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ARTICLE INFO ABSTRACT

Keywords: The impact of forest certification standards on firm management and market performance is analysed in this
Forest management certification paper, so as to isolate the influence of internal (moral and learning) and external (market and signalling) sources
P]?FC L of motivation. To do so, three propositions are formulated and then empirically tested on a sample of Spanish
g;sizzrrr;manon companies certified by the Programme for the Endorsement of Forest Certification (PEFC). In the structural

model, the association of the external motivations with management performance was not confirmed, although
the one of internal motivations was significant and companies certified due to internal reasons yielded greater
benefits. Our results suggested that the implementation of forest certification per se will not improve overall
performance. Moreover, when the standard is internally driven, it is reasonable to expect the implementation of
the necessary measures to improve management performance, using the guidelines prescribed by such standard.
The findings may be used to characterize certified firms and to anticipate the benefits of both the implementation
and the certification of the standard, shedding light on the associations between the motivational factors and the
benefits of forest certification standards, a field which has yet to be addressed.

Forest management results

1. Introduction

The Programme for the Endorsement of Forest Certification (PEFC) is
the most widely implemented standard globally, covering 70% of the
certified forest area worldwide (PEFC Spain, 2023). As of February
2023, there were 286 million ha of PEFC certified forest in 55 countries.
In addition, 20,000 companies were PEFC Chain of Custody certified
(PEFC Spain, 2023). The large market share of the PEFC in comparison
with Forest Stewardship Council (FSC) certification is particularly pro-
nounced in Spain, where 80% of the certified forest area is PEFC certi-
fied (PEFC and FSC certifications relating to 2,600,000 ha and 612,110
ha, respectively) (FSC Spain, 2023; PEFC Spain, 2023). The most
representative associations within the Spanish forestry sector agreed to
join the PEFC initiative, in representation of Spain, in November 1998,
and in May 1999 they formed the “Association for Spanish Forest Cer-
tification” (CEF, later to be named PEFC - Spain). The Spanish Forest
Certification System was first endorsed in 2002 and has been re-
endorsed a further two times (PEFC Spain, 2024). PEFC certified com-
panies within Spain have also significantly increased by 91% over the
past five years.
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However, the question of forest certification in Spain has been the
focus of few studies (Diaz-Balteiro and Garcia de Jalon, 2017; Gomez-
Zamalloa et al., 2011; Riera et al., 2007; Zubizarreta et al., 2021;
Zubizarreta et al., 2023). Their focus has been on the main factors that
encourage the adoption of the PEFC standard among companies within
the Spanish forestry sector and their varied motivations, depending on
the characteristics of the certified companies. Zubizarreta et al. (2023)
assessed whether the specific economic motivations of Spanish PEFC
certified companies materialized in practice, focusing on two variables:
“economic profitability” and “variation in turnover”. Even so, in no
study has the association been addressed between the motivations for
adopting forest certification and their associated impacts.

In the case of ISO 14001, some authors (Boiral, 2007; Heras et al.,
2008; Gavronski et al., 2008; Heras-Saizarbitoria et al., 2011) have
stated that the higher the degree of motivation, the greater the perceived
benefits among certified companies. This result is associated with both
internal, among which those related to moral and learning motivations
stand out, and external motivations, including market, signalling, and
legal reasoning. Moreover, another interesting area of study is to analyse
which sources of motivation - internal or external - have the most
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influence on obtaining the greatest perceived benefits among certified
companies. Studies of that relation in the context of the ISO 9001 and
the ISO 14001 standards, (Nair and Prajogo, 2009; Heras-Saizarbitoria
etal., 2011; Liuetal., 2020; Agus et al., 2020) concluded that companies
that implemented and certified those standards mainly for internal
reasons obtained better results than those that implemented it solely for
external reasons.

Although the literature on the motivations that drive forest sector
companies around the world to seek certification and on its impacts is
abundant, to the best of our knowledge, the relation between motiva-
tions to seek forest certification and the impacts of certification
throughout the world have not been analysed elsewhere.

Considering the above line of reasoning, the aim of this study is to
analyse the relation between the motivations that drive companies to
seek certification and the perceived impacts or benefits that certification
may entail for companies. In addition, both the internal and the external
sources of motivation to achieve certification were isolated, so as to
study their influence on perceived impacts, in order to determine which
sort of motivation has the greatest influence.

The remainder of this paper is organized as follows. After this
introduction, an exhaustive literature review is presented on the moti-
vations that drive companies to achieve certification and the results
linked to certification. The working propositions are defined on the basis
of that review, after which the research methods are described. Those
methods lead on to Section 4, which is focused on the questionnaires
administered to Spanish companies within the forestry sector and the
analysis of their results. Finally, the conclusions and the contributions of
the study are presented.

2. Literature review and development of propositions
2.1. Business case for corporate sustainability

The Business Case for Social Responsibility is among the most widely
studied topics in business and society literature. It is a ubiquitous term
that is collectively used to denote a variety of benefits that companies
could derive from their social engagement (Panwar et al., 2017) and that
can lead to better financial performance. The business case for corporate
sustainability discourse emphasizes how sustainable practices can
improve the financial performance of a business (Rode et al., 2021).
Under this framework, the forest products industry, which previously
showed some apathy towards environmental responsibility, is now
recasting itself as an environmental asset, seeking to present itself as an
ally in the search for innovative solutions to address climate change.

However, the existence of a business case to justify corporate sus-
tainability initiatives has also been criticized. According to several au-
thors (Alexander and Rutherford, 2019; Arshi et al., 2018), even though
the business case approach has sparked widespread corporate interest in
sustainability, it has neither led to a radical review of unsustainable
business practices for most companies, nor has it resolved the main
environmental challenges that threaten the planet. Corporate efforts to
further sustainability that have the objective of profit generation, often
promote, rather than suppress, unbridled consumerism, which is ac-
cording to Fuchs et al. (2021), the fundamental cause of environmental
unsustainability. As stated by Busch et al. (2023), the idea that com-
panies voluntarily resolve environmental crises appears risky. The vision
of a single business case for sustainability that is limited to short-term
financial gains is too limited in scope and its impact is too weak to
address the enormous environmental challenges that are looming on the
horizon.

Even so, there are authors who are less pessimistic. According to
several authors (Scherer et al., 2013; Haigh and Hoffman, 2014; Busch
et al., 2023; Arana-Landin et al., 2024), companies are drivers of inno-
vation, but governments, regulators and non-governmental organiza-
tions also play an important role in this context. Stakeholder-oriented
business development is an effective means of addressing sustainability
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issues, by involving stakeholders on the path towards the creation of
solutions to current sustainability problems. However, there is a critical
need to expand the concept to differentiated types of business cases for
sustainability, and there are reasons to remain optimistic about the role
of business when addressing sustainability challenges.

2.2. Forest sector

Growing public interest and global awareness of environmental and
social issues have also intensified pressures on companies within the
forestry industry in their efforts to balance potentially conflicting
stakeholder demands effectively. Market-based solutions, such as forest
certification programs, are commonly used to encourage companies to
take action, to avoid environmental problems such as biodiversity loss
and deforestation. However, companies often have no clear strategy for
the creation of short-term financial benefits that are sufficient to offset
the economic costs of either conserving biodiversity or alleviating
deforestation. Instead, the financial benefits of certification programs
are often indirect and, whether or not linked to substantial investments,
exercise influence on consumer perceptions, in an area where the sym-
bolism of approved trademarks may be sufficient (Wolff and Schweinle,
2022; Zubizarreta et al., 2023). Some authors (Buxton, 2021; Barnett
et al., 2021) concluded that market-based mechanisms were ineffective
at inciting companies to act voluntarily in ways that might reverse the
challenges of large-scale forest degradation, even if they provide
financial benefits to the companies. Barnett et al. (2021) noted faltering
investments in sustainability, beyond those environmental problems for
which interventions were direct and relatively quick in financial terms.

