-negative effect on
decertification probabilities and for organizations with higher values of innovativeness to be characterized
by a net-positive effect on decertification probabilities. If our hypotheses are empirically supported, then
an empirical means that allows detecting the manifestation of incrementally- and radically-innovative
organizations in our data would be to calculate the net impact of organizational innovativeness on the
probability of decertification at each level of the index. Under such an approach, the values of the
organizational-innovativeness index for which the net-effect of the linear and quadratic terms is negative
(positive) will be consistent with what is an incrementally-innovative (radically-innovative) organization.

While the above represent our explanatory variables of principal interest, it behooves us to factor
control constructs that conform to the preexisting literature concerning what drives organizational
certification — and decertification — in quality-management standards to yield stronger causal inferences.
First, older organizations have been found to be less (e.g., Delmas and Montiel, 2009) and more (e.g.,

Hudson and Orviska, 2013; Ullah, et al. 2014) likely to be certified in standards; thus, we control for the

24



focal facility’s age via the number of years since its establishment (hereafter referred to as Organizational-
Age). Second, larger organizations more readily taking up quality-management systems is arguably the
most dominant empirical finding in the adoption literature (Terlaak and King, 2007; Levine and Toffel,
2010; Castka and Corbett, 2015); thus, we control for the focal facility’s size via its number of permanent
employees and total sales (hereafter respectively referred to as Permanent-Employment and Total-Sales).
By extension, we expect that the relationship between organizational size and decertification probability to
be negative. Third, a focal organization may benefit from being part of a larger firm, as the quality
standard could provide a price premium across multiple products. There may also be efficiencies involved
with retaining standards across a set of facilities within a larger firm; thus, we control for whether the focal
facility is part of a multi-facility organization (hereafter referred to as Multi-Facility-Organization). We
expect that multi-facility efficiencies make it less likely for the focal facility to decertify, hence the impact
of Multi-Facility-Organization on the probability of decertification is expected to be negative. Fourth,
exporters are generally the first to seek certification due to the extensive benefits of quality-management
standards in foreign markets (Anderson et al. 1999, Christmann and Taylor, 2001; Corbett, 2006). As
argued in the preexisting literature, international buyers face greater transactions costs and information
asymmetries, and quality-management certification can alleviate these barriers and be conducive to trading
relationships (e.g., Blind, 2001; Hudson and Jones, 2003; Terlaak and King, 2007; Clougherty and Grajek,
2008, 2014). Thus, we control for whether the organization is an exporter (hereafter referred to as
Exporter) and expect this construct to negatively impact decertification probability.

In addition to the above, we were able to employ the World Bank survey data to yield an additional
control construct that might affect organizational decertification from quality-management standards. A
number of studies (e.g., Desai, 2018) point to the pool of certified firms affecting focal firm certification
behavior. To this end, we measure the adoption rate of the appropriate competitor reference group for our
focal facilities. Specifically, we use the most common conceptualization in the literature (e.g., Delmas and
Toffel, 2004; King et al., 2005; Terlaak and King, 2007) as to what is the appropriate reference group: the

proportion of domestic organizations in the same industry that have adopted a quality-management
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standard.® This rate for domestic-industry adoption (hereafter referred to as Domestic-Industry-Adoption)
essentially captures how far along is a focal organization’s domestic industry in the adoption of quality-
management standards. The adoption literature generally finds a positive coefficient estimate for this
variable construct — what can be referred to as an imitation parameter — in support of mimetic and/or
contagion processes driving the initial certification decisions of organizations. We instead consider
decertification, thus the expectation is for a prevailing negative relationship. That said, we acknowledge
that this imitation parameter may not involve substantial weight in the decertification context, as
recertifying organizations will have had direct experience with the quality standard and be less susceptible
to peer effects.

Finally, certification in standards has been considered to be sensitive to the general level of regulatory
governance and corruption in a society (e.g., Montiel et al., 2012; Berliner and Prakash, 2013), thus, we
gathered a country-level corruption measure from Transparency International to control for such effects
(hereafter referred to as Country-Corruption). For all the variables above, table 3 provides short definitions
and descriptive statistics, while table 4 reports pairwise correlation coefficients for all variable constructs

based on the estimation sample.

