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This research aims to explore the relationship between implementation of ISO 9001 and 

14001 standards and firm’s financial performance through an event study methodology, 

comparing financial data for 70 ISO certifying companies against data for 70 matched firms, 

which serve as control group for the analyses. We employ one of the most powerful matching 

procedure using pre-certification return on assets (ROA) and 2-digit SIC codes, which stand 

for firms’ industry. The results show a positive and statistically significant relationship 

between certifying both quality and environmental management systems with firm’s financial 

performance. In the case of adopting ISO 14001 in addition to ISO 9001, the effect of the 

adoption was found to be positively related with firm’s ROA and ROS only when considering 

multiple-year changes. However, adopting only ISO 9001 does not influence firm’s financial 

performance. For the relationship between a third variable with the main effect, two variables 

(industry and pollution level) have a positive impact on the main effect only in terms of ROS. 

We also find that while firms that have fewer employees have greater effects of integrated 

management systems on their ROS, firms that have more employees fell behind after adoption.

We discuss the implications of these findings for practice and for future research.
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1. Introduction

1.1. Background and Purpose

1.1.1. Attention toward ISO 9001 and 14001

ISO 9000 series of standards first emerged in 1987 for doing business in Europe. By 

December 2001, the ISO 9000 series had been widely adopted by over 560,000 

facilities in 159 countries (Corbett et al., 2005). In 1996, the International 

Organization for Standardization (ISO) introduced the ISO 14000 series of global 

standards of voluntary procedures. In 1999, the number of sites ISO 14001 certified 

was about 10,000 worldwide. By 2002 there were over 46,000 and by 2005 there were 

more than 88,000 certified sites around the world, which is almost 100% growth in 3 

years (Gavronski et al., 2008). The number of ISO certified companies has been 

growing at a rate far higher than the economic growth, with an annual rate of 20 % for 

the period, 1995-2006 (Costa et al., 2009).

1.1.2. In korea

Figure 1. the number of ISO certified companies 



5

The figure 1 shows that how many companies retrain their ISO standards in Korea. 

As of the July, 2019, more than 30,000 companies have been certified ISO 9001 and

there are about 15,000 ISO 14001 certified companies. 

Figure 2. the number of companies certifying ISO standards every year

The figure 2 shows that how many companies are certifying ISO certifications every 

year in Korea. Although it reported some fluctuation in the number of companies, 

there are 1000 to 3000 companies which are newly certifying ISO standards on 

average in Korea.

Figure 3. the number of ISO certified companies by firm size
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The figure 3 shows the number of ISO certified companies by firm size. Most of 

ISO certified companies seem to have less than 30 employees.

Figure 4. the number of companies certifying ISO standards by size in the year 

of 2019

The figure 4 shows that how many companies in Korea are newly certifying ISO 

standards in terms of the number of employees. It reports that while most of them are 

small-sized companies, middle-sized companies (have 100 to 299 employees) are 

increasingly certifying ISO 9001 in the year of 2019. 

While the adoption of ISO 9001 and ISO 14001 standards has been growing 

worldwide (Heras-Saizarbitoria et al., 2011: Heras-Saizarbitoria and Boiral, 2013; 

Simon et al., 2014), many questions still remain about the extent to which these 

management systems relate to corporate financial performance (Marti-Ballester and 

Simon, 2017).

Critics argue that ISO certification does not ensure either legal compliance or 

continued performance improvements (Rondinelli, 2000) and considerable uncertainty 

exists among practitioners and scholars about the true effects of the standard. 
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Implementing ISO 9000 and 14000 series is not without cost. Besides the fees for 

auditors and consultants, the process generally consumes considerable employee time 

and effort. 

There are still some conflicting findings on the bottom-line effects of ISO 9000 

certification and the practices which lead to successful implementation (Feng et al., 

2008). For example, Batchelor (1992) found that the benefits of certification were 

mainly procedural efficiency and error rate, but not related to increase in market share, 

staff motivation, or cost. Allan (1993) and Brown (1994) found that managers went 

back to “fire fighting” after ISO 9000 certification. Other studies questioned top 

management’s commitment and whether the certification process was necessary 

(Larson, 1977), considering the requirements of cost, time, paper work and customer 

needs. On the other hand, Highlands (1995) and Elmuti (1996) claimed that 

productivity, quality of product, and quality of work life improved due to ISO 9000 

certification. In a major recent study published in Management Science, Corbett et al. 

(2005) clearly found a relationship between ISO certification and improved financial 

performance.

A large body of literature that studies the effects of ISO 9000 shares the general 

assumption that ISO 9000 adoption will improve an organization’s financial 

performance (e.g. Corbett et al., 2005; Sharma, 2005; Simmons and White, 1999; 

Naveh and Marcus, 2005; Heras et al., 2002b).

As seen from the above, an increasing number of corporations around the world are 

certifying their environmental management systems by ISO 14000 series standards. 

Advocates of ISO 14001 claim substantial operational, managerial, and competitive 
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benefits for corporations that adopt the international guidelines (Rondinelli, 2000).

Even though many companies are implementing both MSs standards (Bernardo et 

al., 2015; Ferrón-Vílchez and Darnall, 2016; Pereira-Moliner et al., 2012), previous 

literature has only examined the effect of each 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; Tari et al., 2012; Castka and Corbett, 

2015).

