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Union is strength The integration of ISO 9001 and I1SO 14001 contributes to
improve the firms’ financial performance

Abstract

Purpose — The purpose of this paper is to fill a gap in the management systems (MSs) field by
addressing whether the implementation of an integrated management system (IMS) and the
integration level of its elements bring benefits and/or challenges to companies and whether these are
related to corporate financial performance (CFP).

Design/methodology/approach — Drawing on a Spanish sample of 76 organizations with at least an
environmental and a quality MS, the authors perform a partial least squares (PLS) analysis.

Findings — The results showed evidence of a positive relationship of the integration benefits with
respect to the integration level of MS documentation and the integration level of MS procedures that
overweights the negative significant effect of difficulties of integration in relation to the integration
level of MS documentation and the integration level of MS procedures. The authors also found new
evidence on this topic, related to a positive significant relationship between the integration level of
MS procedures and CFP that overweights the negative significant effect of integration level of MS
documentation on CFP.

Research limitations/implications — This study used cross-sectional data from interviewees who are
Catalan managers. Furthermore, the mail survey was answered in 2010 at the beginning of the
economic crisis from which results should be taken with caution given that the situation might have
changed due to the continuation of the Spanish economic crisis.

Practical implications — The findings could allow companies’ managers to understand the extent to
which the integration of quality management practices and environmental management practices
influences some of the most relevant firms’ financial performance dimensions.

Originality/value — As far as the authors know, there are not empirical studies that address the
relationship of IMS with a measure of performance such as CFP.
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1. Introduction

During the last three decades, environmental, quality and other management systems (MSs) and their
corresponding standards have proliferated worldwide. For instance, the number of certificates
delivered at the end of 2013 for the two most implemented standards of the International Organization
for Standardization (ISO), that is, the ISO 9001 and ISO 14001 standards, reached 1,129,446 and
301,647, respectively (I1SO, 2014). Other MSs can also be certified with the standards for occupational
health and safety (e.g. OHSAS 18001 and CSA Z71000), for corporate social responsibility and
accountability (e.g. SA 8000 and AA 1000), for security of information systems (ISO 27001) as well as
for supply chains (ISO 28000) or energy management (ISO 50001). As various authors highlight (e.g.
Delmas, 2001; Tari et al.,, 2012), the ISO 9001 and 14001 standards are voluntary and fulfil the
organizational objectives of systematizing and formalizing business processes, translating these to
procedures and documenting the systems. Thus, they do not measure the quality of a firm’s products
or services or a firm’s environmental results, hence they are not performance standards. Given this
“non-performance” orientation of the standards, the majority of studies have analysed the benefits
that may be reaped from ISO 9001 and ISO 14001 certification and implementation as well as the
challenges firms may face (Simon et al., 2012a). These studies have also analysed the benefits and
difficulties of implementing an integrated management system (IMS) that joins together all the
systems in the organization. The benefits of IMS have been found to be higher to the benefits of
implementing the MSs individually due to the existing synergies among the different systems, which
in turn makes the management of the IMS more efficient. However, as far as we know, there are no
empirical studies that address the relationship of IMS with a measure of performance such as
corporate financial performance (CFP). Therefore, the objectives of this paper are twofold. First, we
aim to analyse whether the benefits and difficulties of implementing an IMS have an effect on the
integration level of the different IMS elements, namely the procedures and the documentation.
Second, we want to analyse whether the integration level of the companies’ MSs has a significant
impact on their CFP. The paper is structured as follows. In the first section we review the literature on
the benefits and difficulties of the implementation of 1ISO 9001 and ISO 14001 based MSs, their
relationship with financial performance and the studies (or the lack of studies) on IMS and financial
performance. Then we delve into the methodology followed to test our hypothesis and we present
the results of a model linking IMS and CFP. Finally, we discuss the results and offer some concluding
remarks.

2. Literature review
2.1 Benefits and difficulties of MSs

The benefits of implementing QMS and EMS and their related standards, 1ISO 9001 and ISO 14001,
have been widely studied (Boiral and Gendron, 2011; Heras-Saizarbitoria and Boiral, 2013). From a
theoretical point of view, QMS are likely to increase firms’ competitiveness by being more efficient and
lowering the cost of quality, thus increasing productivity, on-time delivery and customer satisfaction
(Casadesus and Karapetrovic, 2005a, b; Santos et al., 2012).