4.3 Estimation Strategy
We wish to identify the causal link between our explanatory variables of interest, Innovative-
Organization and Organizational-Innovativeness, and the probability that a particular facility will decertify
a quality-management standard. Empirically, we cast the probability of decertification in the form of a
probit model:
Prob(C(t) = 0| C(t —1) = 1,X(t — 1)) = ®(0' X(t — 1)). (1)

Here, an organization can decide to adopt a quality-management standard (C=1) or to not adopt the quality

8 We use 3-digit ISIC code to define the industry. All organizations in our panel data fall into one of 103 different 3-
digit ISIC sectors. Examples include “manufacture of dairy products” (152), “manufacture of beverages” (155),
“publishing” (221), “manufacture of railway and tramway locomotives and rolling stock” (352), “sales of motor
vehicles” (501), and “telecommunications” (642).
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standard (C=0). Furthermore, ¢ stands for the time period, vector X contains all of the variables affecting
the incentive to decertify the standard, and 0 represents a vector of parameters to be estimated. To
establish a causal link, the variables of principal interest — conditional on the other covariates in X — must
be independent of the focal organization’s recertification decision. If conditional independence is violated,
then the variables will be endogenous and the probit model will yield inconsistent coefficient estimates.
Endogeneity may arise via two principal means: reverse causality and omitted-variable bias. We surmise
that reverse causality is of less concern in our empirical context due to our variables of interest being
determined prior to the dependent variable: the focal organization’s recertification decision. Recognizing
the time lag between the decision not to extend certification in the standard and the actual expiration of
certification, we lag the values of all covariates in the model by one period. This effectively renders the
innovativeness variables predetermined since the constructs derive from an earlier survey of the same
organization—at least three years prior to the recertification decision. It is thus unlikely that a future
decision regarding quality-management recertification affects past decisions regarding the degree of
organizational innovativeness.

Omitted-variable bias, however, poses a more serious challenge to our empirical approach. Despite
controlling for relevant characteristics of a focal facility by including variables in the covariate vector X,
additional characteristics remain unobservable. These unobserved characteristics could affect the focal
facility’s recertification decision and organizational innovativeness. For instance, if a given country
happened to have domestic institutions that encourage quality-management standards (and discourage
decertification) but also encourage the presence of innovative organizations, then a spurious negative
relationship between decertification and innovativeness may manifest. It is well known, for instance, that
certain countries provide extensive institutional support that make it relatively easier for organizations to
obtain and maintain quality-management standards (e.g., Corbett 2006) and to engage in innovation (e.g.,
Autio et al., 2014). Furthermore, the export destinations for certain industries may also represent omitted
constructs that lead to spurious causal inferences, as the firms within national industries often compete to
secure export markets in third countries (Guler et al., 2002; Delmas and Montes-Sancho, 2011). For
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instance, the presence of the EU as a principal export market for competing firms might generate a
common-coercive push for all organizations in the national industry to adopt and maintain quality-
management standards to be eligible to export to the EU (Anderson et al., 1999; Guler et al., 2002).
Finally, the quality-management decertification phenomenon has been shown to exhibit a clear time trend
— see for example table 2 — and our variables of interest may also exhibit a time trend. For instance, the
global financial crisis may well precipitate increased decertification. Such country-level and industry-level
omitted constructs, as well as a time trend, pose a threat to causal inferences (Wooldridge, 2002). To
control for these potential sources of endogeneity, we introduce a series of fixed effects into our probit-
regression model. In particular, we successively control for year-specific, country-specific, and industry-
specific fixed effects in our probit estimations.” We should underscore that the year-specific effects are
calendar year based and thus more exacting than the four time periods employed for dataset compilation.
We should highlight here the exact nature of the variation employed in our estimations. Recall that our
sample for empirical estimations is reduced by our conditioning the facility recertification decision on past
certification; i.e., we strictly employ facility observations for analysis when the particular facility was
certified in the previous period. Accordingly, we must observe an organization over at least two
consecutive periods and the organization must be certified in the first period for it to manifest in our
estimation sample. In this sense, our empirical analysis is longitudinal in nature and involves chronological
antecedence as the recertification decision manifests in the t period while the explanatory constructs are all
measured in the t-1 period. Indeed, our estimation sample involves 1,637 organizations where we have
observations for two consecutive periods, and where each one of these organizations provides us with one
observation. Our estimation sample also involves 59 organizations where we have observations for three
consecutive periods, and where each one of these organizations provides us with two observations (leading
to 118 observations). This means that 1,637 observations (93.28% of the estimation sample) provide only

cross-sectional variation, while 118 observations (6.72% of the estimation sample) provide both cross-

9 Consistent with our definition of the Domestic-Industry-Adoption variable, we employ the 3-digit ISIC
classification for the industry-specific fixed effects.
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sectional and time-series variation in the estimations. Accordingly, the sample for our probit estimations (a
max of 1,755 observations) effectively provides (mostly) cross-sectional variation to be analyzed, but
where the longitudinal properties of our panel data allow for chronological antecedence—see Céandido and

Ferreira (2021b) for a discussion of similar issues.