1.1.3. ISO Certification research trend 

As of late 2008, the ABI/INFORM database alone contains 2484 references that 

include ISO 9000 in their title or abstract (Costa et al., 2009). The bulk of these papers 

address managerial issues surrounding the ISO standard and its effects on company 

performance. A number of researchers already have studied relationship between 

firm’s ISO certification adoption and their financial performance. 

However, authors usually have been focusing on either ISO 9001 or 14001 

certification and have relied on surveys to find out what benefits ISO certification 

adoption causes. Certified firms often claim to have obtained benefits from adopting 

ISO standards, but these benefits are self-reported (Corbett et al., 2005).

Only few studies examine the financial effect of both quality and environmental 

management systems (ISO 9001 and 14001 standards), but they are theoretical papers.

Especially in Korea, even though 1000-3000 companies adopt ISO 9001 and 14001 

certifications on average every year (ISO Certification Information Network), none 

provide a rigorous empirical study of both ISO 9001 and 14001 certified firms in 

terms of Korean corporations.
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1.1.4. Purpose of the study

Given that the lack of systematic statistical evidence on the examination of firms’ 

financial performance associated with the joint use of both quality and environmental 

management systems, we need to empirically focus on the integration and whether 

companies adopting the integrated management systems have positive financial 

benefits resulting from the synergistic relationship between two standards.

Also we verify what other variables can affect the relationship between ISO 

certification and firms’ financial performance, which means that we try to study 

whether interaction effect occurs between a third variable and the main effect by using 

three more extra variables – industry, pollution level and firm size.

In section 2, we review relevant literature related to ISO 9001 and 14001. Section 3 

develops research hypothesis. Section 4 describes our data and methodology. Section 5 

presents our results and conclusions. We discuss these and our analysis in section 6 

and offer suggestions for future research. 



10

2.Literature Review

2.1. Literature Review

In this section we review literature on ISO 9001 and 14001 certifications.

2.1.1. Literature related to QM

The existing literature can be classified into three streams addressing the 

performance impacts of 

(a)General process management strategies (Ittner and Larcker, 1997; Schmenner, 1991)

(b)Total Quality Management (TQM) implementations (Hendricks and Singhal, 1996, 

1997, 2001a,b; Ittner et al., 2001; Powell, 1995; Sila, 2007; York and Miree, 2004; 

Nair, 2006)

(c)ISO 9000 and other quality certifications (Corbett et al., 2005; Martinez-Costa et al., 

2009; Westphal et al., 1997; Yeung et al., 2006; Naveh and Erez, 2004; Benner and 

Tushman, 2002; Benner and Veloso, 2008; Levine and Toffel, 2010)

2.1.2. Literature related to ISO 9001

Relationship between firms’ ISO 9001 adoption and their business performance 

(financial, operational performance and customer satisfaction, etc.) has been verified 

in several scholarly studies. Researchers usually tend to regard firms’ financial 

performance as dependent variable and most literature on ISO 9001 uses self-reported 

survey-based performance measure.

Aba and Hayden (2014) investigated the impact of ISO 9001 certification on US 

firms’ financial operating performance for a period of five years based on an 
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examination of a sample 397 firms that had received ISO 9001 certification from 1992 

to 2002. Costa et al (2009) compared the implementation of ISO 9001/1994 and ISO 

9001/2000 as representing two different efforts to implement quality management 

practices. They evaluated its impact on company performance with a sample of 713 

Spanish industrial companies. Ilkay and Aslan (2011) examined whether there is a 

difference between ISO 9001 certified and non-certified companies in terms of 

performance and the results showed no statistically significant difference between 

certified and non-certified companies in terms of performance. Corbett et al (2005) 

found that firms’ decision to seek their first ISO 9000 certification was indeed 

followed by significant abnormal improvements in financial performance, though the 

exact timing and magnitude of this effect depend on the specification of the control 

group. Feng et al (2008) aimed to explore the relationship between ISO 9000 

certification and organizational performance by developing an ISO 9000 relationship 

model.

2.1.3. Korean literature related to ISO 9001 

Also in Korea, several researchers studied relationship between firms’ ISO 9001 

adoption and their business performance (financial, operational performance and 

customer satisfaction, etc.)

Park (2012) found that TQM has significant positive direct effects on financial 

performance. In his paper, one of the important results is that efforts to meet ISO 

9001:2008 requirements enhance TQM practices which, in turn, helps to improve 

financial performance. Park and Ju (2011) studied 404 ISO 9001 certified firms in 

Korea and found out that ISO 9001 requirements enhance customer satisfaction and 
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firms’ operational performance through improving product quality. Kim (2007) studied 

whether the effects of ISO 9001:2000 quality factors improve customer satisfaction 

and customer behavior. Kim and Chung (2015) presented that ISO 9001’s certification 

motives affect the requirement’s implementation and showed that the execution of 

requirements influences on management performance in the small manufacturer.

2.1.4. Literature related to ISO 14001

Relationship between firms’ ISO 14001 adoption and their business performance 

(financial, operational performance and customer satisfaction, etc.) has been verified 

in several scholarly studies. Researchers usually tend to regard firms’ financial 

performance as dependent variable.