Pirard et al. (2023) analysed the potential of mixing public and
private policies with the concept of hybrid governance in the case of the
forestry sector. Their conclusions were that hybrid governance, which
should not translate into a mere accumulation of public and private
components, provides flexibility to adapt to changing sustainability
concerns and can mean that public and private entities mutually
compensate their respective weaknesses. According to Dobrynin et al.
(2020), multi-stakeholder forest governance requires state, company
and NGO action, as well as the involvement of local communities, to
participate in hybrid modes of governance. It requires the configuration
of environmentally responsible subjects and the creation of mutual
consent regarding forestry problems and objectives. However, the au-
thors recognize that there is still a lack of clear legislative, technical, and
administrative support in situations where “responsibilization” in forest
governance requires citizens and communities to assume responsible for
resource sustainability.

The following sections present the results of the literature review on
the motivations that drive owners and companies in the forestry sector
to implement sustainable forest management and chain of custody cer-
tifications, and the perceived impacts.

2.3. Motivations that drive forest certification

The main empirical studies on the motivations that drive forest
certification are summarized in Table 1. Information was collected on
the country of each study, the forest certifications that were analysed,
the sample of companies, the methodology used in each study, and the
main motivations identified in each of the works.

Having identified and analysed the main motivations, the conclusion
was that they can be ascribed to 3 external and 2 internal groups related
to motivation, which are aligned with the motivational models defined
by Faggi et al. (2014), Takahashi (2001), Overdevest and Rickenbach
(2006), and Galati et al. (2017). According to those models, the com-
panies that participate in forest certification do so due to the economic
benefits that may be achieved within the market, the possibility of
improving production efficiency, the expected social returns, and a
sense of morality or ethics when taking business decisions (Galati et al.,
2017).
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Table 1
Main drivers for forest certification.

Year Reference Country Certification N Type of study - Moral Learning
Methodology
2001  (Takahashi, Japan and ISO 14001, FSC, 193 firms Survey-based study of
2001) Canada CSA firms + Probit regression X X
2003  (Hartsfield and Mexico, CAand  FSC 69 survey responses Survey-based study of
Ostermeier, USA firms + Content analysis X
2003)
2004 (Nussbaum and Worldwide FSC, SFI, PEFC General, n/a. Literature review + case X X
Simula, 2004) studies
2005 (Cashore et al., Canada, USA, 1SO 14001, FSC 143 Canadian, 283 Survey-based study of
2005) Germany US, and 134 German firms + Regression X
firms analysis
2005 (Overdevest, USA FSC, SFI, PEFC 40 interviews Interviews with land
2005) owners, third-party X
certifiers, end-of -chain
retailers & NGOs
2005 (vidal et al., North America FSC, CSA, SFI, 158 firms Survey-based study of
2005) PEFC firms + cluster analysis X
+ functional
determinant analysis
2006  (Overdevestand  USA FSC 67 survey responses Survey-based study of
Rickenbach, firms + EFA + IPA X
2006) cumulative logit
regression
2006 (Owari et al., Finland FSC 50 firms Personal interviews
2006)
2007  (Rieraetal., Spain PEFC, FSC n/a Efficiency analysis +
2007) distributional equity
analysis
2008 (Auld et al., Worldwide SFI, FSC, PEFC, n/a Literature review
2008) CSA X
2008  (Leahy etal., Minnesota FSC, SFI 37 forest landowners Data generated through X
2008) (USA) three focus groups
2008  (Ratnasingam Malaysia MTCC 215 firms Survey-based study of
et al., 2008) firms + SPSS statistical X
software analysis
2008  (Tikina et al., OR and WA ATFS, SFI, FSC 353 survey responses Survey-based study of
2008) (USA) forest management
agencies + standard
logistic regression
analysis
2009  (Araujo et al., Brazil Cerflor, FSC 48 survey responses Survey + EFA+ IPA X
2009)
2009 (Cubbage et al., Argentina, SFI, FSC, CSA, 81 firms based in the Mixed methods of
2009) Brazil, Chile, CERFLOR, USA and Canada, 48 personal interviews & X
the USA, and CERTFOR in Brazil, 7 in email surveys -+ simple
Canada Argentina, and 3 in summary statistics
Chile
2009  (Ebeling and Ecuador and FSC 78 semi-structured Interviews with
Yasué, 2009) Bolivia interviews government, timber
industry, NGOs, forest
communities, and
landholders
2009 (Palus and Slovakia PEFC, FSC 33 forest owners+20 Survey + frequency
Kaputa, 2009) wood processors analysis X
2010 (Bouslah et al., Canada and FSC, SFI, CSA, 160 third-party Event-study
2010) USA 1SO14001 certification events methodology X
Year  Reference Country Certification N Type of study - Moral Learning
Methodology
2010 (Cubbage et al., Argentina, FSC, CERTFOR 10 firms based in Managers' opinions +
2010) Chile Argentina and Chile secondary data from X
audit reports
2010 (Marx and 221 countries FSC Data from FAO, UNDP Data analysis
Cuypers, 2010) index, FSC and WB
2010 (Schepers, Worldwide FSC n/a Literature review X
2010)
2011 (Chen et al., China PEFC, FSC 20 Chinese wood- Interviews + data
2011) products companies analysis (manual X
techniques + qualitative
data analysis)
2011 (Gomez- EU countries PEFC, FSC 32 survey responses Delphi method + CVM
Zamalloa et al., X

2011)

(continued on next page)
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Table 1 (continued)

Year Reference Country Certification N Type of study - Market Signalling Legal Moral Learning
Methodology
2011  (Suryani et al., Malaysia MTCC 23 firms Mixed-mode technique
2011) of personal & telephone X X X
interviews
2012 (Carlsen et al., Ghana FSC 35 firms Semi-structured
2012) interviews X X X
2012 (Espinoza et al., USA SFI, FSC, ATFS, 137 U.S. hardwood Survey-based study of U.
2012) PEFC lumber producers S. hardwood lumber X X

manufacturers +
statistical analysis

2013 (Ulybina and Russia FSC, PEFC 107 Qualitative methods:
Fennell, 2013) interviews interviews X X X X
& participatory
observation
2014  (Faggietal, Argentina FSC 12 open-ended Interviews + comparison
2014) qualitative interviews of data (Wilcoxon X X X X X
Matched-Pairs Signed-
Rank Test)
2015  (Lewis and Malaysia MTCS 8 timber-producing Archival research
Davis, 2015) Forest Management combined with data X X X
Units collected during
fieldwork in Malaysia
2015 (Narasimhan USA FSC, ISO 14001 59 firms Statistical analysis of FSC
et al., 2015) Certificate + Compustat X X
data + Event Study
Method
2016  (Tuppura et al., Worldwide FSC, PEFC, ISO 60 leading forestry Quantitative survey data
2016a, 2016b) 14001 companies + Kruskal-Wallis test X X X X X
2017  (Bowler et al., New Zealand FSC 8 case studies +13 Comparative case-study
2017) interviews with approach + data X X
experts triangulation from
multiple sources
2017  (Galati et al., Italy FSC 86 survey responses FSC certified company
2017) manager surveys + X X X X X
descriptive statistics
analysis
2017 (Palus et al., Czech and PEFC, FSC 131 survey responses CoC certified firm
2017) Slovak surveys + Mann- X X X X
Republics Whitney U test +
ANOVA Test
2017 (Karlsson- Bolivia and PEFC, FSC n/a Literature review
Vinkhuyzen Chile X X
et al., 2017)
2017  (Paletto et al., Calabria (Italy)  PEFC, FSC 40 enterprises of Survey-based study of
2017) forest-wood chain firms + descriptive X X

statistical analysis +
Tobit regression analysis

2018 (Maesano et al., 43 EU- states PEFC, FSC 499 FSC and 284 Quantitative
2018) PEFC reports X X
Year  Reference Country Certification N Type of study - Market  Signalling Legal Moral Learning
Methodology
2018  (Palusetal., Eastern Europe ~ PEFC, FSC 744 survey responses Survey-based study of X X
2018b) firms + multivariate
analysis of variance
2018  (Palusetal., Slovakia PEFC, FSC 273 survey responses Survey-based study of
2018a) land owner + X X X X