Following a similar reasoning, the implementation of an EMS can bring competitive advantage to
companies as it may help them to become aware of and reduce inefficiencies in their use of resources
(Holt, 2011; Curcovic and Sroufe, 2011; Tari et al., 2012; Grolleau et al., 2013). For example, ISO 9001
adoption has been related to the improvement of the internal efficiency of the company (Douglas and
Glen, 2000; Terziovski et al., 2003; Jang and Lin, 2008; Sharma, 2005; Heras-Saizarbitoria et al., 2011),



quality improvement (Escanciano et al., 2001; Casadesus and Karapetrovic, 2005a, b), customer
satisfaction (Gonzalez-Torre et al., 2001), improved image for competitors and stakeholders (Casadesus
and Karapetrovic, 2005a, b) and employee motivation (Santos and Escanciano, 2002; Kunnanatt, 2007).
The same kind of study has been undertaken regarding ISO 14001 benefits (Heras-Saizarbitoria and
Boiral, 2013). The main benefits of this standard are linked to a reduction in the usage of resources
and enhanced image for stakeholders (Delmas, 2001; Bansal and Bogner, 2002; Melnyk et al., 2002;
Bansal and Hunter, 2003; Gonzdlez-Benito and Gonzdlez-Benito, 2005; Yin and Schmeidler, 2009;
Rodriguez-Melo and Mansouri, 2011).

On the other hand, other studies consider that the implementation of MSs and their related standards
do not necessarily drive to more competitiveness (Grolleau et al., 2013). In fact, according to some
studies, they can lead to decrease firms’ competitiveness (Konar and Cohen, 2001; Corbett et al.,
2005). Moreover, firms can face many difficulties when implementing MSs, such as the lack of top
management commitment, the limited resources, the challenging integration of these new
management practices in the organizational culture, the requirements of the system, the
organizational structure and commitment of the human resources (managers and workers) (Leung et
al., 1999; Casadesus and Karapetrovic, 2005a, b; Psomas et al., 2011; Sampaio et al., 2009; Heras-
Saizarbitoria and Boiral, 2013).

Despite the benefits associated to the implementation of MSs and their corresponding standards,
unless certification is not positively associated with financial performance, it may lack credibility and
be considered as another transitory management trend (Sharma, 2005). Nonetheless, whether
Management Systems Standards (MSSs) certification is associated with more objective measures of
performance, such as financial performance, remains an issue (Sharma, 2005), which we attempt to
tackle in the following section.

2.2 MS standards and financial performance

Although many studies to analyse the relationship between the implementation and certification of
ISO 9001 or ISO 14001 and financial performance have been undertaken, the majority of them lead to
inconclusive results (Feng et al., 2008; Sampaio et al., 2012; Tari et al., 2012). There are some empirical
investigations that conclude that there is a positive relationship between ISO 9001 or ISO 14001
certification and corporate financial improvement (Lee et al., 2001; Beirao and Sarsfield Cabral, 2002;
Janas and Luczak, 2002; Nicolau and Sellers, 2002; Wayhan et al., 2002; Chow-Chua et al., 2003;
Kaynak, 2003; Dimara et al., 2004; Naser et al., 2004; Parast et al., 2011; Shahin and Dabestani, 2011;
Castka and Corbett, 2015), whilst others do not empirically support this association (Haversj6, 2000;
Lima et al., 2000; Aarts and Vos, 2001; Heras et al., 2001, 200243, b; King and Lenox, 2002; Tsekouras
et al., 2002; Martinez-Costa and Martinez-Lorente, 2003; Al-Tuwaijri et al., 2004; Corbett et al., 2005;
Moneva and Ortas, 2010; Amato and Amato, 2012; Al-Najjar and Anfimiadou, 2012).

2.2.11S0 9001 and financial performance.

The theoretical underpinnings that lay under the proposal that the implementation of ISO 9001 can
increase financial performance are Garvin’s (1984) and Deming’s (1986) quality models, which put
forward that, as the quality of a company is improved, waste is eliminated, costs are reduced, and
financial performance improves. Empirical studies confirm this proposition. For instance Sharma
(2005) found in a panel data sample of six years in Singapore that the financial performance of firms
that had achieved ISO 9001 certification was significantly superior to the non-certified firms.

Applying event-study methods from 7,238 US manufacturing firms, Corbett et al. (2005) put forward
that 1SO 9001 certification leads to a significant increase in a series of financial measures (the return



on assets (ROA), return on sales (ROS) and Tobin’s q sales, cost of goods divided by sales, and sales
divided by assets). Terlaak and King (2006) used a 232 firm sample and concluded that ISO 9001
increased the sales of the companies. For their part, Benner and Veloso (2008) also used panel data
from 650 firms in the car supplier industry and found that early implementation of 1ISO 9001 had
significant positive impact on financial performance measured with increases in the firm’s ROA, ROS
and Tobin’s g. In the same vein, Kafetzopoulos and Gotzamani (2014) found a positive relationship of
ISO 9001 and food standards with financial performance in 347 Greek firms. On the opposite, several
authors have proposed a negative effect of ISO 9001 certification on firm’s performance. For example,
Terziovski et al. (1997) examined 962 Australian and 379 New Zealand companies to find that among
several financial variables only cash flow significantly increased with certification.