He et al (2015) investigated the impacts of ISO 14001 adoption on the performance of 

firms using a sample of Chinese firms. Also, Gavronski et al (2008) analyzed the 

relations between motivations and benefits related to the certification using a 

Structural Equations Model.

2.1.5. Korean literature related to ISO 14001 

Also in Korea, several researchers studied relationship between firms’ ISO 14001 

adoption and their business performance (financial, operational performance and 

customer satisfaction, etc.). Kim et al (2005) examines empirically how the 

environmental management system for the environmental management influences the 

financial performance of Korean companies and to give some suggestions for 

environmental management policy in Korea. Kahng and Joo (2003) studies 80 Korean 

firms to find out whether ISO 14001 affects financial performance by using three 

kinds of variables.
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2.1.6. The integration of ISO 9001 and ISO 14001

A few studies tried to find evidence related to a positive significant relationship 

between the integration level of MS (Management System) procedures and corporate 

financial performance (Marti-Ballester and Simon, 2017).

Marti-Ballester and Simon (2017) 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 overweight the negative significant effect of 

difficulties of integration in relation to the integration level of MS documentation and 

the integration level of MS procedures.

2.2. Definition of ISO 9001 and 14001

2.2.1. ISO 9001

The ISO 9000 family addresses various aspects of quality management and contains

some of ISO’s best known standards. The standards provide guidance and tools for 

companies and organizations who want to ensure that their products and services 

consistently meet customer’s requirements, and that quality is consistently improved 

(source: www.iso.org).

A major requirement of the ISO 9000 is that organizations develop and implement a 

set of routines and procedures for product design, manufacturing, delivery, service, 

and support. Standardization ensures that customers consistently get the same product 

or service initially promised (Naveh and Erez, 2004).

It 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; 
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Heras-Saizarbitoria et al., 2011), quality improvement (Escanciano et al., 2001; 

Casadesus and Karapetrovic, 2005a, b), customer satisfaction (González-Torre et al., 

2001), improved image for competitors and stakeholders (Casadesus and Karapetrovic, 

2005a, b) and employee motivation (Santos and Escanciano, 2002; Kunnanatt, 2007).

2.2.2. ISO 14001

ISO 14000 is the family of management standards created by the International 

Organization for Standardization (ISO) to guide practitioners in the development of 

best practices of environmentally conscious policies and practices.

The Organizations says (Source: www.iso.org):

The whole ISO 14000 family provides management tools for organizations to control 

their environmental aspects and to improve their environmental performance. Together, 

these tools can provide significant tangible economic benefits, including:

• Reduced raw material / resource use;

• Reduced energy consumption;

• Improved process efficiency;

• Reduced waste generation and disposal costs, and

• Utilization of recoverable resouces.

An internationally agreed standard that sets out the requirements for an 

environmental management system. 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; Melnyketal.,2002; BansalandHunter,2003; González-
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Benitoand González-Benito, 2005; Yin and Schmeidler, 2009; Rodriguez-Melo and 

Mansouri, 2011).

2.3. Definition of performance

Barber and Lyon (1996) find that ROA or ROS is the preferred measure (compared 

to other similar measure of profitability). In this paper, therefore, firms’ financial 

performance will be regarded as ROA or ROS.

2.3.1. Financial performance

Company performance has been an elusive concept to measure. Some papers use 

financial performance such as sales (Corbett et al., 2005; Easton and Jarrell, 1998; 

Forker et al., 1996; Hendricks and Singhal, 2001a; Lima et al., 2000), market share 

(Forker et al., 1996), ROA or ROS (Corbett et al., 2005; Forker et al., 1996; Staw and 

Epstein, 2000), Return on equity (Staw and Epstein, 2000), return on investment 

(Forker et al., 1996), income (Easton and Jarrell, 1998), income over assets and over 

sales (Lima et al., 2000; Samson and Terziovski,1999).

2.3.2. Operating performance

Many other papers use financial as well as non-financial performance. Product 

quality is another variable included in numerous studies and it is also measured in

different ways (Escanciano et al., 2001; Casadesus and Karapetrovic, 2005; 

Curkovicetal., 2000; Choi and Eboch, 1998; Dow et al., 1999; Flynn et al., 1995; 

Forker et al., 1997; Forza and Filippini, 1998). Corbett et al (2005) use productivity as 

their performance measure. González-Torre et al (2001), Casadesus and Karapetrovic 

(2005) and Terziovski et al (1997) use customer satisfaction. Casadesus and 
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Karapetrovic (2005) use improved image for stakeholders.

2.4. Method

When it comes to establishing significance of abnormal performance, Barber and 

Lyon (1996) state that non-parametric tests are more powerful than parametric t-tests. 

In addition, when the distribution is symmetric, the Wilcoxon signed rank test will 

suffice. However, if the distribution is highly skewed, the sign test (Conover 1999) is 

suggested to be more appropriate.