Mann-Whitney U test +
Chi-square test

2018  (Sugiura and Japan FSC, SGEC 63 survey responses Descriptive and
Oki, 2018) comparative analysis, X X X
with two-sided Fisher's
exact test
2018  (Tian et al., China PEFC, FSC, 507 survey responses Survey-based study of
2018) CFCC from landowners landowners + X X
Econometric modelling
2018 (van der Ven Worldwide FSC, SFI, PEFC n/a Literature review
and Cashore, X X
2018)
2019  (Halalisanetal.,, = Romania FSC 116 survey responses Survey of firms + non-
2019) parametric Kruskal X X
Wallis ANOVA test &
Mann-Whitney U test
2021 Zubizarreta Spain PEFC 124 survey responses Descriptive and cluster X X X
et al., 2021 analysis
2022 Malek, 2022 Worldwide PEFC, FSC n/a Literature review X X X X X
2022  George et al., Northeast U.S. FSC, SFI, ATFS, 157 survey responses Survey + descriptive X X X
2022 PEFC statistics
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Note: ATFS = American Tree Farm System; CERFLOR = Brazilian forest certification programme; CVM = Contingent Valuation Method; EFA = Exploratory Factor
Analysis; FSC=Forest Stewardship Council; IPA = Interpretative Phenomenological Analysis; ISO=International Standards Organization; PEFC=Programme for the
Endorsement of Forest Certification; SFI=Sustainable Forestry Initiative. Source: Authors' own work.

3. External motivations
3.1. Market motivation

The market mechanism is one of the main motivations for adopting
forest certification (Ulybina and Fennell, 2013; Halalisan et al., 2019;
Zubizarreta et al., 2021; Malek, 2022; George et al., 2022), because it
can drive company expansion into other markets and can represent a
competitive advantage. Furthermore, certification, especially when a
requirement, is often an important driver for entry into foreign markets.

3.2. Signalling motivation

Another important driver described in the literature is the signalling
mechanism, the intention of which is to gain legitimacy with direct
external customers, and environmental stakeholders (Hartsfield and
Ostermeier, 2003; Marx and Cuypers, 2010; Chen et al., 2011; Faggi
et al., 2014; George et al., 2022; Malek, 2022). Forest certification may
indeed signal a degree of confidence, so that external parties, such as
buyers and environmental groups, trust in the high ecological standards
of a company and their fulfilment over time, (Overdevest and Rick-
enbach, 2006; Zubizarreta et al., 2021).

3.3. Legal motivation

Regulation has been identified by various authors (Doonan et al.,
2005; Cashore et al., 2006; Auld et al., 2008; Ebeling and Yasué, 2009;
Galati et al., 2017; Malek, 2022) as a driver of forest certification. The
concept here refers to legal compliance with mandatory regulations.
Currently timber exporters are required to demonstrate the legality of
their products. In that regard, forest certification meets fundamental
timber legality requirements and provides a meaningful indication of
legality.

4. Internal motivations
4.1. Moral motivation

The moral mechanism reflects the choice of decision makers ac-
cording to their individual ethical values (Galati et al., 2017; Zubizarreta
et al., 2021; George et al., 2022). Williams and Schaefer (2013) identi-
fied the values and commitment of managers of small and medium-sized
enterprises within England as two of the most cited motivations. Taka-
hashi (2001) and Zubizarreta et al. (2021) also highlighted moral
mechanisms among the main drivers of certification that they identified,
in the specific cases of the forestry industry in Japan, Canada, and Spain.

4.2. Learning motivation

Learning mechanisms integrate motivations to transfer knowledge
and skills within companies through both the adoption and the certifi-
cation of forest management systems.(Overdevest and Rickenbach,
2006; Malek, 2022). Overdevest and Rickenbach (2006) and Halalisan
et al. (2021) identified certification as a technology transfer model in
which ecologically based knowledge and practices are transferred from
ecologists to foresters and forest industry agents. In that way, companies
are encouraged to establish explicit objectives that are in harmony with
ecological standards throughout their day-to-day operations. Indepen-
dent auditors monitor the implementation of those practices and require
companies to implement changes that are based on the results of those
processes. The feedback resulting from that dynamic created conditions
that were conducive to learning processes within companies (Halalisan

et al., 2023).

4.3. Economic and operational performance improvement related to
forest certification

Table 2 summarizes the main empirical studies on the economic and
the management-related impacts of forest certification. It includes ref-
erences to both the primary papers under analysis and some studies
added to the study sample, in which the influence on market access and
process management improvement is analysed.

4.4. Operational performance improvement related to forest certification

Cashore et al. (2006) identified improved production efficiency as
one of the benefits of forest certification. Auld et al. (2008) also iden-
tified improved management as a key benefit in their literature review.
Moore and Cubbage (2012) obtained similar results in their study
focused on the United States and Canada. In two studies with different
authors, Palus et al. (2018a), (Palus et al., 2018b) studied, respectively,
forest management certification in Slovakia, and in Croatia, Czech Re-
public, Poland, Serbia, Slovakia, and Slovenia. They identified the
following positive impacts: penetration of new markets, increased sales
volumes, and increased profit margins. With a focus on Chile, Tricallotis
et al. (2018) concluded that forest certification had improved the asso-
ciations between forestry companies and their stakeholders, moving to
more multicentric governance, shared between various interested
parties. In the study of George et al. (2022) the following were identi-
fied: better internal documentation, record keeping, and consistency of
implementation. Malek (2022) identified improvements to business
management and increased exports, in addition to economic and social
impacts, which generated increased income.

4.5. Economic impacts of forest certification

Burivalova et al. (2017) concluded that although most studies cited
market access and price premium as impacts, they rarely met the ex-
pectations of forest managers (Burivalova et al., 2017). Access to new
markets and the price premium were also identified as key impacts
within different regions, such as China (e.g., Wang et al., 2005; Yuan and
Eastin, 2007; Zhao et al., 2011; He et al., 2015), Europe (Oy, 2005;
Lidestav and Lejon, 2011; Palus et al., 2018a), and North America
(Hayward and Vertinsky, 1999; Espinoza et al., 2012; Moore et al.,
2012).

In most studies, access to new markets has been identified as a key
impact of certification, which is related to a better corporate image and
credibility in international markets (Oy, 2005; Butterfield et al., 2005;
Cubbage et al., 2010; Moore et al., 2012; Palus et al., 2018a; Palus et al.,
2018b). Non-economic benefits have also been identified in various
studies as key impacts, such as market recognition and external credi-
bility (Cubbage et al., 2010; Palus et al., 2018a), signalling and learning
(Araujo et al., 2009), and better stakeholder relations (Halalisan et al.,
2019), which can also contribute to the economic viability of a
company.