5. Empirical Results

We estimate the probit model — as reflected by equation (1) — via the standard maximum likelihood
approach. To directly test our first hypothesis, we employ the dichotomous innovative-organization
construct in three different regression estimations reported in Table 5. To test our second hypothesis, we
employ the continuous organizational-innovativeness construct (both the linear and the quadratic terms) in
three different regression estimations reported in Table 6. The three regressions reflect the fact that we
undertook three different estimations of the probit model, as we sequentially add year-specific, country-
specific, and industry-specific fixed effects in both Table 5 and 6. When considering the six estimations in
Tables 5 and 6 as a whole, the regression model appears to be well specified. The tables report the log-
likelihood functions for the three probit estimations and these diagnostics indicate that the models better fit
the data when additional fixed effects are added. McFadden’s Pseudo r-square statistics also indicate
substantial increases when moving from estimations (1) to estimations (3); i.e., when the estimations
become more-fully specified. We also report a Log-likelihood ratio chi-square test that rejects the null
hypothesis that all the coefficient estimates are equal to zero.

Since the three probit estimations in both Tables 5 and 6 are quite similar in structure and substance —
outside of alternations in the employment of fixed effects and the replacement of the dichotomous measure
with a continuous measure of organizational innovativeness — we discuss the results for the control
variables as a whole before analyzing our variables of principal interest: i.e., Innovative-Organization in
Table 5, and Organizational-Innovativeness in Table 6. First, our measure of an organization’s age
(Organizational-Age) yields a negative coefficient in all three specifications in both tables that is

significant at the 5% level in estimation (1), the 10% level in estimation (2), and insignificant in estimation
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(3) when the additional fixed-effects are added.'® Thus, we provide some evidence that the older
organizations are less likely to decertify, but the effect is not statistically significant in our most stringent
estimation (3).'" Second, our measures of an organization’s size (Permanent-Employment and Total-Sales)
both yield negative and mostly significant coefficient estimates. Permanent-Employment is significant at
the 1% level in all three probit estimations in both tables. Total-Sales indicates insignificance in estimation
(1), but significance at the 10% level in estimation (2) and at the 5% level in estimation (3) in both
tables.'? The empirical results from the two size constructs thus align with our expectations based on the
findings in the quality-standard adoption literature. Third, our measure of whether an organization is part
of a larger firm with multiple facilities (Multi-Facility-Organization) yields a negative, but insignificant,
coefficient estimate in all three estimations in both tables. While statistically insignificant, facilities
embedded within larger firms appear to be somewhat less likely to decertify quality-management
standards. Fourth, our measure of whether an organization exports (Exporter) is negative and significant at
the 1% level in all three specifications in both tables—a result in line with expectations that exporters
exhibit lower probabilities of decertification.

Moving beyond our control constructs at the organizational level, we now consider our industry and
country level controls. First, the impact of the domestic industry peer group (Domestic-Industry-Adoption)
has triggered substantial interest in the quality-standard adoption literature. The coefficient estimate for
this construct is both negative and significant at the 5% level in estimations (1) and (2) in both tables, thus
suggesting that focal facilities are less likely to decertify the more their domestic-industry peer group has
adopted quality-management standards. This result is akin to the prevailing finding in the adoption

literature where the evidence customarily supports the existence of contagion- and mimicry-type

10 While organizational-age is simply a control in this analysis, this construct could correlate with the amount of time
since the initial adoption of the quality certificate by the organization. In auxiliary estimations, we controlled for a
crude measure of time-since-adoption which yielded virtually identical results to those reported in the manuscript.
These estimations are available upon request.

! As a robustness check, we added a quadratic-term to the linear-term for organizational age and re-estimated the
model. The coefficient estimates for the quadratic-term were insignificant and the results were otherwise
substantively similar. These results are available from the authors upon request.

12 As a robustness check, we re-estimated the model using total employment instead of permanent employment and
do not find statistically different results (available from the authors upon request).
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processes. Interestingly, the coefficient estimate for this variable drops by half and becomes insignificant
in estimation (3) in both tables—i.e., when industry-specific fixed effects are added. This statistical
insignificance casts doubt on the relevance of peer effects on the decertification decisions of organizations.
Moreover, the tendency for this construct to manifest declining significance as the appropriate fixed effects
are added suggests that the fixed effects are salient and control for a significant portion of the
heterogeneity in our econometric model.

Finally, our measure of the perceived corruption in the focal organization’s country (Country-
Corruption) yields a negative coefficient estimate in all three specifications in both tables—a coefficient
estimate that is only significant in estimation (1) when country-specific fixed effects are not specified. It
stands to reason that the statistical significance of this country-level control vanishes in estimations (2) and
(3) once the appropriate country-level fixed effects are invoked. Nevertheless, this result tentatively
indicates that organizations located in less corrupt countries (i.e., countries with higher scores from
Transparency International) are less likely to decertify.