Park and Ju (2011) and Delmas (2001) use Structural Equation Modelling in their 

research. Most of ISO certification related research rely on survey in their empirical 

studies (Kim, 2007; Kim and Chung, 2015; Santos et al, 2016; Benner and Veloso, 

2008; Gavronski et al, 2008; Costa et al, 2009; Feng et al, 2006; Ilkay and Aslan, 2012; 

Marti-Ballester and Simon, 2017), while some empirical studies do not use survey data 

(Kahng and Joo, 2004). As we do use Event Study Method, Corbett et al (2005) and 

Jong et al (2013) adopt it as well. And, besides, Aba et al (2014), Lee et al (2008), Kim 

et al (2005), He at al (2015) and Kim et al (2005) employ various statistical methods 

such as Wilcoxon signed-rank test and regression to verify their hypothesis.

2.5. Time-lag specification

As noted by Corbett et al. (2005) in their study of ISO certifications, typical ISO 

14001 implementation can take up to 19 months (Curkovic and Sruoufe 2011). Jong et 

al (2013) says that when it comes to considering the number of years following 

certification, studies specifically focusing on ISO 14001 have considered only three 

years after certification. Santos et al. (2012) found that mid-size firms recover their 
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investment in ISO 9001 more quickly than large firms in three years’ time after ISO 

9001 certification. 66.67 percent of multinational firms recouped their investment in 

ISO 9001 in less than two years and 83.33 percent in less than three years. On the 

other hand, 46.60 percent of national firms recovered their investment in less than two 

years and 58.17 percent in less than three years (Santos et al., 2012). Aba and Hyaden 

(2014) investigate the impact of ISO 9001 certification on US firms’ financial 

operating performance for a period of five years including one-year prior to 

certification, year of certification, and three fiscal years after certification. Three years 

after certification, the certified firms do display strongly significant abnormal 

performance under all control-group specifications (Corbett et al. 2005)

Based on previous research examining ISO certification benefits, considering three 

years will be appropriate in our study as well.
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3.Hypothesis

Several studies have found statistically significant relationship between 

implementing ISO standards individually and firm’s financial performance (Corbett et 

al., 2005; Kim and Chung, 2015; Goh and Chung, 2007; Aba and Hayden, 2014; 

Benner and Veloso, 2008; Sharma, 2005; Simmons and White, 1999; Naveh and 

Marcus, 2005; Heras et al., 2002; Terlaak and King, 2006; Gavronski et al, 2008; He et 

al, 2015; Lee et al, 2008; Jong et al, 2013; Kim et al, 2005; Kahng and Joo, 2003; etc).

Based on literature review, the following hypothesis will be tested in this study:

H1: ISO 9001 and 14001 standards adoption individually produces a significant 

positive effect on firms’ financial performance.

H1a: ISO 9001 9001 and 14001 standards adoption individually produces a significant 

positive effect on firms’ profitability (ROA).

H1b: ISO 9001 9001 and 14001 standards adoption individually produces a 

significant positive effect on firms’ Sales growth (ROS).

Fgure 5. Hypothesis 1

Also, a few results show a positive relationship of implementing both ISO 9001 and 

14001 at the same time and their synergies. 
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Previous literature has mainly examined the effect of each standard on the firms’ 

sales growth. Only a few studies have focused on causal relationship between the 

integrated management systems and ROS (Simon et al., 2012; Simon et al., 2014; 

Marti-Ballester and Simon, 2017). Based on literature review, the following 

hypothesis will be tested in this study:

H2: Adopting the integrated management systems (both ISO standards) allows firms 

to achieve synergies that generate positive effect on their financial performance.

H2a: Adopting the integrated management systems (both ISO standards) allows firms 

to achieve synergies that generate positive effect on their profitability (ROA).

H2b: Adopting the integrated management systems (both ISO standards) allows firms 

to achieve synergies that generate positive effect on their sales growth (ROS).

Fiture 6. Hypothesis 2

Some researchers that have been studying relationship between ISO 9001 or 14001 

certifications and firm’s financial performance are likely to use industry as a moderator. 

Kim et al (2005) argues that benefits of adopting ISO 14001 will be greater for 

manufacturing industry because they have higher pollution intensity than service 

industry.

M. Swink and B.W. Jacobs (2012) say that service organizations are more resistant 
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to change because of the higher personal involvement of workers. Kahng and Joo 

(2003) also say that what industry the sample organizations belong to would affect 

their environmental and financial performance. It was found that manufacturing 

companies are more likely to be affected by adoption of ISO standards than less 

resource intensive companies such as service companies (Kahng and Joo, 2003).

Based on literature review, the following hypothesis will be tested in this study:

H3: The positive effect of the integrated management systems (both ISO standards) on 

financial performance is greater for manufacturing firms than for service firms.

Figure 7. Hypothesis 3

Some studies regarding ISO 9001 and 14001 certifications used pollution level as a 

moderator. Kim et al (2005) argues that benefits of adopting ISO 14001 will be greater 

for manufacturing industry because they have higher pollution intensity than service 

industry. Conventionally, more environment-oriented industry is less likely to gain 

profit from ISO standards adoption than firms that are resource intensive and emit 

more pollution (Kahng and Joo, 2003). Based on literature review, the following 

hypothesis will be tested in this study:

H4: The positive effect of the integrated management systems (both ISO standards) on 

financial performance is greater for firms that are likely to cause a high level of 
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pollution.

