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ABSTRACT 

Quality and quality related issues have been a topic of research interest in the 

business field for sometime. Quality management practices are seen as a competitive 

advantage. The conventional wisdom is that better quality leads to higher revenues, 

decreases costs, and increased profits. Empirical archival financial studies concerning 

the link between quality and financial performance have been difficuU because the area 

of quahty management practices suffers from multiple definitions, varying degrees of 

implementation, and lack of specific implementation dates. These difficulties limit 

researchers' ability to examine the cost/benefit relationship between quality management 

and financial improvements. 

This dissertation attempts to overcome some of these research difficulties by 

focusing on firms that become ISO 9000 certified. ISO 9000 is a quality standard that 

provides guidelines that are generic and can be applied to any type of organization. 

Specifically, the effect of ISO 9000 certification on financial performance in the 

elecfronics industry is examined in this dissertation. Hypotheses and control variables 

were developed from resource advantage theory and the quality, ISO 9000, adaptive 

assets, and research and development literatures. 

Publicly available financial data was gathered for both ISO 9000 certified and 

non-certified companies and used to test the hypotheses. Pooled cross-sectional 

regressions were used in the testing of the hypotheses. 

The results of this study were mixed. However, in general they failed to support 

the major hypotheses. Firms that were ISO 9000 certified (and therefore following a 

vii 



quality management practice) did not have gieater financial performance than did firms 

that were not ISO 9000 certified. Furthermore, ISO 9000 certified firms actually saw 

their financial performance decline after they became ISO 9000 certified when compared 

to the financial performance before becoming ISO 9000 certified. 
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CHAPTER I 

INTRODUCTION 

Over the last two decades, businesses have increasingly shown an interest in 

quality and quality-related issues. The conventional wisdom states that quality is an 

important component of survival for today's companies. Indeed, a thriving consulting 

industry has been built aroimd quality issues. The quahty movement has seen the 

development of an international quality standard known as ISO 9000. Although 

developed in the late 1980s, ISO 9000 became increasingly popular, in the U. S. and 

internationally, during the 1990s. 

From an academic standpoint, the link between quality and financial performance 

is still a poorly researched area (Wruck and Jensen, 1994; Easton and Jarrell, 1999). 

Likewise, the link between ISO 9000 and financial performance is still undetermined. 

This study was designed to help better explain the link between quality, as indicated by 

ISO 9000 certification, and financial performance. 

This study examined financial performance of U. S. firms in the elecfronics 

industry. ISO 9000 certification served as an indication of quality management practice. 

Financial data from Compustat was used to determine financial performance. Firms that 

become ISO 9000 certified (quality finns) were anticipated to have superior financial 

performance to firms that were not certified to ISO 9000 standards. 



Recent Concern for Quality 

The 1980s and 1990s saw numerous U.S. companies become concemed about 

issues of quality and quality management. During the 1980s, U.S. companies became 

aware of increasing global competition, which led U. S. companies to lose marketshare 

and resulted in declining profits. One aspect of this increasing competition was the 

difference in quality between U.S. and foreign manufactured goods. Consequently, U.S. 

firms increasingly became concemed about quality issues. 

This concern for quality was reflected in the management literature as articles 

about quahty, quality cfrcles, and total quality management became common in both the 

academic and popular business press. The management accoimting literature also began 

to reflect this interest in quality. For instance, management accountants looked at the 

differences among prevention, ^praisal, internal failure, and external failure costs 

(Morse, 1983,1993; Morse et al. 1987; Albright and Roth, 1992). hi addition, just-in-

time inventories, activity-based costing, activity-based management, and life-cycle 

costing were quahty-related topics of interest for management accountants. 

Concern for quahty spawned numerous books, lectures, seminars, and fraining 

programs by a host of quality consultants. The views of such quality "gurus" as Deming, 

Juran, Feigenbaum, Ishikawa, Taguchi and Crosby were widely sought. The clear 

implication of this concentration on quality was that U. S. companies had to improve 

quahty in order to recapture marketshare and increase profits. However, the quality-

related literature and research have not always satisfactorily supported the claims of 

benefits from quality. 