Turning to our variable of principal interest — Innovative-Organization — in Table 5, we see that the
relevant coefficient estimates are negative and indicate statistical significance at the 1% level in all three
estimations. These empirical results provide statistical evidence in support of our first hypothesis, as
innovative organizations exhibit a lower likelihood of withdrawing from quality-management standards as
compared to non-innovative organizations. In terms of the magnitude of this effect, the average partial
effects calculated via the delta method based on the coefficients in estimations (1) through (3) range from
-0.07 (for the estimated coefficient equal to -0.20) to -0.12 (for the estimated coefficient equal to -0.34). In
other words, innovative organizations are 7% to 12% less likely to de-adopt a quality-management
standard as compared to non-innovative organizations. It should also be noted that these estimated
magnitudes are not trivial given that the decertification probability in a subsequent period is equal to

44.4% across all the facilities in the estimation sample.'* Accordingly, innovative organizations appear to

13 To calculate this 44.4% benchmark, we took the number of observations in the estimation sample where the
organization was non-certified in period t (so 780 observations) and then divided this by the total number of
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be generally less likely to withdraw from quality management standards as compared to non-innovative
organizations.

Turning to our variables of principal interest — the linear and quadratic terms for Organizational-
Innovativeness — in Table 6, we see that the relevant coefficient estimates indicate high statistical
significance in all three estimations. The coefficient estimates for the linear term are negative and
statistically significant at the 1% level in estimations (1) through (3). These results provide additional
indirect empirical support for our first hypothesis, as organizations characterized by lower levels of
positive innovation activities exhibit a lower likelihood of withdrawing from quality-management
standards. Furthermore, the coefficient estimates for the quadratic term are positive and statistically
significant in estimations (1) through (3) at the respective 5%, 1%, and 1% levels. These results provide
empirical support for our second hypothesis, as radically-inclined organizations characterized by more
extensive innovation breadth exhibit a relatively higher likelihood of withdrawing from quality-
management standards.

An additional means to interpreting the empirical results in Table 6 involves calculating the net effect
on decertification probabilities for each level of organizational innovativeness: where the index ranges
from 0 to 4. To provide a magnitude for this net effect, we can calculate the average partial effects for the
linear and quadratic terms of organizational innovativeness via the delta method based on the coefficients
in estimation (3)—the most-conservative estimation with the fullest set of fixed effects. Figure 1 presents
the average partial effects for the four relevant levels of organizational innovativeness. There, we see that
organizations characterized by an innovativeness index equal to one are less likely than non-innovative
organizations to decertify in quality-management standards by an order of 8.5 percentage points on

average, while organizations characterized by an innovativeness index equal to two are less likely than

observations in the estimation sample (those 1755 observations). This approach takes advantage of the fact that the
estimation-sample observations all involve the facility being certified in period t-1; thus, being non-certified in period
t means that a decertification has taken place. This provides a reasonable decertification-probability benchmark. We
should note, however, that the ultimate magnitude of the innovative effects for an individual organization will involve
more than just the probabilities but also the costs involved with an initial certification that leads to a decertification.
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non-innovative organizations to decertify in a quality-management standards by 9.8 percentage points on
average. Furthermore, organizations characterized by an innovativeness index equal to three are only less
likely than non-innovative organizations to decertify in quality-management standards by 3.8 percentage
points on average. And finally, organizations characterized by an innovativeness index equal to four are
more likely than non-innovative organizations to decertify in quality-management standards by an order of
9.4 percentage points on average. It appears then that the organizations in our sample with innovativeness
levels from one to three are broadly consistent with organizations that are largely engaged in incremental
innovation, while the organizations in our sample with innovativeness levels of four are consistent with
organizations that are largely engaged in radical innovation. Moreover, it appears that higher levels of
innovativeness — in particular, levels beyond an index score of 2 — are associated with relatively higher

decertification tendencies.

6. Discussion and Conclusions

While a healthy amount of scholarship exists regarding the factors influencing organizational adoption
of quality-management standards, Castka and Corbett (2015), Candido and Ferreira (2021b) and others
have pointed out the share scarcity of scholarship focusing on the decision to voluntarily withdraw and
decertify from quality standards. This relative neglect with respect to the drivers of decertification is
somewhat out of step with a contemporary reality where organizations have been increasingly abandoning
quality standards over the last decade (Castka and Corbett, 2015; Candido et al., 2016, 2021; Kafel and
Simon, 2017; Mastrogiacomo et al., 2021). By neglecting the potential for withdrawal from quality-
management standards, the certification literature has made incorrect inferences regarding the universal
presence of continued adoption behavior. That is, the quality-certification literature has essentially
assumed that adoption pressures unequivocally build for a focal organization when in fact these pressures
can be alleviated to such a degree that organizations will begin to withdraw from quality standards.