However, other variables studied such as market share or sales growth did not increase. Similarly, Lima
et al. (2000) analysed 129 firms from Brazil on five indicators (operating income on total assets, net
income on total assets, sales to total assets, operating income to sales and net income to sales) and
stated that no discrepancy in the performance levels can be found between certified and non-certified
firms. For their part, Martinez-Costa et al. (2008) study a sample of 700 Spanish firms to find that I1SO
9001 certification had little or no effect on the firms’ productivity and ROA. Also, with a survey of 204
firms, McGuire and Dilts (2008) found no significant effect of ISO 9001 on the stock market valuation.

2.2.2 1SO 14001 and financial performance.

Due to the similarities of the two standards, the reasoning for ISO 14001 to bring financial
enhancements can consequently be proposed. The implementation of an environmental MS standard
canincrease a firm’s added value, e.g., through an improvement of productivity (Nishitani, 2011). Thus,
it is expected that EMS implementation brings about sales increase through an increase in the demand
of environmentally conscious customers and cost reductions through an improvement in productivity,
as well as the achievement of environmental objectives (Nishitani, 2011). Empirically, several authors
have studied the effect of EMS on financial performance.

For instance, Kinbara and Kaneko (2005) found a positive effect of environmental efficiency on ROA in
Japanese firms. Darnall et al. (2007) modelled data from an OECD survey of 4,200 manufacturing
facilities in France, Germany, Hungary, Canada, Japan, Norway and the USA in 2003, and found a
positive relationship between several environmental performance measures (e.g. water waste
efficiency improvements and reduction in air pollution) and financial profits. Also, Darnall et al. (2008)
examined survey data from more than 1,000 manufacturers from different countries and present
empirical evidence supporting EMS improve profitability and growth. Nishitani (2011) used panel data
on Japanese export-oriented companies from 1996 to 2007 and found that implementation of an EMS
enhances firm’s value. Tognere et al. (2012) present empirical evidence on the effect environmental
management certification (ISO 14001) on 552 Brazilian companies’ profitability using panel data
between 1996 and 2008. The results show that certified firms were more profitable than firms without
certification. Conversely, it has also been argued that EMSs do not increase financial performance.

EMS involve significant investment and important modifications of manufacturing processes in order
to reduce pollution and energy consumption and/or to use renewable sources of energy. As these
environmental investments increase production costs that cannot be reported in the product selling
prices, they can negatively affect the financial performance of companies (Klassen and Whybark, 1999;
Albertini, 2013). Empirically, this reasoning has been tackled by Konar and Cohen (2001) who used
data on 321 US publicly traded firms to find that environmental performance had a significant negative
effect on the market value of the firms. For their part, Watson et al. (2004) examined the effect of EMS
certification on the variation of the ratios of ROA, business margins and other similar financial ratios



and found that that there were no significant differences between certified and non-certified
companies. Similarly, a lack of proof of performance change was found by Cafidon and Garcés (2006),
who analysed the impact of ISO 14001 certification on improved market values in 80 large Spanish
companies. In the same line, no significant effect between EMS implementation and financial
performance measures such as ROS and ROA was reported by Toyozumi (2007), who used pooled data
from Japanese firms. Cafidn-de-Francia and Garcés-Ayerbe (2009) found that ISO 14001 certification
had a negative effect on the market value of less polluting and less internationalized firms.

2.3 IMSs and financial performance

Although the majority of studies examine the effect of the implementation of a single MSs on firm
performance, the reality is that more and more firms are implementing more than one MS (Bernardo
et al., 2012; Simon et al., 2012b). In fact, Grolleau et al. (2013) or Von-Ahsen (2014) propose that
because of their similarities and complementarities, quality and environmental MSs and their
corresponding standards are more likely to be associated to higher business performance when
implemented together than when only one of these standards is implemented.

Moreover, firms can decide to integrate several MSs into a single, jointly managed system (Karapetrovic
and Willborn, 1998; Douglas and Glen, 2000; Karapetrovic et al., 2006; Zeng et al., 2007; Bernardo et
al., 2009). Empirical studies regarding the scope and the level of integration confirm this idea (Zutshi
and Sohal, 2005; Jorgensen et al., 2006; Karapetrovic et al., 2006; Pojasek, 2006; Zeng et al., 2007,
Salomone, 2008; Karapetrovic and Casadesus, 2009; Bernardo et al., 2009, 2010; Asif et al., 2010;
Khanna et al., 2010; Leopoulos et al., 2010; Lopez-Fresno, 2010; Simon et al., 2011, 201243, b; Bernardo
etal., 2012).