Even so, price premiums are not often achieved for certified forest
products (Tricallotis et al., 2018). Bouslah et al. (2010) highlighted that
forest certification had no positive short-term impact on the financial
performance of companies in Canada and the US, regardless of the
certification system adopted. It was suggested in other studies that
certified companies benefitted from market access, but obtained no
greater economic return in terms of pricing premiums. Evidence of that
situation can be found in Europe (e.g., Dias et al., 2013; Halalisan et al.,
2013; Hirschberger, 2005; Gulbrandsen, 2005), South America (e.g.,
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Table 2
Economic and Operational performance improvement related to forest certification.
Year Reference Country Analysed N Type of study — Economic — Economic — Process
Certification Methodology Market access ~ Price management
premium improvement
1999  (Thornber et al., Worldwide FSC Discussion paper Literature Review - -
1999)
1999  (Hayward and USA FSC 20 certified forest Qualitative methods: X X X
Vertinsky, 1999) owners structured interviews
2001 (Wilson et al., Canada IS0 14,001, CSA, 117 companies Survey + descriptive X X
2001) FSC, statistics
FORESTCARE
2001 (Bass, 2001) Worldwide FSC 156 FSC certificates Qualitative methods - - X
+ Field case studies +
interviews
2003 (Rametsteiner Europe FSC, PEFC 130 CARs Literature Review X X
and Simula,
2003)
2005 (vidal et al., North FSC, CSA, SFI, 158 firms Survey-based study of - - -
2005) America PEFC firms + cluster analysis +
determinant function
analysis
2005 (Butterfield North FSC, SFI, PEFC 6 company case Qualitative methods: X X
et al., 2005) America and studies interviews
Europe
2005 (Oy, 2005) Finland, FSC, PEFC 3 selected pilot Questionnaires + X X X
Sweden, regions Interviews with forestry
Norway authorities
2005  (Newsom et al., 21 countries FSC 129 certified Descriptive statistics X
2005) operations
2005 (Nebel et al., Bolivia FSC FSC, SRA, Bolivian Descriptive statistics X X
2005) chamber of
commerce (foreign
industry) data
2005  (Gulbrandsen, Norway, FSC, PEFC 2 forest markets Comparison analysis X X
2005) Sweden
2005  (Hirschberger, 6 EU FSC 2817 CARS Document analysis X X
2005) countries
2005 (Wang et al., FSC, Smartwood X
2005)
2006  (Cashore et al., Worldwide SFI, FSC, PEFC, 16 case studies Case studies + Qualitative X X X
2006) CSA research
Year  Reference Country Analysed N Type of study — Economic - Economic — Process
Certification Methodology Market Price management
access premium improvement
2007 (Yuan and Eastin, China FSC 41 companies Case Study X X
2007)
2008 (Auld et al., Worldwide SFI, FSC, PEFC, n/a Literature review X X
2008) CSA
2009 (Araujo et al., Brazil Cerflor, FSC 48 survey Survey + EFA + IPA X X
2009) respondents
2009 (Barbosa de Lima Brazil FSC 7 FSC certified & 7 Field observations and X X
et al., 2009) non-certified firms interviews using
structured questionnaires
2009  (Pena-Claros Tropical FSC 138 CARreports from  Statistical analysis (Chi X X
et al., 2009) Regions 213 certified FMU-s square, multiple
regression analyses...)
2009  (Ebeling and Ecuador and FSC 78 semi-structured Interviews with X
Yasué, 2009) Bolivia interviews government, timber
industry, NGOs...
2010 (Bouslah et al., Canada and FSC, SFI, CSA, 160 third-party Event-study methodology
2010) the USA 1S014001 certification events
2010 (Cubbage et al., Argentina, FSC, CERTFOR 10 firms Managers' opinions + X X
2010) Chile secondary data from audit
reports
2011 (Lidestav and Sweden FSC, PEFC 449 forest owners Analysis of 2 datasets + X X
Lejon, 2011) survey + binary logistic
regression
2011  (Zhao et al,, China FSC 1 Case study Document analysis X X
2011) + case study
2012 (Espinoza et al., USA SFI, FSC, ATFS, 137 U.S. hardwood Survey + statistical X X
2012) PEFC lumber producers analysis
2012 (Moore et al., USA and FSC, SFI 92 SFI and 98 FSC Survey X X X
2012) Canada certified firms + statistical analysis
2013 (Ulybina and Russia FSC, PEFC 107 Qualitative methods: X
Fennell, 2013) interviews interviews, and

participatory observation

(continued on next page)
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Year Reference Country Analysed N Type of study — Economic — Economic — Process
Certification Methodology Market access  Price management
premium improvement
2013  (Dias et al., Portugal FSC 209 species National Forest Inventory X
2013) and 86,582 ha data + FSC certified area
of savannah analysis
2013 (Halalisan, AF Romania FSC 70 CoC certified firms K-means cluster analysis X
et al.,, 2013)
Year  Reference Country Analysed N Type of study — Economic - Economic - Process
Certification Methodology Market Price management
access premium improvement
2015  (Narasimhan USA FSC, ISO 14001 59 firms FSC Certificate + X X
et al., 2015) Compustat data analysis +
Event Study Method
2015  (Heetal., 2015) China FSC 20 forest Case study X X
stakeholders
2016 (Nordén et al., Sweden FSC, PEFC 1240 plots +327 Descriptive statistics X
2016) survey respondents
2017 (Burivalova Africa, Asia, FSC 50 studies Literature Review X X
et al., 2017) and
America
2018  (Palusetal., Slovakia PEFC, FSC 273 survey Survey-based study of X X X
2018a) respondents land owners +
Mann-Whitney U test +
Chi-square test
2018 (Tricallotis et al., Chile FSC, PEFC 72 Chilean forestry Qualitative research: in- X X
2018) sector actors depth interviews
2022 Malek et al., Worldwide PEFC, FSC n/a Literature review X X X
2022
2022  George et al., North-east FSC, SFI, ATFS, 157 survey responses  Survey + descriptive X
2022 USA PEFC statistics
2023  Zubizarreta Spain PEFC 988 companies Longitudinal study using
et al., 2023 information on databases.

Note: ATFS = American Tree Farm System; EFA = Exploratory Factor Analysis; FSC=Forest Stewardship Council; IPA = Interpretative Phenomenological Analysis;
ISO=International Standards Organization; PEFC=Programme for the Endorsement of Forest Certification; SFI=Sustainable Forestry Initiative. Source: Authors' own

work.

Ebeling and Yasué, 2009; Tricallotis et al., 2018; Barbosa de Lima et al.,
2009; Araujo et al., 2009), and North America (e.g., Butterfield et al.,
2005b; Narasimhan et al., 2015; Wilson et al., 2001).

There are only a few studies on forest certification and its impact on
the economic profitability or turnover of certified companies. A highly
relevant aspect of most of the studies was their assessment of the eco-
nomic impact of forest certification using qualitative methods, such as
in-depth questionnaires and interviews, often in combination with sta-
tistical analysis.

Frey et al. (2018) concluded that forest certification was profitable in
Vietnam yielding sale prices of more than 20% for certified wood. Tham
et al. (2021) found that the certified wood value chain was financially
profitable in the case of Vietnam. In Sweden, around 37% of the forest
owners who were surveyed considered that forest certification had a
positive effect on profitability (Lidestav and Lejon, 2011).

Zubizarreta et al. (2023) could not confirm a treatment effect be-
tween forest certification and better financial performance. Instead, a
positive selection effect was found: companies with better financial
performance had a higher propensity to certify.

4.6. Associations between the motivations to apply for forest certification
and its benefits

As can be concluded from the literature review, the motivations that
drive forest certification, whether internal or external, are varied, and
there is no clear predominance of one over the others. The objective of
this study is to analyse the relation between those motivations and the
impacts attributable to forest certification. To do so, it is necessary to
study the relation between complex and interrelated aspects, such as
perceived motivational factors and perceived results and impacts.