The sparse literature considering the determinants of quality-standard decertification (e.g., Lo and

Chang, 2007; Alcala et al., 2013; Simon and Kafel, 2018; Candido et al., 2016, 2021; Zimon and Dellana,
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2020) has been heavily influenced by a cost-benefit approach: where time and financial costs, lack of
internal benefits, and lack of external benefits represent the primary rationales explaining decertification.
Yet that literature on decertification drivers has neglected the relevance of organizational characteristics—
a neglect that is shared by the literature on quality-standard adoption according to Castka and Corbett
(2015). Moreover, the degree to which an organization is characterized by innovativeness represents a
particularly salient organizational characteristic to factor in light of the fact that the standards-innovation
relationship has been considered to be particularly complex (Manders et al., 2016). Indeed, Foucart and Li
(2021: 1) highlight the intricacies of the standards-innovation relationship when referring to the
“multifaceted role on standards in incremental versus radical product innovation”.

Motivated then by the needs to (i) better understand the complex relationship between standards and
innovation and to (ii) deeply investigate the drivers of quality-standard decertification in a structured
manner, we set out to analyze the impact of organizational innovativeness on decertification tendencies. As
such, we respond to the call for scholarship by Manders et al. (2016) to more-fully factor the relationship
between standards and innovation by focusing on the decertification tendencies of innovative
organizations. Our implicit contention is that the innovative nature of the organizations undertaking
recertification decisions matters when considering the determinants of quality-standard decertification.
Specifically, we conjecture that (i) innovative organizations are generally less likely than non-innovative
organizations to withdraw from quality-management standards; (ii) radically-innovative organizations are
more likely than incrementally-innovative organizations to withdraw from quality-management standards.
Thus, we take the next step in this small — but growing — literature on decertification drivers by
considering how the relevant costs, benefits, and downsides involved with the recertification decision
interact with the innovativeness of the organization.

To empirically test our priors, we compiled data from the World Bank Enterprise Surveys of facilities
in 50 countries and 103 industrial sectors across the 2003 to 2017 period. We make full use of the data’s
panel properties and build a dataset for empirical analysis composed of up to 1,755 facility-level

observations of recertification decisions: where facilities certified in one period either decertify or recertify
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in the subsequent period. Furthermore, we build an index measure of organizational innovativeness that
reflects the degree to which our sampled organizations manifest breadth in innovative activities. Our
empirical testing employs a probit estimation technique that accounts for common controls and the
appropriate fixed effects. Specifically, we sequentially introduce a series of fixed effects (year-specific,
country-specific, and industry-specific) into our probit estimations to capture common causes of
certification when analyzing the impact of an organization’s innovativeness on a focal facility’s probability
of abandoning a quality standard. The empirical estimations consistently support our theoretical priors:
innovative organizations are generally prone to retaining quality-management standards; however,
radically-innovative organizations are prone to discontinuing quality-management standards when facing
recertification decisions. This employment of panel-data econometric techniques on a large-scale database
composed of organization-level observations throughout the global economy allows generating relatively-
robust causal inferences.

While the distinction between incrementally-innovative and radically-innovative organizations is
central to our contribution, our analysis yields auxiliary findings regarding additional organizational
characteristics that affect decertification tendencies: i.e., organizational age, organizational size, and
exporter status. Our finding exporters to be far less likely to decertify as compared to domestic-orientated
organizations merits some attention. This result suggests that exporters are not only first to seek quality
certification due to the extensive benefits in foreign markets (e.g., Anderson et al. 1999, Christmann and
Taylor, 2001; Corbett, 2006), but are also last — or better said, more reluctant — to drop quality
certification. This finding is in line with international buyers facing greater transaction costs and
information asymmetries; accordingly, quality standards — which can alleviate these barriers and are
conducive to trading relationships (e.g., Blind, 2001; Hudson and Jones, 2003; Terlaak and King, 2007;
Clougherty and Grajek, 2008, 2014) — may be retained by exporter organizations to secure international
markets.

Most importantly, our analysis involves implications with respect to the greater literature on standards

and innovation—see Castka and Corbett (2015) and Manders et al. (2016) for reviews. That literature on
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the standards-innovation relationship is overwhelmingly characterized by one-way analysis: where the
impact of standardization on innovation represents the relationship of interest (e.g., Benner and Tushman,
2002; Prester and Bozac, 2012; Terziovski and Guerrero, 2014; Foucart and Li, 2021). The review by
Manders et al. (2016) underscores this point, as they find that almost all studies in this literature focus on
the impact of quality standards on innovation. Indeed, Llach et al.’s (2012) finding that structural
innovation positively impacts ISO 14000 certification represents a rare exception by considering the
impact of innovation on standards. This one-way tendency in terms of the direction of analysis is simply
incongruent with a literature that refers to the standards-innovation relationship as being a ‘nexus’ (e.g.,
Hawkins and Blind, 2017; Foucart and Li, 2021)."* Our study departs then from the norm in the standards-
innovation literature to consider how standardization affects innovation to instead analyze the impact of
organizational innovativeness on standardization (specifically, decertification in quality standards). As
such, we contend that it is not only important to endogenize innovation, but it is also important to
endogenize standardization. Specifically, analyzing quality-standard decertification requires considering
the innovative status of the organization as a relevant contributing factor. Future scholarship on the
standards-innovation analysis must accordingly factor that innovativeness can influence standardization if
we are to fully comprehend the ‘nexus’ between standards and innovation.