The integration of MSs refers to the action and the effect of combining or merging the elements of
individual MSs. This implies that organizations need to take action for sharing tools, methodologies,
and systematic management of different areas, and to comply with the different standards or models
governing the MSs (Khanna et al., 2010). For example, when firms integrate quality, environment and
occupational health and safety, it is possible to identify several common elements that can be coupled
or fused, such as the human resources, the documentation, the audits or the procedures ( Jgrgensen,
2008). Three main elements of a standardized MS which can be integrated at different levels, namely
goals, processes, and resources have been defined by Karapetrovic and Willborn (1998). Karapetrovic
et al. (2006) conducted an empirical study in order to examine the extent of integration of these
elements, and found that the majority of companies had integrated them to a high extent. Other
authors found the same results in their samples of companies (Bernardo et al., 2010, 2012; Simon et
al., 2011, 2012a).

Standardized MSs usually contain the same basic principles and a general common structure (Fresner
and Engelhardt, 2004). They all require the definition of roles and responsibilities, to train personnel,
to define written procedures, to control and keep records of documentation and data, to continuously
improve and to perform internal audits (Wright, 2000; Zeng et al., 2007). In this sense, companies that
have different standards to comply with are likely to increase their costs from extensive paperwork
and confusion between demands of the individual standards. From a MS point of view, it would be
more appropriate to merge the different MSs into one system, because it reduces duplicate work and
bureaucracy ( Jgrgensen, 2008). Thus, today many organizations are implementing MSs not just to fulfil
the requirements of individual MSSs, but to operate in a more combined, efficient and effective way
(Asif et al., 2010). And in doing so, organizations can look to achieve significant internal benefits as well
as meeting any external demands (Asif et al., 2010).



Therefore, there has been a growing recognition of the value that IMSs can bring to the business
(Karapetrovic and Willborn, 1998; Douglas and Glen, 2000; Renzi and Cappelli, 2000; Casadesus and
Karapetrovic, 2005a, b; Zutshi and Sohal, 2005; Zeng et al., 2007; Curcovic et al., 2008; Salomone,
2008; Asif et al., 2009; Yin and Schmeidler, 2009; Khanna et al., 2010; Asif et al., 2010; Von-Ahsen,
2014). The major improvements related to having an integrated system presented by these authors
include aspects such as costs savings, operational benefits, better external image, improved customer
satisfaction and enhanced employee motivation.

Accordingly, our first and second hypotheses are:

H1. The benefits of IMS directly and positively affect the integration level of the documentation
resources of the organizations.

H2. The benefits of IMS directly and positively affect the integration level of the procedures of the
organizations.

Despite the numerous contributions defending the implementation of an IMS, firms also face some
difficulties during the integration process (Karapetrovic and Willborn, 1998; Karapetrovic, 2003). The
main difficulties cited in the literature are the lack of human resources and the lack of government
support. Internal organizational issues like departmentalization of functions, lack of resources and
individual concerns of the people involved (Karapetrovic and Willborn, 1998; Wassenaar and Grocott,
1999; Matias and Coelho, 2002; Zutshi and Sohal, 2005; Karapetrovic et al., 2006; Zeng et al., 2007;
Asif et al., 2009). Hence, our third and fourth hypotheses are:

H3. The difficulties of IMS directly and negatively affect the integration level of the documentation
resources of the organizations.

H4. The difficulties of IMS directly and negatively affect the integration level of the procedures of the
organizations.

However, although some authors (e.g. Asif et al., 2010; Santos et al., 2011; Oliveira, 2013) theoretically
propose that due to their numerous benefits mentioned above, the implementations of an IMS should
lead to improved financial performance, as far as we know, there are not quantitative empirical studies
testing this relationship. Thus, our fifth hypothesis is:

H5. The integration level of the documentation resources directly and positively affects CFP.

The effect of the difficulties of integration on CFP has not empirically been addressed either. Therefore,
we propose that our last hypothesis is:

H6. The integration level of the procedures directly and positively affects CFP.

3. Methodology

3.1 Questionnaire and measures used



To test our hypotheses we take as a reference framework the measurement model developed and
tested by Simon et al. (2014) for examining the difficulties in the integration of MSs. They find that
difficulties of integration negatively affect both the integration level of MS documentation and the
integration level of MS procedures.