In the analysis of that relation in the case of the ISO 14001 standard,
most authors (Tibor and Feldman, 1996; Woodside et al., 2004; Boiral,

2007; Heras-Saizarbitoria et al., 2011) claimed that more motivated
companies obtained greater benefits as a consequence of adopting the
standard. Other empirical studies, found that the higher the degree of
motivation - whether internal (e.g., improvements to company internal
efficiency) or external (e.g., customer demand) - the higher the number
of perceived benefits that the certified companies acknowledged (Hill-
ary, 2000; Darnall et al., 2000; Kitazawa and Sarkis, 2000; Boiral, 2007;
Heras et al., 2008; Heras-Saizarbitoria et al., 2011).

In the literature, the effects of motivations on management results
and by extension on market results when implementing standardized
management systems have also been studied in numerous articles. The
extensive literature on those associations and on the adoption of man-
agement systems based on the main standards within companies is
noteworthy. Among them, the following are worth highlighting:

e ISO 9001 (Tari et al., 2012; Valmohammadi and Kalantari, 2015; Del
Castillo-Peces et al., 2018).

e OSHAS 18001 (Abad et al., 2013; Lo et al., 2014).

ISO 14001 (Terziovski et al., 2003; Boiral, 2007; Heras et al., 2008;

Gavronski et al., 2008; Heras-Saizarbitoria et al., 2011).

ISO 14006 (Landeta-Manzano et al., 2015, 2017).

e ISO 26000 (Castka and Balzarova, 2008; Castka and Balzarova,

2010; Moratis and Cochius, 2017).

Integracion ISO 9001 e ISO 14001 (Nair and Prajogo, 2009; Heras-

Saizarbitoria et al., 2011; Liu et al., 2020; Agus et al., 2020)

In addition, the associations between forest management standards
and the previously mentioned management standards in the context of
both the motivations and the effects of their adoption is notable at a
general level. Closer links were found with environmental management
standards. Specifically, both the motivations and the impacts were
separately analysed at the forestry level in numerous studies. In the case
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of PEFC, there are 5 groups of motivations highlighted in the literature:
market, signalling, legal, moral, and learning (Zubizarreta et al., 2021).
Those five groups of motivations are also highlighted in the case of ISO
14001 and other environmental standards, such as EMAS (Eco-Man-
agement and Audit Scheme) (Heras-Saizarbitoria et al., 2011; Heras-
Saizarbitoria et al., 2016a, 2016b). The motivations for adopting and
certifying forest management systems and environmental management
systems based on ISO 14001 have also been compared in previous
studies, in which most followed the same pattern, although a few dif-
ferences were detected (Tuppura et al., 2016a, 2016b).

With regard to the effects of adopting and certifying forest man-
agement systems, in addition to the specific environmental management
results, two main groups stood out among the results of companies when
adopting environmental management systems: management results
associated with the internalization of the standard and market results.
Specifically, since the first studies on the effects of adopting the ISO
14001 standard, Renzi and Capelli (2000) and later Gu et al. (2008),
have pointed to the way that its adoption has improved the business
management system, favouring the data control and handling that in
turn favours management and helps to improve business competitive-
ness and market positioning. Subsequently, Heras-Saizarbitoria et al.
(2016a, 2016b) highlighted that the motivations for adopting EMAS,
especially internal motivations, influenced the extent to which man-
agement improvements were achieved and internalized, pointing out
that those factors affected market performance.

In contrast, Heras-Saizarbitoria et al. (2011) offered somewhat
differing results. Specifically, they found that only the internal motiva-
tions affected management performance. However, external motivations
also affected market outcomes related to competitiveness and were
positively correlated with improved management performance
measured in terms of a reduction of environmental problems.

Considering those patterns, the theoretical arguments have led to the
following propositions, in order to find out whether the previous asso-
ciations can be replicated and confirmed in the case of forest
certification:

Proposition 1. External sources of motivation will be positively
associated with management performance of forest certification.

Proposition 2. Internal sources of motivation will be positively asso-
ciated with management performance of forest certification.

Moreover, another interesting area of study could be to analyse
whether the management performance of forest certification is posi-
tively related to the market performance. That is, to analyse the medi-
ating effect of management results between motivations and market
results. In that context, some authors (Prajogo, 2009) affirmed that the
improvement of business performance requires that the basic principles
of forest management systems be oriented towards the improvement of
product quality, cost reduction, delivery improvement, and innovation
performance. Therefore, the improvement in commercial performance
could be the result of the improvement of operations and business
management. Furthermore, some other authors (Heras-Saizarbitoria
et al., 2011; Diaz de Junguitu and Allur, 2019; Tayo Tene et al., 2021)
confirmed that internal drivers led to better management results that
contributed to better market performance in the case of the ISO 14001
standard. Thus, the aim of that proposition is to analyse the association
between management and market performance, leaving the direct in-
fluence of motivations on market performance out of the analysis.

Proposition 3. The management performance of forest certification
will be positively associated with market performance.

5. Methods
5.1. Survey design

The questionnaire design included four fundamental parts. The first
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part collected general information, maintaining the anonymity of the
respondent companies, and to avoid bias that might arise from greater or
lesser response rate frequencies, depending on company characteristics.
General information was collected, in which the size of the company, its
activity, and date of certification were analysed. In the second, the main
motivations, according to the PEFC standard, that have led companies
down the path towards forest certification were included. Based on a
previous analysis of the literature (Zubizarreta et al., 2021), the moti-
vations were divided into two main groups depending on whether they
arose from either external or internal factors. Specifically, within the
external factors, reputation and corporate image, customer demands,
and legal aspects were analysed, and among the internal factors, those
related to moral awareness of the environment and learning and
continuous improvement were analysed. In the third, the focus was on
the management performance. In that case, the benefits that influenced
the improvement of processes and product management were analysed.
Finally, the benefits related to the market were studied, drawing a
distinction between the benefits that influenced product prices and
market share. In all cases, respondents were expected to select between
1-to-5 points on a Likert-type scale. Measurement scales of this type that
measure perceptions are often used in the empirical literature on man-
agement and are considered to meet the criteria of reliability and val-
idity (Ketokivi and Schroeder, 2004). The survey itself set out in Spanish
the meaning of each of the 5 points on the rating scale, as an aid to its
understanding, following the guidelines indicated by Corvelec (Corvel-
lec, 2018). In addition, in order to obtain more information on the main
internal and external sources of motivation and the main impacts on
management and market results, the survey included open-ended
questions, in order to gain a more precise understanding. Those open-
ended questions were asked beforehand, so that the subsequent con-
tent of the survey could not influence their perceptions. Subsequently, in
a second phase, it was found that the open questions yielded heteroge-
neous results, but in 96.77% of cases corresponded to the survey items. It
was then confirmed that those survey items were the most highly rated
in all cases, which upheld the internal consistency of the data, although
it was true that, in some cases, they shared the highest value with
another items (Taylor et al., 2007; Chakraborty and Biswas, 2019).

5.2. Data collection

The questionnaire was sent to the 1194 companies that had gained
certification in 2019. The respondents were informed of the research
protocol. The aim was to collect information from companies with some
experience working with a certified forest management system, in order
to measure the results. In addition, the protocol guaranteed the ano-
nymity of the companies that responded to the questionnaire at all
times. Specifically, 124 companies responded to the questionnaire, i.e., a
response rate of 10.38%, which yielded an error of less than 8.4% at a
confidence level of 95%.