Figure 8. Hypothesis 4

Some studies regarding ISO 9001 and 14001 certifications used firm size as a 

moderator. Benefits of adopting ISO standards will be different from firms’ size to size.

It is expected that bigger companies that are likely to have more stakeholders and 

receive the wide attention of public would have more close relationship between 

environmental management system and its effect on their financial performance (Kim 

et al., 2005). Based on literature review, the following hypothesis will be tested in this 

study:

H5: The positive effect of the integrated management systems (both ISO standards) on 

financial performance is greater for bigger firms than smaller firms in terms of the 

number of employees.

Figure 9. Hypothesis 5
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4.Methodology

4.1. Data Collection

To collect data for research and identify a list of total 140 companies in Korea – half 

of them are both ISO standards adopters and the others are only ISO 9001 standard 

adopters – multiple sources have been used –financial data of 140 firms for 5 years 

(Three years after certification and one year before certification, two years before 

certification for establishing benchmark groups) from Kis Value and certification data 

from KSA (Korean Standards Association), KPCQA (Korea Productivity Center 

Quality Assurance) and ICN (ISO Certification Information Network).

While the list is not completely exhaustive, it appears to be pretty representative, as 

it includes a wide range of industries, firm size and adoption years. We retained in the 

sample only firms that had adopted ISO certification in 2016 or earlier, in order to 

have sufficient data to establish post-adoption performance.

Table 1. Sample description for 140 firms with specific ISO standards adoption 

years.
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The left one is about 70 only ISO 9001 certified benchmark firms (one-to-one 

matching by industry and ROA with both certified-firms). Table 10 presents the 

number of adopting firms by year. The earliest adoption year in our sample is 1997 

and the most frequently occurring adoption year is 2016. We did not include the drop-

off of ISO adoptions in the sample for rigorously studying the impact.

Given that sample are limited to only the 70 firms in the study, we matched each 

adopter against only a single firm, and did not use data from any one from more than 

once.

4.2. Method

4.2.1. Event study method 

This section describes how we measure the operating performance effects due to 

ISO certification adoption. We largely follow the approach for detecting abnormal 

operating performance outlined in Barber and Lyon (1996). An event study requires 

specifying the event period – in our case, the period during which ISO standards is 

implemented. 

To pool data over time, we translated each firm’s fiscal years into event years as 
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follows. We designated the fiscal year of ISO standards adoption as year 0. The 

subsequent (previous) fiscal year is year +1 (year -1), etc. We analyzed data for the 4-

year period from year -1 through year +2 ((M. Swink and B.W.Jacobs, 2012, Corbett 

et al., 2005).

Quality management effort such as adopting ISO standards typically takes over a 

period months or years. Accordingly, we examined operating performance effects at 

two levels, on a year-to-year basis, and over aggregated multi-year periods, beginning 

with the change in performance from year -1 to year 0.

In order to isolate the financial impacts of ISO standards adoption from the impacts 

of economic conditions and other external factors, we examined the abnormal 

performance of adopting firms. We define abnormal operating performance for a frim 

as: Abnormal operating performance = Actual operating performance with ISO 

standards adoption – Expected operating performance is ISO standards adoption had 

not occurred.

Expected performance �[��,�,ℓ] of firm � in any period � + 	ℓ, using period �

as base period, is given by �[��,�,ℓ] = ��,� + (���,��ℓ − ���,�), where ���,� is the 

performance of firm �’s control group in period �. Abnormal performance is then 

given by ���,�,ℓ = ��,��ℓ − �[��,�,ℓ] , and the event study consists of testing 

Abnormal performance is significantly different from zero in the hypothesized 

direction. 

• ���,�,ℓ = ��,��ℓ − �[��,�,ℓ]

• �[��,�,ℓ] is expected performance of firm � in any period � + ℓ, using period �

as base period, is given by
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• �[��,�,ℓ] = ��,� + (���,��ℓ − ���,�)

• ���,� = the performance of firm �’s control group in period �. 

The key choice is to specify a firms’ predicted performance in the absence of the 

event. This is generally done by comparing the certified firms’ post-event performance 

with a control group of one or more firms, normally drawn from the same industry 

(two-digit SIC code), that did not experience the event. All non-certified firms, having 

the same first two-digit codes as the certified firms, were defined as being in the same 

industry (Aba and Hayden, 2014). Benchmark firms are best determined by matching 

on prior performance and industry (Barber and Lyon, 1996). The period preceding the 

event period (year -2) is used for determining the control group (Corbett et al., 2005). 

Barber and Lyon (1996) show that selecting a control group with similar per-event 

performance to the certified firm drastically increases the power of the study. Lie 

(2001) confirms that matching by ROA is appropriate in a case like ours.

The control firm is the firm in the same industry that is “closet” to the certified firm 

based on assets and ROA (Corbett et al, 2005). The control firm’s ROA had to lie 

between 90% and 110% of the certified firm’s ROA and its assets had to lie between 

50% and 200% of the certified firm’s assets. Barber and Lyon (1996) used the same 

range for ROA and Corbett et al (2005) expanded the range in response to a reviewer’s 

suggestion, as this reduces the number of certified firms for which no match can be 

found. 