However, they do not analyse how the implementation of IMSs can affect CFP. For this reason, we
introduce their three constructs — difficulties of integration, documentation and procedures — in our
model and add two additional construct — benefits of integration (Simon and Petnji Yaya, 2012) and
CFP, which allows us to study the relationship between CFP and two constructs: the integration level
of MS documentation and the integration level of MS procedures. T

hus, we adopted the measurement items from the conceptual and empirical research of Juran (1986),
Karapetrovic et al. (2006), Karapetrovic and Casadesus (2009) Simon and Petnji Yaya (2012) and Simon
et al. (2014) for generating the constructs “difficulties of integration”, “benefits of integration”,
“documentation” and “procedures”. For the measurement of all items of “difficulties of integration”
and “benefits of integration”, we use a Likert scale ranging from 1 (not at all important) to 5 (very
important) while for the items to assess “documentation” and “procedures” we use a Likert scale
ranging from 1 (not integrated) to 3 (fully integrated). To construct the “CFP” dimension, we utilize the
following items: ROA, return on equity (ROE), ROS, operating profits and cash flow (Claver et al., 2007;
Iraldo et al., 2009; Marti et al., 2015; Molina-Azorin et al., 2009; Moneva and Ortas, 2010).

ROA represents the amount of income a company gains for each euro of assets it controls, that is, it
measures the efficiency of assets in producing income. ROE indicates the amount of net income
generated by the firm with the shareholder investment. ROS represents the net income gained by the
firm for each euro of sales. Operating profits indicates the profits that a firm gains after removing
operating expenses (e.g. depreciation). Cash flow measures the firm’s liquidity, indicating whether a
firm has financial capacity to invest in implementing an IMS. These items are measured using the
widely known SABI database provided by Bureau van Dijk (www.bvdep.com/). We match the verified
financial data provided by Bureau van Dijk with those obtained through questionnaire using the name
of the company.

3.2 Sampling and data collection

This research uses the data of the respondents of a mail survey conducted by Simon and Petnji Yaya
(2012) and Simon et al. (2012a). This mentioned mail survey with the questionnaire was sent to 176
Catalan companies which had ISO 9001 and ISO 14001 certificates, in February 2010. Managers
responsible for the QMS and/or EMS in the firms answered it between February and June 2010. We
retained 76 questionnaires with complete and valid answers being the response rate representative as
shown by Simon and Petnji Yaya (2012) and Simon et al. (2012a) who examine this sample to analyse
the effect of integration characteristics on the innovation and customer satisfaction and the
relationship between the difficulties of integration and the integration level of MSs, respectively.

Finally, due to the lack of financial data our sample includes 50 companies. Although the sample size
is small, it is sufficient to provide efficient results according to Vandenbosch (1996) who indicated that
the efficient sample size for a four-construct product with five attributes per construct is in the range
of 50 responses. This is congruent with two popular rules of thumb indicating that the value resulting
of multiplying the number of estimated parameters by five must be lower than the sample size (Bentler
and Chou, 1987) and the minimum sample size of a partial least squares (PLS) path model is ten times
the maximum number of paths for the most predicted construct (Hair et al., 2012). However, Huth



(2008) demonstrates that the failure to comply with the later rule of thumb does not substantially
affect the quality of the model estimated.

4. Data analysis and results
4.1 Assessment of the measures

In order to model the effect of IMSs on CFP constructs we apply an exploratory principal components

factor analysis using the normalized varimax rotation method to the items of each considered
dimension: difficulties of integration, benefits of integration, documentation, procedures and CFP (Hair
et al., 1998). Each item that possesses a factor loading greater than 0.6 (Chin, 1998a, b; Gallardo-
Vazquez and Sanchez-Hernandez, 2014) is part of only one factor with eigenvalue W1 while we drop
poorly loaded items. We measure the adequacy of the factor analysis adopting the Barlett’s sphericity
and Kaiser-Meyer-Olkin (KMO) tests. The results are shown in Table I. The KMO test for CFP, benefits
and procedures is above 0.6 (significance level is around 0.6). However, the results of the KMO test
reach the value of 0.573 for difficulties and 0.576 for documentation, not being fully satisfactory.
Although the results of the KMO measures are not fully satisfactory for the difficulties and
documentation, their corresponding Barlett’s sphericity tests are 182.62 (df/4 55) and 124.83 (df% 10),
respectively, indicating that the correlation matrix of the variables introduced in the analysis differs
significantly from the identity matrix and, therefore, the factor analysis has an optimal level of
adequacy (Moneva and Ortas, 2010). The results of Barlett’s sphericity tests reach the value of 141.48
(df%a 10) for CFP, 146.99 (df% 45) for benefits and 648.95 (dfl4 45) for procedures, verifying that there
are sufficient correlation among variables.