Beyond our call for scholarship that considers the two-way relationship between standards and
innovation, our analysis also contributes to the mainstream literature focusing on how standards influence
innovation. In particular, the literature focusing on the impact of standards on innovation output has
appreciated that it is essential to discern between incremental and radical innovation (e.g., Benner and
Tushman, 2002; Prester and Bozac, 2012; Terziovski and Guerrero, 2014; Manders et al., 2016; Foucart
and Li, 2021). This distinction is key as it is increasingly well understood that standardization positively

affects incremental innovation and negatively affects radical innovation (e.g., Benner and Tushman, 2002;

14 With respect to the use of the adjective ‘nexus’ — or “intersection” — to qualify the standards-innovation literature,
the character Inigo Montoya from the movie “The Princess Bride” summarizes our concern well when he states:
“You keep using that word. I do not think it means what you think it means”. See
https://www.youtube.com/watch?v=YIP6EwgMEOoE.
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Manders et al., 2016; Foucart and Li, 2021). Moreover, our empirical results are consistent with this
evolving understanding of how quality certification impacts the innovativeness of organizations. For one,
our finding innovative organizations to be prone to recertifying quality-management standards is in line
with the idea that standards support the modest innovation aims of firms located far from the technological
frontier. Furthermore, our finding radically-innovative organizations to be prone to decertifying quality-
management standards is in line with the idea that standards conflict with the ambitious innovation aims of
firms located close to the technological frontier. In essence, the decertification tendencies that we elicit
represent an additional dimension to the multifaceted role that standards play with respect to innovation
(Foucart and Li, 2021).

From a normative perspective, the literature on quality-management standards has consistently
cautioned managers to be judicious and deliberative when deciding whether to adopt these standards. A
number of these cautions derive from the fact that later adopters do not generally reap substantial benefits
from quality-management certification (e.g., Marimon Viadiu et al., 2006; Lo and Chang, 2007; Benner
and Veloso, 2008). For instance, Singh et al. (2011) caution managers to be careful when evaluating the
utility of adopting a quality standard since performance benefits do not always manifest. However, the fact
that recertification decisions are generally more informed (relying on direct focal-firm experiences) than
initial certification decisions (relying on indirect third-party experiences) allows formulating strong
normative conclusions regarding possible initial-certification mistakes. Indeed, our empirical results
indicate that the managers of radically-innovative organizations should be particularly wary with respect to
the initial certification decision, as the proclivity for those organizations to drop quality-management
standards at relatively high rates suggests that these initial decisions to seek certification might have been
mistaken. The above said, radically-innovative organizations do at least manifest the flexibility to
potentially rectify an imprudent initial-certification decision by decertifying in subsequent periods. Corbett
(2006) also observes that many governments provide extensive institutional support for national firms to
seek quality-management standards; thus, from a policymaker’s perspective, our findings indicate that

policy support should be dedicated toward incrementally-innovative organizations where standards appear
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to be supportive of more-modest innovation aims. This will be particularly the case in emerging and
transition economies where incrementally-innovative organizations will frequently populate.

Our study, nevertheless, involves limitations which provide scope for future research. First, we
recognize that research which provides estimates with respect to the weight of the primary rationales —
time and financial costs, lack of internal benefits, lack of external benefits, and innovation downsides —
invoked in explaining quality-certification abandonment can yield more precise analysis that yields
information with respect to which mechanisms robustly link the innovative status of organizations to
decertification tendencies. Second, our empirical results suggest that peer effects play a far less substantial
role in explaining decertification as compared to initial certification; however, this relationship requires
further focused study to move beyond a tentative finding. Third, our empirical results indicate a strong
statistical relationship between an organization’s exporter status and the proclivity to recertify in a quality
standard, yet we do not extensively consider the theoretical underpinnings and practical implications of
this relationship. Future scholarship which delves deeper into this — and other — organizational
characteristics in moving beyond the generic costs, benefits and downsides involved with recertification
would seem to be merited. Fourth, our empirical analysis is unable to differentiate between organizations
that primarily sell intermediate products within a supply chain, and organizations that primarily sell
finished products to end consumers. It is possible that organizations selling intermediate products will be
relatively subject to certification pressures by downstream buyers and thus not exhibit the same proclivity
to decertify as compared to organizations selling finished products. Such differences in recertification
tendencies may also be enhanced by the relative age of the organization; thus, future scholarship which
differentiates between an organization’s primary sales context (intermediate-product versus finished-
product) and organizational youth is certainly called for. Fifth, the distinction between voluntary and
forced certification may not be as stark for decertification decisions as it is for initial certification
decisions; nevertheless, future work which empirically differentiates between not undertaking a