Problems with Oualitv-Related Literature and Research 

Quality-related issues continue to be of concern to both management and 

managerial accountants. Both the popular business press and the academic press, have 

been champions of quality techniques. However, the literature has suffered from some 

major problems. In much ofthe literature, the anecdotal benefits of quality are listed as 

unquestionable fact (Garvin, 1988). Consequently, most of what is written about quality 

is grounded on coherent argiunent rather than in empiricism. Furthermore, the line 

between the argument and the empfrical is blurred by the high level of quality consulting 

business. Much ofthe literature about quality is by people who are either quality 

consultants or who have some type of cormection to quality-related businesses (Cole, 

1998). 

Research in the area of quality management practices suffers from the multiple 

definitions (Wruck and Jensen, 1994; Matta et al., 1998; Easton and Jarrell, 1999), 

varying degrees of implementation (Reed et al., 1996), and lack of specific 

implementation dates (Easton and Jarrell, 1998). For instance, what is total quality 

management (TQM)? What are the factors that make-up TQM? Can a company be 50 

percent TQM, or 30 percent, or 90 percent? How does one decide whether an 

organization is following a TQM philosophy? Should the researcher take management's 

word on it? Does the researcher decide, and if so how? Furthermore, when did the 

company incorporate TQM practices into its management practices? Can a researcher 



look at a company and say it successfully implemented a TQM program on July 16, 

1998?' 

Some researchers have attempted to get around the definitional and 

implementation date problems through the use of case stiidies (Davin and McCampbell, 

1996). This method allows the researcher to better understand the type, degree, and 

timing of implementation ofthe quahty management program; however these studies 

suffer fix)m a lack of generalizability. As a result, a limitation ofthe case study 

methodology is the mability to say that what is true for XYZ Corporation is tine for any 

other company. 

While some researchers have attempted to study the effects of quality on an 

organization, the results of these studies have provided limited insight into the issue. One 

ofthe more popular methods of researching quality effects on an organization is the use 

of surveys (Lawler et al., 1992, 1995, 1998; Powell, 1995; Flynn et al., 1995; Dean and 

Snell, 1996; Maani et al., 1994; Dow et al., 1999). However, surveys do not measure the 

actual consequences of quality improvement practices. Instead, surveys measure 

perceptions and attitudes ofthe respondents. In general, these studies have found that the 

respondents beheve that quality management practices do lead to greater sales, decreased 

costs, and improved profits. However, this focus is limited because the subjects that are 

surveyed are typically quahty managers, quality inspectors, and vice-presidents for 

quahty. Generally, these subjects are biased because they have been co-opted into the 

quality effort and their allegiance is witii the quality programs. 

Easton and Jarrell (1999) discuss the shortcomings of research in the area of quality. 



The difficulties listed above limit researchers' ability to examine the cost/benefit 

relationship between quality management and financial improvements. The conventional 

wisdom is that better quality leads to higher revenues through both greater sales volumes 

and higher prices (Bhat, 1998). At the same time, better quality management should 

reduce scrap and rework which should reduce costs (Morse et al., 1987; Atkinson et al., 

1994). If higher quality increases revenue and decreases costs, then profits increase. 

This concept is the rhetoric of hundreds of quality consultants. So, where is the proof? 

Where are the studies that link quality management practices and financial performance 

using financial data? 

A few studies (examples include Hendricks and Singhal, 1996, 1997, 1999; 

Easton and Jarrell, 1998) do examine the link between quality and financial performance 

using financial data. In general, these studies have found a positive relationship between 

quahty management practices and financial performance (each of these studies is 

discussed in more detail in the Literature Review section of this paper). However, these 

studies are few in number. Furthermore, these previous studies have relied on subjective 

determination of a firm's adherence to quality management practices. Consequently, a 

consensus view ofthe relationship between quality and financial performance has failed 

to emerge. Indeed, Wruck and Jensen (1994) and Easton and Jarrell (1999) stated that 

the link between quahty and financial performance is an understudied subject. 

In simmiary, research in the area of quahty has suffered from several 

shortcomings. For instance, defining quality and TQM is difficult. Determining the 

exact date of implementation of a quality practice is problematic. Furthermore, in spite 



ofthe conventional wisdom, the link between quality and financial performance has not 

been well stiidied. The studies that have used financial data have been too few in number 

to establish the link between quality and financial performance. While a few studies have 

attempted to link quality with financial performance, most of those studies have used 

attitiidinal and case study metiiods witii limited external validity. The present stiidy was 

designed to use ISO 9000 certification and financial data to establish the link between 

quality and financial performance witiiout the definitional or implementation date 

problems. 