The control group can consist of a single closely matching firm as in Hendricks and 

Singhal (1997), or of a portfolio of closely matching firms, as in Barber and Lyon 

(1996). There are three steps of performance-industry matching method that were used 
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in this study (Barber and Lyon, 1996; M. Swink and B.W.Jacobs, 2012; Corbett et al., 

2005).

First, for each sample firm, we identified all firms within the same two-digit SIC 

code as the sample firm, and whose ROA in year -2 (the fiscal year immediately prior 

to the study period) was within 90-110% of the sample firm’s ROA. The ±10% 

requirement provides a tight match on operating performance. 

Second, if no firms were found in Step 1, we then matched performance within the 

90-110% performance range using all firms in the same one-digit SIC code.

Third, if no firms were found in Step 2, we then matched performance within the 

90-110% performance range regardless of SIC code.

If a sample firm’s benchmark group experienced a 3.0% increase in ROA from year 

-1 to year 0, we would expect the sample firm to also increase its ROA by 3.0%. if the 

sample firm actually experienced a 3.5% ROA increase over this period, we would 

estimate its abnormal performance due to ISO standard adoption to be 0.5% (Swink 

and Jacobs, 2012).

4.2.2. Paired-T test and Wilcoxon signed rank test

In order to test hypothesis H1 and H2, we used the Wilcoxon signed-rank test 

because our data are paired and come from the same population. The Wilcoxon 

signed-rank test statistic tests the null hypothesis that the median abnormal 

performance is equal to zero. Nonparametric Wilcoxon signed-rank test statistics are 

uniformly more powerful than parametric t-statistic (Barber and Lyon, 1996).

We investigate the impact of ISO 9001 certification on firms’ financial performance 
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for a period of four years including one-year prior to certification, year of certification, 

and two fiscal years after certification (H1). Also we compare only ISO 9001 certified-

firms with both standards certified firms using AP scores to test hypothesis H2.

4.2.3. Regression

To test hypothesis 3,4 and 5 (whether a third variable – industry, pollution intensity 

and firm size – influences the relationship between an independent and dependent 

variable) we used an interaction term, the product of ISO adoption variable and a third 

variable. 
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5.Analysis and Results

5.1. Descriptive statistics for sample

Table 2. Descriptive analysis of 70 both ISO standards certified firms’ ROA from 

year -1 to +2

Table 2 presents descriptive statistics for the sample firms’ ROA.

Table 3. Descriptive analysis of 70 only ISO 9001 standard certified firms’ ROA

from year -1 to +2
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Table 3 presents descriptive statistics for the benchmark firms’ ROA using the 

performance-industry matching method. The sample firms and benchmark firms are 

well-matched on ROA and their industry within the stated criteria.

Table 4. Descriptive analysis of 70 both ISO standards certified firms’ ROS from 

year -1 to +2

Table 4 presents descriptive statistics for the sample firms’ ROS.

Table 5. Descriptive analysis of 70 only ISO 9001 standard certified firms’ ROS 

from year -1 to +2

Table 5 presents descriptive statistics for the sample firms’ ROS.
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5.2. Results

Table 6. Wilcoxon signed rank test for the benchmark group

Table 7. Annual abnormal changes in ROA for sample firms for year -1 through 

year +2

Table 8. Annual abnormal changes in ROS for sample firms for year -1 through 

year +2
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It was found that implementing ISO 9001 individually does not have a significant 

impact on firm’s financial performance compared to its pre-certification ROA and 

ROS. To prove the impact of the environmental management system, we measured 

abnormal operating performance of sample and benchmark groups. We used the 

Wilcoxon signed-rank test based on AP values and the results are as follows. Our first 

observation is that the annual changes in abnormal ROA and ROS are not statistically 

significant. It means that the implementing ISO 14001 in addition to ISO 9001 does 

not have an immediate effect on ROA and ROS. We next consider the results for the 

multiple-year periods. Only 1 of the 2 annual changes over the 2-year period (from 

year -1 to +1) is statistically significant for abnormal ROA and ROS. However, the 

change per firm over the 3-year period (from year -1 to +2) is all significantly positive 

in abnormal ROA and ROS.

As a result, only adopting ISO 14001 together with ISO 9001 can have a 

statistically significant and positive effect on financial performance for the multiple-

year periods. Hence, H1 is partially supported.

Table 9. Wilcoxon signed rank test for sample firms

When we focus on both ISO standards certified firms compared to non-certification 

status, we can prove a very significant effect on ROA and ROS. Especially for ROS, 

p-value is close to zero, which means that we can completely reject the null hypothesis. 
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Considering all these results indicates that adopting integrated management systems 

(both ISO standards) have the biggest effect on firm’s financial performance, allowing 

them to achieve synergies. These results provide support for hypothesis H2.

To examine the data for support of hypothesis H3 - H5, which address the roles of a 

third variable in the main effect, we use an interaction term.

Table 10. Figure 10. ISO*industry effect plot

First, we explored whether industry affects the main effect and it does not show a 

significant result in terms of ROA.

Table 11. Figure 11. ISO*industry effect plot

It turned out that, however, industry have a significant effect on ROS. Hence, 
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hypothesis H3 is supported only for ROS.