Taking into account the factor loadings of each item and the results obtained in the KMO test and
Barlett’s sphericity tests, the scales to measure the CFP are made up of two dimensions, namely
“relative corporate financial performance (RCFP)” and “absolute corporate financial performance
(ACFP)”. The scales to evaluate benefits of integration are composed of four dimensions:
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“communication”, “efficiency”, “systems” and “tasks”. Furthermore, the scales to measure difficulties
of integration consist of four dimensions: “standards”, “internal organization”, “external support” and
“inefficiencies”. In the same way, the scales to evaluate documentation are composed of two
dimensions: “top management” and “medium and low management”, whereas the scales to measure
the procedures of integration are made up of two dimensions: “quality planning” and “quality control

and improvement”.
4.2 Validity and reliability of the proposed scales

To analyse the reliability and validity of the scales we perform a confirmatory factor analysis using PLS
which allows us to assess the psychometric properties of the factor structures.

Specifically, we employ an overall confirmatory measurement model where each measurement item
loads onto its respective latent constructs (Wong, 2013). Table Il summarizes the factor loadings and
some descriptive diagnostic statistics, such as t-values, standard deviations, Cronbach’s a and average
variances extracted (AVE). The results indicate that the scales built for the several constructs are valid,
with almost all the items statistically significant[1] ( po0.05), exceeding their factor loadings the
recommended 0.6 threshold (Chin, 1998b; Gallardo-Vazquez and Sanchez-Hernandez, 2014) in their
respective construct, except Proc6 (eliminated due to its value of 0.028). Given that in our case the
minimum value of factor loadings is 0.787, we can state that more than 50 per cent of the variance in
the observed variables is explained by the construct (Carmines and Zeller, 1979; Loureiro et al., 2012).



Furthermore, each Cronbach’s a coefficient is over the threshold of 0.7 (Nunnally and Bernstein, 1994)
in both constructs and in their factors, ensuring the internal consistency and validity of the construct.
The content validity is confirmed since the AVE from each construct comfortably exceeds the threshold
of 0.5 (Fornell and Larcker, 1981), indicating a strong convergent validity between the items measuring
the same construct as shown by Tables Il and Ill. To assess construct reliability we employ the
composite reliability (CR) summarized in Table Ill. The CR of each construct is greater than the
recommended 0.80 threshold (Koufteros, 1999; Nunnally, 1978), ranging from 0.86 to 0.98. This
implies that the variance captured by the factor is significantly more than the variance indicated by
error components (Lee et al., 2012), therefore, it is ensured the construct reliability of all constructs.
Altogether, these results provide evidence of a high degree of convergent validity and reliability of the
proposed scales. Additionally, to guarantee discriminant validity we compare the reliability coefficients
of the concepts to the bivariate correlation between pair of constructs following Lopez-Gamero et al.
(2011).

All reliability coefficients are higher than the correlation between the constructs of interest, as shown
in Table IV, which authenticates that each factor complies with the statistical requisite of
unidimensionality. After checking the validity and reliability of the scales, we evaluate the global
model.

4.3 Conceptual model and hypotheses testing

As shown in Figure 1, we propose a structural model path representing relationships between different
constructs, obtained from principal component analysis explained above, which are used as a second-
order latent construct (Simon et al., 2014). To estimate the relationship between the mentioned latent
constructs we employ PLS with the SmartPLS 2.0.M3 software package (Ringle et al., 2005). Structural
equation modelling through PLS, considered a second-generation multivariate analysis (Chiappetta
Jabbour et al., 2013), which is characterized by the estimation of the values for latent variables scores
using an iterative procedure, where each latent variable is created as the weighted sum or linear
combination of its manifested variables (Bravo et al., 2016) combining principal components analysis
and regression (Loureiro et al., 2012). This technique is useful for several reasons: the execution
algorithm does not require any specific statistical distribution of the data (Fornell and Cha, 1994;
Moneva and Ortas, 2010); the sample size for path coefficient estimation can be small (Chin and
Newsted, 1999; Lin and Hsu, 2015; Simon et al., 2014); it provides robust estimators in presence of
collinear issues caused by high correlation among limited observation values, missing data and
predicted variables (Lin and Hsu, 2015); the portions associated with the predicted variables (X) and
explanatory variables (Y) can be integrated into the model (Lin and Hsu, 2015) reducing type Il errors
(Lohmoller, 1989; Chin et al., 2003) that might exist in conventional principal components analysis; it
allows us to work with complex theory (relating concepts) and/or in initial stages of development as
in our case (Chiappetta Jabbour et al., 2013) avoiding problems of inadmissible solutions and factor
indeterminacy (Fornell and Bookstein, 1982). However, PLS technique does not provide a significance
test of parameters. For this reason, we run the precision of the PLS estimates and test the hypothesis,
in conjunction with a t-test, implementing non-parametric resampling techniques.