The bilateral Chi-square independence test was performed to avoid
any possible bias. With this objective in mind, the proportional differ-
ences between the universe (1194) and the sample (124) were analysed,
transforming the variables with a binomial function according to
whether or not they belonged to each specific group. Specifically, both
size and activity were analysed, by classifying the companies into micro
(10 or less), small (11-to-50), medium (51-to-250), and large (251 or
more employees) companies, and taking into account whether their
activities were forest work, first transformation, or second trans-
formation groups. In the first step of the test, the data files containing the
data of the certified companies, sourced from PEFC Spain, were previ-
ously crossed-checked with the SABI database (an economic-financial
information database of the Van Dijk Bureau). In the second, the re-
sults of the universe from the cross-checked files were compared with
the results of the sample calculated on an Excel file generated with the
answers to the questionnaire. Through those tests, any bias linked to the
different group compositions and in relation to size and activity was
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ruled out.

In addition, a reliability analysis to measure the internal consistency
of each of the factors supported by the observable variables is presented
in Table 3. In the analysis, the external motivations factor values never
reached the necessary minimum values to uphold the internal consis-
tency of the data. The legal motivations variable was therefore excluded
from the construct, because its rating was significantly lower in relation
to the other items, it had a different pattern of variation, in relation to
both the other motivations and the open-ended questions, and in no case
had it been chosen as the main motivation. Having withdrawn the legal
variable as an external motivation, Cronbach's Alpha yielded a value
higher than 0.7 in all cases, which is defined in the literature as an
adequate value. (Robinson, 1991).

Finally, common method bias was tested using Harman's post hoc
test of individual factors. In that test, the factor with the highest value
explained 38.18% of the variance, i.e., it explained less than 50%, ful-
filling the requirements specified in the work of Podsakoff and Organ
(1986).

5.3. Statistical analysis

The statistical study was divided into two main parts. In the first part,
the descriptive analysis was performed using version 28 of the SPSS
Software. It included a study of motivations and results sorted in
accordance with company characteristics and two studies of the results
in terms of company motivations. The first one followed the classifica-
tion used in previous studies on ISO 9001 (Boiral and Roy, 2007) and
ISO 14001 (Boiral, 2007; Heras-Saizarbitoria et al., 2011), in which
adoption processes were classified as mobilizing, proactive, ritual, and
reactive, depending on the importance of the external and internal
motivations.

In the second part, despite not being able to affirm the causality of
the relationships, as it was not possible to certify the non-existence of
other determining factors, a Structural Equation Model (SEM) was
implemented, in order to contrast the propositions based on the theo-
retical arguments, with the aim of confirming the associations. To that
end, the guidelines set out by Byrne (2013) were followed using the EQS
software to confirm the associations obtained at the theoretical level
based on the motivations and the effects of adopting management
standard certifications. SEM is a multivariate statistical analysis tech-
nique with various statistical tests that can be used to determine the
adequacy of the model that is fitted to the data (Bollen, 1989). This
technique, incorporating observable and latent variables, serves to
represent (Shahangian et al.,, 2021), to estimate (Hurlimann et al.,
2008), and to test (Doria et al., 2009) the structural associations of a
model. Its two fundamental parts are for measurement and for structural
purposes (Shahangian et al., 2021). As Mueller (2012) pointed out, this
type of model has a great advantage, in so far as it can be used to

Table 3
Latent and observed variables.
Factors o Included Excluded
Cronbach  observable variables observable
variable
External Reputation and corporate

0.750 image Legal
Customer demands
Moral awareness of the

motivations

environment

Learning and continuous
improvement

Process management
improvement

Product management
improvement

Increase in sales
Increase in price

Internal motivations ~ 0.722

Management

Performance 0.979

Market Performance  0.775
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evaluate and to confirm the type and the direction of the associations
expected to be found between the variables of the model, in order
subsequently to estimate the parameters of the proposed associations on
the basis of theoretical studies. Hence, they are usually referred to as
confirmatory models, since the fundamental interest is through the
analysis of the sample to “confirm” the associations proposed based on
the explanatory theory that was chosen as a reference (Byrne, 2013;
Mueller, 2012).

In the SEM models, it is commonly accepted that the minimum
sample size depends on the characteristics of the model (Kline, 2011).
There are several methods to indicate the minimum value of N. Among
those methods, the ratio obtained from the ratio between N and the
number of estimated parameters (in our study 124/21 = 5.9) has to be
larger than 5 (Worthington and Whittaker, 2006), the ratio between N
and the number of measured indicators (124/8 = 15.5) has to be greater
than 15 (Hair et al., 2014), or the ratio obtained from the ratio between
N and the observed variables plus the number of latent constructs (124/
12 =10.33) has to be larger than 8 (Catena et al., 2003). In addition, the
approach of MacCallum et al. (1996), based on the overall fit of the
model measured by the RMSEA index, an indicator that is affected by the
sample size, is worth mentioning. Specifically, an optimal fit of the
RMSEA yielded a value of below 0.05 in the literature, as was the case in
this study where the value was 0.034 (Lee and Cai, 2012; Steiger, 2007).

In our study, the measurement part was used to apply a confirmatory
factor analysis to examine the associations between the latent and the
observed variables (Ross et al., 2014). The following equations were
formulated:

(M) Reputation and corporate image = 1; * External motivations +
11 * Errorj.

(M>) Customer demands = 15 * External motivations + 15 * Errors.

(M3) Moral awareness of the environment = t3 * Internal motiva-
tions + 13 * Errors.

(M4) Learning and continuous improvement = 14 * Internal moti-
vations + 14 * Errory.

(Ms) Process management improvement = 15 * Management Per-
formance + 15 * Errors.

(Mg) Product management improvement = t¢ * Management Per-
formance + 1 * Errorg.

(M) Increase in sales = 17 * Market Performance + 1; * Error;.

(Mg) Increase in Price = tg * Market Performance + 1g * Errorg.

T1, T2, T3, T4, Ts, Te, T7 and Tg, and 19, 1o, 13, 14, 15 1g 17 and 1g are the
coefficients used to measure the degree to which the latent variables can
be related with the observable variables and the errors, respectively.

The structural part, represented in Fig. 1, was intended to analyse the
3 stated propositions. For that reason, the first structural equation
captures the associations of internal and external motivations with
management performance. The second structural equation includes the
association between management performance and market perfor-
mance. The association of motivations with market performance is only
analysed indirectly, as authors such as Prajogo (2009) and Tayo Tene
et al. (2021) pointed out that the influence of motivations on manage-
ment performance affected market performance.

(S1) Management Performance = a; * External motivations + oy *

Internal
Motivations H2 (+) 2 «
H3 (+) 2> a3
Management Market
Performance Performance
External H1(+) > o
Motivations

Fig. 1. Structural equation model showing the propositions.
(Source: Authors' own work. Note: Solid lines show propositions P1, P2 and P3.
The + sign represents a positive association between two variables.)
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Internal motivations + p; * Distortion;.

(S2) Market Performance = a3 *Management Performance + f3
*Distortions.

a1, ap and ag are the coefficients used to measure the degree to which
the latent variables can be used to test the propositions, and p; and f, are
indicators of the relation between the dependent factors and the
distortions.

6. Results
6.1. Descriptive analysis

Table 4 shows the mean and standard deviations of the observable
variables, depending on the characteristics of the firms. It can be seen
that the companies rated the motivations section higher than the results
section. Specifically, the means obtained for the evaluation of motiva-
tions were between 3 (medium) and 4 (high), while the benefits were
between 2 (low) and 3 (medium). Among the motivations, the ratings of
the variables “reputation and corporate image”, and “moral awareness
of the environment” stand out with values of 3.8 and 3.6, respectively.
Among the results, the value of the “increase in price” (2.2) variable was
notably negative.