Table 12. Figure 12. ISO*pollution effect plot

Table 12 presents the results for the interaction effect in the level of pollution. 

Likewise, the study indicates no significant relationship between pollution level and 

ROA, while showing a significant effect on ROS. 

Table 13. Figure 13. ISO*pollution effect plot

In other words, the more firms emit pollution, the bigger effect there are likely to 

have on ROS when they adopt integrated management systems. This partially 

succeeds to support hypothesis H4.
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We finally test hypothesis H5, which address whether firm size, the number of 

employees they have, affects the main effect.

Table 14. Figure 14. ISO*employees effect plot

It turned out that no relationship between the number of employees and ROA.

Table 15. Figure 15. ISO*employees effect plot

For ROS, we see a very significant but negative association between variables,

given the estimate. In short, the smaller employees they have, the more positive effect 

they expect on their ROS when they consider adopting both ISO standards. Thus, H5 

is not supported.
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6.Discussion

6.1. Discussion of results

H1 is partially supported. Only ISO 9001 certifying firms could not show a positive 

and direct effect on their ROA and ROS compared to their prior performance. 

Some studies found certification had no effect on performance. In a study of 30 

companies in Spain, fluctuations in stock values were analyzed from three days before 

until three days after the announcement of certification. However, no satisfactory proof 

was found about the market’s positive reaction to certification (Martinez-Costaand 

Martinez-Lorente, 2003).

Another study found that ISO 9000 had no effect on performance in terms of 

financial criteria (Tsekouras et al., 2002). Wayhanetal (2002) found ISO9000 to have 

no effect on sales, equity and gross margin, and a very limited effect on return on 

assets. In another study between certified and non-certified companies a significant 

difference was found only in terms of cash flow among 13 performance criteria 

(Terziovski et al., 1997).

Several other studies have shown that implementing ISO 9001 does not appear to 

have led to improved financial performance of organisations (Aarts and Vos, 2001; 

Carr et al., 1997; Lima et al., 2000, Rahman, 2001). For example, Terziovski et al. 

(1997) found that ISO 9000 certification does not have a significantly positive 

relationship with organizational performance in either the presence or absence of a 

TQM environment.

Only one research was found about the negative effects of ISO9000 certification. It 
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was found that, while certified companies showed better performance than non-

certified companies before certification, after certification they fell behind the non-

certified companies (Martinez-Costa and Martinez-Lorente, 2007). Implementing ISO 

14001 additionally has a positive effect on their ROA and ROS to some extent.

It is hard to say that ISO 14001 adoption produces an immediate positive effect on 

ROA and ROS because only annual changes show statistically positive effect.

That is, ISO 14001 adoption produces a persistent positive effect on firm’s financial 

performance considering multiple-year changes. Also the impact of ISO 14001 seems 

bigger than that of ISO 9001 because adopting ISO 14001 in addition to ISO 9001 

positively affects firms’ financial performance.

H2 is supported. Both ISO standards certified firms have a very significant and 

positive effect on their ROA and ROS. These results would be regarded as somewhat 

tentative, given the small sample size. But still, it is a significant result because the 

values are close to zero, which means the null hypothesis can be completely rejected.

These results, therefore, provide support for H2.

H3,4,5 are about relationship between a third variable and the main effect. H3 is 

partially supported. Industry variable show interaction effect with the main effect only 

in terms of ROS. H4 is partially supported. Firms that have a higher level of pollution 

are more likely to show interaction effect with the main effect only in terms of ROS.

H5 is not supported. The relationship between firm size and the main effect shows the 

negative effects of ISO standards adoption. It was found that, while firms that have 

fewer employees have greater effects of integrated management systems on their ROS, 

firms that have more employees fell behind after adoption.
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6.1. Managerial Implication

This study showed that certifying only ISO 9001 had no effect on performance. 

Some of the sample companies that are used in the study could be ones which received 

ISO 9001 certification but have not tried to improve their product quality or there 

could be a lot of companies that have high level of product quality while they do not 

have ISO 9001 certification. We should know that ISO 9001 certification does not 

guarantee firms’ product quality, but it is just a guideline for companies (Rondinelli, 

2000). Certifying ISO 14001 in addition to ISO 9001 had a positive effect on firms’ 

financial performance, but it takes 2 years at least. So we suggest that managers should 

be willing to wait at least 2-3 years before net impacts of ISO standards adoption 

become significantly positive (Curkovic and Sruoufe ,2011; Santos et al., 2012; Aba 

and Hyaden ,2014; Corbett et al.,2005; Jong et al., 2013).

ISO certification requires a short-term plan for the implementation process and a 

long-term plan for sustaining the effort (Feng et al., 2007). The study shows that 

implementing only ISO 9001 does not result in an increase in financial performance.

Adopting ISO 14001 together with ISO 9001 can benefit on ROA and ROS. This is 

because ISO 14001 could be a key to business with big foreign companies, which 

leads to a direct increase in revenue.

Many companies in Korea are showing an interest in implementing ISO 14001 in 

that it helps them comply with statutory and regulatory requirements. If they fail to 

meet environmental requirements, they are likely to experience kind of disadvantages 

because regulatory compliance is a more pressing issue in most developed nations 

regarding export. It can have a connection with monetary penalty or taxes that prove a 



38

direct relationship of ISO 14001 with financial performance (Kang, 2002).