What is ISO 9000? 

The International Organization for Standardization (ISO) was established in 

Geneva, Switzerland, in 1947. The ISO is a non-governmental organization with the 

mission of promoting the development of standardization and other activities that help to 

facihtate international frade. This organization operated in relative obscurity for most of 

its existence until the European countries began to discuss unification for trading 

purposes (ISO webpage). This imification was originally known as the European 

Community (EC) and is now called the European Union (EU). However, a major 

obstacle to unified trade in Europe was the tremendous diversity of peoples. In a 

relatively small geographic area, numerous coimtries, each with its own language, 

currency, laws, regulations, and culture, made agreement on definitions difficult. 

Therefore, the EU had to develop a sfrategy for accomphshing the goal of imification of 

trade. Oneelementofthissfrategy was the development of a standard for quality. Asa 



result, the EC conti^cted with the ISO in 1979 to develop a quality standard (Taormina, 

1996; Stimson, 1998). 

By 1987, the ISO had developed a family of quality standards known as ISO 

9000. ISO 9001, ISO 9002, and ISO 9003 were the three alternative requirement 

standards, which were used for quality assurance (these standards are described in more 

detail in the Quality and ISO 9000 Background section of this paper). In other words, 

th^e are the three standards to which a company could seek to be certified. ISO 9000 

and ISO 9004 were guideline standards. This is an important point. In the literature and 

when speaking with people in the business world, the generic term "ISO 9000 certified" 

is used extensively. Although what is really meant by "ISO 9000 certified" is 

certification against the standards of ISO 9001, or ISO 9002, or ISO 9003. These 

standards are reviewed and revised approximately every five years. They were revised in 

1994 (Peach, 1997; ISO webpage). In December 2000 the standards were revised again 

and simphfied (Zuckerman, 2001). 

The ISO 9000 family of standards are generic management system standards that 

can be apphed to any type of organization regardless of size, geographic location, product 

or service. Consequently, the ISO 9000 family of quality standards has gained acceptance 

worldwide. As of December 1998, at least 271,966 ISO 9000 certificates had been issued 

in 143 countries. ISO 9000 certification is most established in Europe where 

approximately 166,000 certificates were issued as of December 1998. Although the 

United States had only about 25,000 certificates in 1998, it had the greatest increase in 



the number of certificates (6,406) issued in tiiat year {The ISO Survey of ISO 9000 and 

ISO 14000^ Certificates, on the ISO webpage). 

The Advantages and Disadvantages of Using ISO 9000 to 
Operationalize Quality 

From a research standpoint, ISO 9000 offers some major definitional and timing 

advantages. A firm is "certified" by an independent third party (often referred to as 

auditors but these are not usually accoimtants or CPAs although they can be); therefore, 

the type or degree of quality practice implementation is known. Furthermore, the type of 

certification (i.e., ISO 9001, ISO 9002, or ISO 9003) and the exact date that certification 

was awarded is also known (Peach, 1997; Patterson, 1996; Stamatis, 1995; Johnson, 

1998). This eliminates the definition and implementation date problems mentioned 

previously concerning research on quality management practices. If a company is 

certified to ISO 9001, it comphes with some minimum level of quality management 

practice. Furthermore, this compliance has been verified by an independent third-party. 

In addition, knowing the date at which this certification was issued allows the researcher 

to pin-point dates and provides for comparability. 

On the other hand, ISO 9000 certification is not a perfect solution for these 

research problems. For instance, two firms that are both certified to ISO 9000 will not 

have exactly the same quality management practices. One firm may have much higher 

quahty management practices than the other. Still, both companies have reached a 

certain minimum level of quality practices (Reiman and Hertz, 1996). Likewise, the date 

^ ISO 14000 is a set of environmental standards that were first developed in 1996. 



of certification is only an indication of when the firm was officially certified by the 

independent third party. Clearly, by that point in time the firm had satisfied the 

certification requirements; however, they may have reached that level at some point 

before that time. 

Several other shortcomings are possible with ISO 9000. ISO 9000 is a process 

standard and not a product standard. Therefore, one cannot say that the products of an 

ISO 9000 certified company are of higher quality than those of a non-certified firm. 