In relation to the influence of company characteristics on the results,
it was observed that the smaller companies valued two internal moti-
vations —“moral awareness of the environment” and “learning and
continuous improvement”-, significantly more than the larger com-
panies. In addition, they also valued the management result —process
management improvement” and “product management improvement”-,
more positively. In relation to activity, significant differences were
detected in relation to the results. Specifically, the companies engaged in
Forest Work, despite being a small sample of only 17 companies, yielded
significantly higher scores across the board in the results that were
analysed. Average scores of 3.5 or higher were given to the four vari-
ables under analysis and a significant difference of 0.8 or higher with
respect to the mean scores of the other companies.

The structural part is used to analyse the influence of motivations on
the results. Specifically, the sample was divided into four groups, each
one representing the various motivations of the companies when
adopting and certifying their forest management systems, following the
classification of Boiral and Roy (2007). Applying the Kruskal-Wallis H-
test, it was observed that the results were not homogeneously distrib-
uted in the four motivation groups under analysis. Specifically, the best
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results for “product management improvement” and “increase in price”
variables were linked to the mobilizing integration group (high level of
external and internal motivations), which also achieved the best results
for “process management improvement” together with the companies
forming the proactive integration group (low level of external motiva-
tions and high level of internal motivations) (see Table 5). However, the
best results for the “increase in sales” variable corresponded to the ritual
integration group (high level of external and low level of internal mo-
tivations), closely followed by the mobilizing integration group. Finally,
it was noteworthy that the lowest scores for all four variables corre-
sponded to the reactive integration group (low level of internal and
external motivations).

6.2. Structural equation modelling

SEM was conducted adopting the Maximum Likelihood Solution
(MLS). The research model included four factors to test the propositions.
In addition, 8 observed variables were included. The fitness analysis of
the model started with the calculation of the Chi-square. The value was
17.254 for 14 degrees of freedom, which implied a p-value of 0.243 that
was higher than 0.05. The goodness of fit is depicted in Table 7. Jor-
eskog- Sorbom's Goodness of Fit Index (GFI), Joreskog- Sorbom's
Adjusted Goodness-of-Fit Index (AGFI), the Comparative Fit Index (CFI),
the Bentler-Bonett Normed Fit Index (NFI), and the Bentler-Bonett Non-
Normed Fit Index (NNFI), all yielded optimal values that were higher
than 0.9 (Miiller et al., 1999). In addition, the standardized root mean
residual (SRMR) and the root-mean-square error approximation
(RMSEA) had low levels of 0.043 and 0.034, respectively (Miiller et al.,
1999). Measurement of the reliability of the model yielded an optimum
Cronbach's Alpha (0.886) and RHO coefficient (0.932) (Fornell and
Larcker, 1981).

The measurement component was explained by the standardized
equations (from M1 to M8). As may be seen, the R? varied between
0.392 and 0.950, so the percentage of variance explained varied be-
tween adequate values higher than 30% (M, M3, M5 and Mg) and
optimal values higher than 55% (M;, M4, My, Mg) (Tenenhaus, 2008).

(M;) Reputation and corporate image
= 0.831" External motivations + 0.557" Error; >R? = 0.690

(M) Customer demands = 0.729" External motivations + 0.684" Error,~>R? = 0.532

Table 4
Descriptive analysis of the results according to the size and activity of the firms.
Mean Micro Small Medium Large Forest work First transf. Second transf. Other

Reputation and corporate image 3.8(0.8) 3.9(0.9) 3.9(0.8) 3.8(0.6) 3.4(0.7) 4.1(0.8) 3.9(0.8) 3.7(0.6) 3.8(0.8)
Customer demands 3.1(0.9) 2.9(0.9) 3.3(0.9) 3.1(0.8) 2.5(0.9) 3.5(0.8) 3.1(0.9) 3.0(0.9) 3.0(0.9)
Moral awareness of the environment 3.6(1.1)* 3.8(1.1) 3.7(1.0) 3.4(0.9) 2.2(0.9) 3.6(1.1) 3.7(1.0) 3.4(1.1) 3.7(1.1)
Learning and continuous improvement 3.1(1.3)* 3.5(1.2) 3.2(1.3) 2.6(1.2) 2.3(1.3) 3.5(1.1) 3.3(1.2) 3(1.2) 2.9(1.4)
Process management improvement 2.8(1.4)*+ 3.2(1.4) 2.9(1.5) 2.4(1.0) 1.5(1.0) 3.6(1.3) 3.1(1.3) 2.5(1.3) 2.6(1.5)
Product management improvement 2.7(1.3)*+ 3.0(1.3) 2.8(1.5) 2.3(1.0) 1.5(1.0) 3.5(1.1) 2.9(1.2) 2.4(1.2) 2.5(1.5)
Increase in sales 2.9(1.3)++ 3.01.49) 3.0(1.4) 2.7(1.1) 2.5(0.6) 3.7(1.3) 2.7(1.2) 2.6(1.1) 2.9(1.4)
Increase in price 2.2(1.3)++ 2.4(1.5) 2.2(1.3) 1.8(0.9) 1.8(1.0) 3.5(1.5) 2.2(1.3) 1.8(0.9) 1.8(1.2)
N 124 40 51 29 4 17 31 25 51

Source: Authors' own work. Note: The standard deviation of the sample is shown between parentheses. * Significant differences detected at a significance level of o« =
0.05 (Kruskal-Wallis H-test) between the groups formed according to the number of employees. + Significant differences detected at a significance level of a = 0.05
(Kruskal-Wallis H-test) for companies according to their activity. ++ Significant differences detected at a significance level of a = 0.01 (Kruskal-Wallis H-test) for

companies according to their activity.
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Table 5
Influence of the motivations on results.
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Ritual integration

Process management improvement
Product management improvement
Increase in sales

Increase in price

Reactive integration

Process management improvement
Product management improvement
Increase in sales

Increase in price

Low

Internal Motivations

High

External motivations

Low

(12.1%) Mobilizing integration (39.5%)
2.8(1.5)** Process management improvement 3.5(1.3)**
2.6(1.3)** Product management improvement 3.5(1.2)**
3.4(1.4)* Increase in sales 3.3(1.2)*
1.9(1.2)** Increase in price 2.9(1.4)**
(37.1%) Proactive integration (11.3%)
2.0(1.1)** Process management improvement 3.5(1.3)**
1.9(1.0)** Product management improvement 3.2(1.1)**
2.5(1.3)* Increase in sales 2.9(1.2)*
1.6(1.0)** Increase in price 2.0(1.2)**

High

Source: Authors' own work. Note: The standard deviation of the sample appears between parentheses. ** Significant differences detected at a significance level of a =
0.01 (Kruskal-Wallis H-test). * Significant differences detected at a significance level of a = 0.05 (Kruskal-Wallis H-test).

Table 7
Goodness of fit summary, fit measures and reliability indexes.

Goodness of fit summary

Chi-square 17.254
Degrees of freedom 14
Probability value 0.243
Fit Measures
GFI 0.968
AGFI) 0.916
CFI 0.995
NFI 0.973
NNFI 0.990
SRMR 0.034
RMSEA 0.043
RELIABILITY
Cronbach's Alpha 0.886
Coefficient RHO 0.932
Source: Authors' own work.
(M3) Moral awareness of the environment
= 0.626" Internal motivations + 0.780" Errors -R? =0.392

(M,4) Learning and continuous improvement

= 0.917" Internal motivations + 0.399" Error,~R? = 0.840

(Ms) Process management improvement

= 0.698" Management Performance 4-0.716" Errors>R? = 0.487

(M) Product management improvement

= 0.733" Management Performance + 0.681" Errors>R? = 0.537

(M;) Increase in sales = 0.942" Market Performance +0.335" Error,>R?