It was found that a third variable does not significantly affect a main effect of the 

study in terms of ROA. However, industry and pollution level variables seemed to 

have a positive and significant effect on ROS. All but a few manufacturing industries 

emit pollution and they usually have merits such as reduction in expense, improved 

reputation, enhanced relationship with their stakeholders when they adopt 

environmental management system (Kim et al., 2005). Firms’ reputation, product 

quality and good partnership can lead to sales growth (M.Swink and B.W.Jacobs, 

2012). It means that adopting ISO standards would influence ROS more than ROA.

Also, service organizations are more resistant to change because of the higher personal 

involvement of workers (M. Swink and B.W. Jacobs, 2012). 

In terms of firm size, ISO standards adoption showed significant but negative effect 

on ROS, contrary to expectation. It means that companies that have less employees are 

more likely to gain more financial benefits from ISO adoption. Because bigger 

companies have more employees, they could face resistance of new system from 

employees.

Lee and Palmer (1999) also noted that not only the difficult to keep documentation 

updated, but it is also a change to monitor employees’ day-to-day adherence to the 

standards.

Although some SMEs experience disadvantages with ISO 9000 certification 

(Mendham et al., 1994; Ollila, 1995), there is evidence from the literature that ISO 

9001 quality systems have been successfully implemented in many SME sectors 

particularly manufacturing (Gotzamani and Tsiotras, 2001; Miller, 1993).
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6.3. Limitations and Future Research

Our study is limited in ways that can be addressed in future research. First, the 

sample is somewhat small. Especially sample of service firms is relatively small and 

grossly aggregated across service types.

Second, the sample may be biased toward larger firms because only larger firms are 

likely to adopt both ISO standards due to the sizable investments required.

Third, this study is limited by its focus on financial performance impacts over only 

a four-year time horizon. Future studies should be able to study whether the effects of 

both quality and environmental management systems persist over much longer periods.

Fourth, even though the study examined abnormal operating performance of 

adopting firms in order to isolate the financial impacts of ISO standards adoption from 

the impacts of economic conditions and other external factors, it is highly likely that 

we could not completely control worldwide long-term economic decline.
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국문초록

ISO 9001과 14001 스탠다드 도입이 한국 기업에서의 재

무적 성과에 미치는 영향 연구

백진영

경영학과 생산관리 전공

서울대학교 대학원

국내 많은기업들이 품질경영의 국제규격인 ISO 9001과 환경경영의 국제규격인

ISO 14001을 도입함으로써 경쟁우위를 확보하려 노력하고 있다. 본 연구는 이 두

가지 국제 규격이 실제로 기업의 재무 성과에 긍정적인 영향을 미치는지 사건 연

구 방법론을 이용하여 실증적으로 분석하였다. 사건 연구 방법을 위해 샘플 기업

에 1:1로 대응되는 벤치마크 그룹을 설정하였고 이는 기업의 산업 코드와 기업의

ISO 국제 규격 도입 전 ROA 수치를 기준으로 하였다.

특히 두 국제 규격을 함께 도입하였을 때의 시너지 효과를 분석하였으며, 연

구 결과 두 규격을 각 각 도입하였을 때보다 두 가지 규격을 함께 도입하였을 때

의 재무성과에 미치는 영향이 더욱 큰 것으로 나타났다. ISO 9001을 단독으로 도

입하였을 경우에는 재무성과에 미치는 영향이 유의미하지 않게 나타났으며, 이는

기존의 몇 몇 연구 결과와 맥락을 함께 하는 것으로 보여진다. ISO 9001을 이미

도입한 기업에 추가로 ISO 14001을 도입할 경우에는 시계열 연구 결과에서 누적된

수치에서만 긍정적이고 유의미한 결과를 보여줬다. 즉, 규격의 도입이 재무성과에

영향을 미치기 위해서는 2-3년 정도의 시간이 필요하다는 의미로 해석할 수 있다.
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본 연구에서는 제 3의 변수가 연구의 주요 효과에 영향을 미치는지에 관해서

도 분석하였다. 산업의 종류, 기업의 규모, 기업의 오염산업 여부가 ISO 국제규격

도입과 재무성과와의 관계에 어떠한 영향을 미치는지 분석한 것이다. 그 결과 산

업의 종류, 기업의 오염산업 여부는 연구의 주요 효과 중에서 ROS에만 유의미하고

긍정적인 영향을 미치는 것으로 나타났다. 즉, 샘플 기업이 오염 산업이거나 제조

업일 경우 ISO 국제 규격을 도입하였을 때에 ROS에 미치는 영향이 더 커진다는 것

이다. 반면 기업의 규모는 가설과 반대의 결과를 보여주었다. 기업의 규모가 작을

수록 ISO 도입이 ROS에 미치는 영향이 커진다는 결과를 낳았다. 논문의 후반부에

서 이러한 연구 결과의 해석을 다루고, 향후 연구 계획에 대해 서술하고 있다.

주요어 : ISO 9001, ISO 14001, 재무성과, 사건연구방법

학번 : 2018-26681
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