In particular, we adopt a bootstrap resampling method with a total of 200 random sub-samples
generated from the original data set (Chin, 1998b; Fornell and Larcker, 1981; Loureiro et al., 2012).
Table V shows the results for testing the research hypothesis, indicating that the path coefficients
(regression coefficients) are above the recommended absolute value of 0.2 (Chin, 1998a) being
significant at levels of 0.01, 0.05 or 0.10. We verify that benefits of integration positively and directly
affect both the integration level of MS documentation and the integration level of MS procedures being
communication the strongest predictor. On the contrary, we find that difficulties of integration



negatively and directly affect the integration level of MS documentation and the integration level of
MS procedures being standards and internal organization the most important variables in the
prediction of difficulties of integration, contributing to 31 per cent, respectively, of its R2 . We also
verify that benefits of integration is a more important variable in the prediction of both the integration
level of MS documentation and the integration level of MS procedures than the difficulties of
integration taking into account the indices of variance for endogenous constructs (R2 ), compensating
its negative effect on the mentioned endogenous constructs.

Finally, our results indicate that there is a significant and negative relationship between the integration
level of MS documentation and CFP. This could be due to some documents of ISO certification are not
necessary (Barry, 2011) and/or the implementation of IMS could be driven by documentation that
does not take into account the organizational behaviour, increasing the bureaucracy in the firm
(Abraham et al., 2000). To overcome this shortcoming, firms may develop a communication strategy
that allows them to adopt a less hierarchical organizational structure, more integrated and efficient in
providing information in all directions.

On the other hand, the link between integration level of MS procedures and CFP is significant and
positive as stated by Castka and Corbett (2015), being the integration level of MS procedures the most
important variable in the prediction of CFP taking into account the indices of variance for endogenous
constructs (R2 ) (Tenenhaus et al.,, 2005; Wetzels et al., 2009) which allows us to demonstrate
predictive power of our proposed model. This is congruent with the result obtained when we check
the goodness of fit of the overall model using the measure proposed by Tenenhaus et al. (2005) whose
value (GoFsmall% 0.19) reveals a good fit.

5. Discussion and conclusions

While the adoption of ISO 9001 and ISO 14001 standards has been growing worldwide
(HerasSaizarbitoria et al., 2011; Heras-Saizarbitoria and Boiral, 2013; Simon et al.,, 2014) many
guestions remain about the extent to which these MSs relate to CFP. Previous literature has examined
the effect of each MS standard on the firms’ financial performance reaching mixed results (Feng et al.,
2008; Martinez-Costa et al., 2008; Potoski and Prakash, 2005; Sampaio et al., 2012; Tariet al., 2012;
Castka and Corbett, 2015). However, many companies are implementing both MSs standards
(Bernardo et al., 2015; Ferrén-Vilchez and Darnall, 2016; Pereira-Moliner et al., 2012) having the
possibility to manage them jointly to create an IMS as pointed out by Casadesus et al. (2009), Heras-
Saizarbitoria and Boiral (2013), Simon et al. (2014) and Zeng et al. (2007). The integration level of these
standards could affect firms’ costs and firms’ efficiency and, therefore, their CFP.

Given that the lack of systematic statistical evidence on the examination of CFP benefits associated
with the joint use of both quality and environmental MSs, our study focused on analysing whether the
benefits and difficulties of implementing an IMS have an effect on the integration level and whether
the integration level of the companies’ MSs has a significant impact on their CFP. To test and estimate
these causal relationships we proposed a secondorder PLS model that was implemented in a sample
of Catalan firms.

Our results showed evidence of a positive relationship of the integration benefits with respect to the
integration level of MS documentation and the integration level of MS procedures that overweights
the negative significant effect of difficulties of integration in relation to the integration level of MS
documentation and the integration level of MS procedures, which is in agreement with Simon et al.
(2012a) and Simon et al. (2014). This suggests that the integration of documentation into a single MS
allows firms to simplify their MSs by avoiding the duplication of policies, procedures and records (both



standards use similar structure and language) which leads to less redundancy and makes easier its use
and understanding (Bernardo et al., 2015; Simon et al., 2012a; Simon et al., 2014) and reduction of
bureaucracy in the companies and the conflicts between individual systems (Pereira-Moliner et al.,
2012; Rebelo et al., 2014).