= 0.888
Internal
Motivations 0613 *
Management 0.819 Market
Performance Performance
External 0.174
Motivations

Fig. 2. Summary of the Structural equation results.

11

(Mg) Increase in Price = 0.975" Market Performance 4 0.223" Errorg->R?
=0.950

The structural model is shown in Fig. 2 and in Equations E; and E,.
Used to test the stated propositions, it was based on the following two
standardized equations that presented optimum R? values (0.591 and
0.636).

(E1) Management Performance = 0.174 * External motivations
+0.613 * Internal motivations +0.639 * Distortion; = R? = 0.591.

(E3) Market Performance 0.819 *Management Performance
+0.604 * Distortiony » R? = 0.636.

6.3. Propositions

P;: External sources of motivation for PEFC implementation will be
positively associated with management performance.

Proposition 1 was rejected. The relation between the factors at the
structural level was not significant.

P,: Internal sources of motivation of PEFC implementation will be
positively associated with management performance.

Proposition 2 was accepted. The structural model lent support to the
proposition. In addition, the indices of the structural model and its as-
sociations were quite strong.

P3: Management performance of PEFC implementation will be
positively associated with Market Performance.

Proposition 3 was accepted. It was also confirmed at a confidence
level of a = 0.01 and with a very high resulting index in the structural
model of 0.819. A figure that, in addition to confirming the proposition,
also indicated a very strong degree of influence.

7. Discussion

In our study, the best results were in relation to the “product man-
agement improvement” and the “increase in price” variables that were
in the mobilizing integration group (high level of external and internal
motivations). That same group also achieved the best results for “process
management improvement”, together with the companies forming the
proactive integration group (low level of external motivations and high
level of internal motivations). However, the best results for the “increase
in sales” variable were linked to the ritual integration group (high level
of external and low level of internal motivations), closely followed by
the mobilizing integration group. The lowest scores for the four vari-
ables under analysis were linked to the reactive integration group (low
level of internal and external motivations). It can therefore be affirmed
that the conditions and the context within which the standard was
adopted, rather than the standard per se, had the highest impact on
organizational performance.

In the structural model, the influence of the external motivations was
not confirmed, although the influence of internal motivations on man-
agement performance was significant. The greater significance of the
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internal motivations was aligned with the results of other academic
studies on the ISO 14001 standard. The association between motivations
for integrating the ISO 14001 standard and the effects of integration
were analysed in those studies, to conclude that companies certified for
internal reasons obtained greater benefits (Singels et al., 2001; Boiral
and Roy, 2007; Heras-Saizarbitoria et al., 2011; Diaz de Junguitu and
Allur, 2019). Specifically, the ritual and reactive integrations were
linked with symbolic adoption of standards (Diaz de Junguitu and Allur,
2019; Tayo Tene et al., 2021). The impact of the standard on manage-
ment performance, without being truly integrated into daily activities,
may be uncertain. If the standard is internally driven (proactive and
mobilizing integrations), it is reasonable to expect the implementation
of the necessary measures to improve management performance.

Based on the results, it may be suggested that better management
performance leads to better market performance. The comments of
managers lent support to the findings, reinforcing the argument that the
implementation of forest certification per se will not improve market
performance. However, improving operational and management pro-
cesses will improve customer perceptions of quality and, in conse-
quence, market performance.

In addition, the mediating effect of management results between
internal motivations and market results should be measured. The
opinions of managers and technicians supported the results that
confirmed the conclusions reached in the case of ISO 14001 (Heras-
Saizarbitoria et al., 2011; Diaz de Junguitu and Allur, 2019; Tayo Tene
et al., 2021). Internal drivers are linked to more substantive adoptions.
They lead to better management results that contribute to better market
performance. Therefore, although external drivers, such as institutional
pressures to obtain certification, are in many cases important, the focus
should be on what each company or forest owner can do internally to
improve management performance using the guidelines prescribed by
forest certification standards and thus, improve market performance.
Those results also imply that the importance of the manager or forest
owner perspective should also be highlighted, as managers can achieve
effective and successful implementation of these standards when their
commitment is clear and explicitly stated.

8. Conclusions

The associations between the motivations that drive forest certifi-
cation and the perceived impacts have been analysed in this study. On
the basis of the results, it may be emphasized that outcomes related to
forest certification can vary significantly from one organization to
another, depending on the driving force behind the measures taken to
achieve certification. In line with the conclusions obtained in the work
of Nair and Prajogo (2009), it has been affirmed that the improvement of
business performance requires the basic principles of forest management
systems to be oriented towards the improvement of product quality, cost
reduction, delivery improvement, and innovation performance. There-
fore, the result of improvements to operations and business management
will result in the improvement of commercial performance. This
conclusion can help forest managers and owners to develop realistic
expectations towards the results of forest certification standards and
their implementation, and can set the path that companies must follow,
if they are to see the real benefits and impacts of such standards.

Managers therefore need to raise awareness of the importance of
forest certification and, so that their message is communicated to em-
ployees, they must evaluate the standards, and internalize them on a
day-to-day basis, rather than only preparing for external audits. Once
the external motivations are transformed into internal ones, the work-
force will voluntarily implement the standards.

In our study a general framework has been proposed, which con-
tributes to improving our understanding of the key issues underlying
forest certification and that can be used to explain the associations be-
tween the motivations and the impacts associated with forest certifica-
tion, from a critical point of view, which is yet an unaddressed area of
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study. The implications of these findings may be of interest to the main
stakeholders that concern themselves with certification and its imple-
mentation, especially managers, consultants, certified bodies, and the
public administration. In addition, the results have managerial impli-
cations and should encourage firms considering forest certification to
undertake an in-depth examination of their motives and to evaluate
whether they should go ahead with the certification process. Managers
considering the adoption of the forest certification standard when
commercial pressures are low and when they have not yet clearly
identified internal motives should take time to reflect on its potential
benefits and impacts, in order to maximize the internal benefits.

8.1. Limitations and future lines of research

There are several limitations in relation to the survey that was
administered in this study, which may serve to define future lines of
work. Based on the results, causality cannot be asserted, as there may be
other important factors that are not considered in this study. Another
limitation is related to the fact that the information was based on the
perceptions of forest managers and owners. Therefore, the analysis of
forest certification and its impacts, carried out in this way, may present
certain methodological weaknesses and distortions. Thus, an interesting
avenue of research might be to examine the existence of different per-
ceptions of forest certification within the same organizations, inter-
viewing employees, managers, and quality specialists. Performing case
studies, interviews and qualitative analyses could be the most appro-
priate approach to this type of research. Moreover, future surveys might
collect, analyse and triangulate information from various stakeholders,
including middle managers, employees, suppliers, customers, and au-
ditors, as suggested by Heras-Saizarbitoria et al. (2011). Furthermore,
although the sample size is sufficient, it has not been possible to affirm
the causality of the relationships. That is one reason why those associ-
ations should be investigated in greater detail. It would therefore be
advisable to carry out further research with larger sample sizes,
comparing them with samples of non-certified companies, aligning
replications of the study in different regions and cultures, and incor-
porating quality data that could condition these associations, such as the
characteristics of the companies.

In addition, it has been suggested in several studies that organiza-
tions certified for longer periods tend to obtain greater benefits than
more recently certified organizations, because of the extra time they
have had to integrate the improvements that accompany certification
(Siougle et al., 2019; Hernandez-Vivanco et al., 2019). Therefore, sur-
veys designed to collect information at various moments would provide
valuable information on the evolution of both the long and the short-
term impacts.
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