recertification audit and failing a recertification audit is certainly called for.
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The literature on quality-standard adoption has made substantial progress over the last two decades in
understanding what drives organizational adoption of these standards. Despite this progress, the relative
neglect in the literature regarding what determines decertification is quite notable. The quality-certification
literature will therefore need to move beyond strict notions regarding adoption as the behavior of interest
to also consider the growing phenomenon of quality-standard decertification. Moreover, the literature must
also fully factor the innovative nature of the organizations making these recertification decisions.
Accordingly, the main contention of this manuscript is simple but important: to begin to understand the
forces behind decertification in quality-management standards, one must consider the degree of

innovativeness of the organization undertaking these recertification decisions.
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Table 1 Countries in the sample, year of the survey, and panel structure of the data

Country Period 1 Period 2 Period 3 Period 4
(2003) (2006) (2007-2011) (2012-2017)

Albania 2009 2013
Bangladesh 2007 2013
Belarus 2008 2013
Bosnia and Herzegovina 2009 2013
Bolivia 2006 2010 2017
Bulgaria 2009 2013
Cameroon 2006 2009 2016
Chile 2006 2010

Cote d'Tvoire 2009 2016
Croatia 2009 2013
Dominican Republic 2010 2016
DR Congo 2010 2013
Ecuador 2003 2006 2010 2017
El Salvador 2006 2010 2016
Ethiopia 2011 2015
Georgia 2008 2013
Ghana 2007 2013
Honduras 2003 2006 2010 2016
Indonesia 2009 2015
Kazakhstan 2009 2013
Kyrgyzstan 2009 2013
Laos” 2009 2012 2016
Latvia 2009 2013
Lithuania 2009 2013
Mexico 2006 2010

Moldova 2009 2013
Mongolia 2009 2013
Montenegro 2009 2013
Myanmar” 2014 2016
Nepal 2009 2013
Nicaragua 2003 2006 2010 2016
Pakistan 2007 2013
Panama 2006 2010

Paraguay 2006 2010 2017
Peru 2006 2010 2017
Philippines 2009 2015
Romania 2009 2013
Senegal 2007 2014
Serbia 2009 2013
Tajikistan 2008 2013
Timor 2009 2015
Turkey 2008 2013
Ukraine 2008 2013
Uruguay 2006 2010 2017
Uzbekistan 2008 2013
Venezuela 2006 2010

Vietnam 2009 2015
Yemen 2010 2013
Zambia 2007 2013
Zimbabwe 2011 2016

*Laos & Myanmar represent exceptions for time-period placement due to relatively tight times gaps
between surveys.
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Table 2 Survey Responses and Number of Certified Facilities by Period

Response Period 1 Period 2 Period 3  Period 4 Total
No 589 2,502 6,999 5,477 15,567
Don’t know 0 38 70 166 274
Still in process 0 67 204 69 340
Yes 50 582 1,772 1,369 3,773
Total 639 3,189 9,045 7,081 19,954
Adoption Rate 7.8% 20.4% 21.8% 20.3% 20.7%
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Table 3 Variable Definitions and Descriptive Statistics for Estimation Sample

Variable Definition Obs. Mean ]S)tglv Min. Max.
Facility- Facility dropped quality 1,755  0.44 0.50 0 1
Decertification  certification (0/1)
Innovative- Facility has at least one innovation 1,755  0.54 0.50 0 1
Organization activity (0/1)
Organizational- Index capturing the facility’s 1,755  0.94 1.04 0 4
Innovativeness  breadth of innovation activities
Organizational-Age Years since the establishment of 1,755 242 20.3 0 165
the facility
Permanent- Permanent full-time employees at 1,755  0.25 0.65 0.002 11
Employment end of fiscal year (thousands)
Total-Sales Total sales in fiscal year (millions 1,755 18.3 71.3 0.0005 1817
of 2008 USD)
Multi-Facility- Facility part of a larger firm with 1,755 0.23 0.42 0 1
Organization multiple facilities (0/1)
Exporter Facility has positive value for 1,755  0.50 0.50 0 1
exports in fiscal year (0/1)
Domestic-Industry-  Share of domestic facilities in 1,755  0.33 0.24 0.02 1
Adoption same industry that are certified
Country-Corruption Transparency International’s 1,755  33.1 14.2 18 73

perceived corruption score (0-100)
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Table 4 Pairwise Correlation Coefficients