In turn, the integration of procedures into a single MS could allow firms to improve internal efficiency
by optimizing resources (Abad et al., 2014; Salomone, 2008); improving management control (Rebelo
et al,, 2014) and increasing the productivity (Abad et al., 2014). This could be due to both 1SO 9001
and ISO 14001 standards having requirements classified according the PDCA cycle of continual
improvement (Bernardo et al., 2015) and their integration allows firms to benefit from related
synergies.

Furthermore, we also found new evidence on this topic, related to a positive significant relationship
between the integration level of MS procedures and CFP that overweights the negative significant
effect of integration level of MS documentation on CFP. Thus, the full integration of MS procedures
may allow firms to achieve synergies that generate scope economies which improves the firms’
financial performance. These scope economies created become sufficiently important to compensate
the bureaucracy costs associated with the implementation of IMSs standards whose effect on CFP is
significantly negative.

This is congruent with Schylander and Martinuzzi (2007) who point out that ISO 9001 and I1SO 14001
are bureaucratic and hard to translate into practical work and although their integration allow firms to
have only one source of documentation this still involves a high degree of bureaucracy, complexity and
high resource demands that reduce the CFP. This finding could be relevant for the ISO, as it indicates
that the documentation used to integrate 1ISO 9001 and ISO 14001 standards could be complex and
difficult to use and understand by firms. Therefore, ISO may include additional explanations and
interpretations in ISO 9001 and I1SO 14001 standards to facilitate its use, and publish additional content
to make the integration of documentation simpler, faster and better, which would make work much
easier for companies’ managers. Furthermore, this study has other managerial implications.

Thus, companies’ managers can understand the extent to which the integration of quality
management practices and environmental management practices influences some of the most
relevant firms’ financial performance dimensions. The integration of the abovementioned MSs could
allow firms to benefit from the creation of synergies which lead not only to reduce the time and costs
associated to their implementation but also to improved efficiency. Therefore, managers who want to
implement both MSs should integrate their documentation and procedures which would allow them
to improve their CFP. This finding is n accordance with the statements of Castka and Corbett (2015)
pointing out that the implementation of ISO 9000 and ISO 14000 certifications improves firm’s financial
performance due to firms following the procedures enshrined in the documentation.

This paper also has important implications for academics, as it provides new empirical evidence on the
relationship between IMSs and CFP. Previous researchers have examined how the adoption of ISO 9001
and ISO 14001 affects CFP (Ferrdn-Vilchez and Darnall, 2016) and how the adoption of ISO 9001 or ISO
14001 influences firms’ financial performance (Feng et al., 2008; Martinez-Costa et al., 2008; Potoski
and Prakash, 2005; Sampaio et al., 2012; Tari et al., 2012). However, no previous literature exists on
examining the effect of integration level of quality and environmental MSs on CFP (Bernardo et al.,
2015). Thus, our study contributes to this literature review showing that firms with all components of
the MSs integrated into a single system outperform firms whose MSs are integrated partially or
managed separately. As in other similar studies, some limitations and future research lines should be
noted.



This study used cross-sectional data from interviewees who are Catalan managers. Furthermore, the
mail survey was answered in 2010 at the beginning of the economic crisis from which results should
be taken with caution given that the situation might have changed due to the continuation of the
Spanish economic crisis.

In addition, our model did not take into account the effect that other factors (organizational structure,
size, and so on) may exert on the relationship between IMSs and CFP. Other authors, Bowler et al.
(2016), Castka and Corbett (2016) and Darnall et al. (2016), analyse the relationship between ISO
standards and other standards such as ecolebels. The adoption of both of them could affect the CFP
which should be taken into account in future research. By pointing out these limitations, future
research efforts in this area could be enhanced.

Thus, it may be interesting to update the research replicating this study, which would allow us to use
atime lapse and, therefore, to examine long-term relations. A future research agenda including control
and mediating variables (organizational structure, size and so on) in our model could also be
established. This would allow us to make specific hypotheses to show how they affect our model.

Note 1. As mentioned by Moneva and Ortas (2010) PLS method does not provide a significance test of
parameters, so its execution algorithm does not require any specific statistical distribution of the data.
However, it is possible to analyse their significance implementing non-parametric resampling
techniques. Thus, we adopt a bootstrap resampling method model with a total of 200 random sub-
samples.
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Kaiser-Meyer-Olkin criterion Barlett's sphericity tests
Indicators KMO P p-value
CFP 0.658 141.48 0.00
Benefits 0.668 146.99 0.00
Difficulties 0573 182,62 0.00
Documentation 0576 124.83 0.00
Procedures 0.722 648.95 0.00

Table 1. Exploratory Factor Analysis tests
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Table 2. CFA results of the factor loadings
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Table 3. Output of the second order constructs SEM fitness
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Table 4. Correlation between latent constructs
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Table 5. Second-order SEM hypotheses results