g
o LI, -~ ' ]
.S = g3 s = 2 =
. = 3 S &g o LS & = o =
Variable . E .:'5: p= = 'g = = g = 85 - S = ! ,§
> = 58 NgF N S > »n N o 2.2 &8
EE S = g S = s 9 a DR = 68 £ 5
2% 25 5 5, Ef i £5 B fE 2
2 8 £ B0 pog P 5 E 5 S5 20 & csS 358
= A 0 O& O« [ = = O 5] A< OO
Facility- |
Decertification
Innovatlv?— - 0.139 1
Organization
Organlzatl(?nal- 0.125 0.837
Innovativeness
Organizational- - 110 0102 0.157 1
Age
Permanent- 20.140  0.106 0.102  0.105 1
Employment
Total-Sales -0.104 0.109 0.118 0.094 0.407 1
Multi-Facility- 0.019 -0.081 -0.045 0081 0.107 0105 1
Organization
Exporter -0.167 0234 0227 0.105 0.151 0.063 -0.064 1
Domestic-
Industry- -0.089 0.173 0.189 -0.005 0.003 0.094 -0.023 0.126 1
Adoption
Country- 20.139  0.085 0.106 0.150 -0.042 0.034 -0.010 0.046 0.085 1
Corruption

Correlations based on 1,755 observations from the estimation sample.
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Table 5 Probability of Focal-Facility Decertification: Probit Estimation Results Employing Dichotomous
‘Innovative-Organization’ Construct

® @) 3)
Dependent Facility- Facility- Facility-
variable:  Decertification Decertification  Decertification
(t) sk ok (t) sk sk (t) *keok
Innovative- -0.20 -0.34 -0.29
Organization (¢-1) (0.07) (0.08) (0.09)
Organizational- -0.004™ -0.003" -0.001
Age (t-1) (0.002) (0.002) (0.002)
Permanent- -0.32" -0.347 -0.34™
Employment (¢-1) (0.08) (0.09) (0.09)
Total- -0.001 -0.001" -0.002"
Sales (#-1) (0.001) (0.001) (0.001)
Multi-Facility- -0.07 -0.10 -0.10
Organization (¢-1) (0.08) (0.08) (0.09)
Exporter (¢-1) -0.30" -0.25" -0.28""
(0.07) (0.07) (0.08)
Domestic-Industry- -0.34™ -0.39™ -0.16
Adoption (#-1) (0.14) (0.16) (0.19)
Country-Corruption -0.01" -0.08 -0.05
(t-1) (0.003) (0.06) (0.07)
Year-specific Yes Yes Yes
fixed eftfects
Country-specific No Yes Yes
fixed effects
Industry-specific No No Yes
fixed effects
Log-likelihood -1103.7 -1048.9 -975.4
Pseudo r-square 0.085 0.130 0.168
LR chi-square 203.9™ 3122 392.9™
DF (16) (60) (130)
Observations 1755 1754 1704

Standard errors in parentheses,

" significant at 10%; ™ significant at 5%; ** significant at 1%.

LR is the Likelihood ratio; and DF is the degrees of freedom in the likelihood ratio chi-square test.
Coefficient estimates for year, country, and industry fixed effects not reported for brevity.

s
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Table 6 Probability of Focal-Facility Decertification: Probit Estimation Results Employing Continuous

‘Organizational-Innovativeness’ Construct

(1) ) 3)
. Facility- Facility- Facility-
Dependent variable: Decertification  Decertification ~ Decertification
(0 (0] (U]
Organizational- -0.24™ 036" -0.37"
Innovativeness (¢-1) (0.09) (0.10) (0.11)
Organizational- 0.07" 0.09™" 0.11"
Innovativeness (0.03) (0.03) (0.04)
squared (z-1)
Organizational- -0.004™ -0.003" -0.002
Age (t-1) (0.002) (0.002) (0.002)
Permanent- -0.327 -0.34™ -0.34™
Employment (z-7) (0.08) (0.09) (0.09)
Total- -0.001 -0.001" -0.002"
Sales (#-1) (0.001) (0.001) (0.001)
Multi-Facility- -0.07 -0.10 -0.09
Organization (¢-1) (0.08) (0.08) (0.09)
Exporter (¢-1) -0.30™" -0.25™ -0.28™
(0.07) (0.05) (0.08)
Domestic-Industry- -0.35" -0.40™ -0.17
Adoption (#-1) (0.14) (0.16) (0.19)
Country-Corruption -0.01°" -0.08 -0.05
(t-1) (0.003) (0.06) (0.07)
Year-specific fixed Yes Yes Yes
effects
Country-specific No Yes Yes
fixed effects
Industry-specific No No Yes
fixed effects
Log-likelihood -1104.0 -1050.4 -975.2
Pseudo r-square 0.084 0.128 0.168
LR chi-square 203.2" 309.3" 393.3"
DF 17) (61) (131)
Observations 1755 1754 1704

Standard errors in parentheses,

" significant at 10%; ™ significant at 5%;

stk

significant at 1%.

LR is the Likelihood ratio; and DF is the degrees of freedom in the likelihood ratio chi-square test.
Coefficient estimates for year, country, and industry fixed effects not reported for brevity.
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Figure 1 Partial Effects of Organizational-Innovativeness (values 1-4) on

Decertification Probabilities (in percentage points)
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