Instead, one can only say that the processes ofthe firm meet a minimum standard (Cole, 

1998). Another possible shortcoming is that certification does not cover an entire 

company. Instead, certification is usually for a plant, factory, or facility; therefore a 

company with multiple plants may only have one of these plants certified. Also, a firm 

may potentially have multiple plants certified. For instance, Du Pont has over 100 

facihties certified (Simmons and White, 1999). Clearly, this is a problem when 

researching financial performance using financial data; however, it is not insurmountable. 

For instance, some researchers (Anderson et al., 1999; Simmons and White, 1999) 

consider the first certification of one ofthe firm's facilities to have an impact on the 

financial performance ofthe entire firm. The idea is that becoming ISO 9000 certified is 

such a major undertaking that it could have quality impacts on the entfre frnn (Papps, 

1995). Furthermore, when a firm has multiple sites certified, other researchers have 

treated the time ofthe first certification as the time of interest (Anderson et al., 1999; 

Simmons and White, 1999). 



Another criticism of ISO 9000 is its European roots, hi the early part ofthe 

1990s, rumors circulated that companies wanting to sell their products in the EU would 

have to be ISO 9000 certified. In a few regulated industiies, a firm must be ISO 9000 

certified in order to sell in die EU. However for EU sales, most firms do not have to be 

ISO 9000 certified (Taormina, 1996; Peach, 1997; Anderson et al., 1999). hi addition, a 

stiidy by Anderson et al. (1999) lends support to the argument tiiat firms become ISO 

9000 certified for more reasons tiian European sales. Specifically, they find that U.S. and 

Canadian firms seek ISO 9000 in part as a signal of quahty management practices. 

ISO 9000 as a Ouahty Management Practice 

Why should ISO 9000 certification ti^slate into quality? ISO 9000 is a quality 

standard. It provides guidelines that are generic and can be applied to any type of 

organization. Following these guidelines should result in quality processes. 

ISO 9000 rehes heavily on documentation. In order to become certified, a firm 

must document its processes and follow that documentation (Stamatis, 1995). Critics 

argue that this rehance on documentation is a shortcoming of ISO 9000. For example, 

rehance on documentation would not stop a company from manufacturing concrete life 

vests as long as its manufacture conformed to the documentation. 

Proponents of ISO 9000 argue that this process of docimientation leads to better 

processes due to greater communication throughout the organization (Joubert, 1998). As 

communication increases and processes are documented, inefficiencies are highlighted 

and brought to the attention of management. Once management is aware of these 

10 



inefficiencies, steps can be taken to correct them. The result should be elimination ofthe 

inefficiencies, a reduction in costs, and an increase in quality (Fine, 1986; Deming, 1982; 

Gilmore 1990). 

These quality improvements should not be a one-time event since the certification 

process is ongoing. Even after a firm is certified, it must go through surveillance audits 

once or twice a year (Stamatis, 1995). These surveillance audits are less thorough than 

the original audit, but they are conducted by the independent third party, and like any 

other type of audit, the detection of some type of deviation sends the auditors looking for 

more deviations. In this maimer, the firm has an incentive to continue to comply with the 

ISO 9000 guidelines because the independent third party auditor has the power to revoke 

the certification of a company. In addition to the siureillance audits, each firm must 

undergo a complete re-certification audit every three or four years (Taormina, 1995; 

Peach, 1997; Johnson, 1998; Patterson, 1995). 

In summary, ISO 9000 certification should lead to greater communication within 

the firm. This communication leads to improved processes and consequently, greater 

quahty. This improvement in processes is an ongoing event. Therefore, the benefits of 

ISO 9000 certification should be a continual experience rather than a one-time only 

event. 

Research Questions 

Wruck and Jensen (1994) and Easton and Jarrell (1999) have lamented that the 

link between quahty and financial performance is an understudied subject. Furthermore, 
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only two studies (Anderson et al., 1999; Simmons and White, 1999) deal with ISO 9000 

and financial performance using financial data. While TQM and ISO 9000 certification 

are not the same thing, ISO 9000 is a quality standard and Zhu and Scheuermann (1999) 

see ISO 9000 as a good starting point for a TQM program. Consequently, this stiidy 

looked at the relationship between ISO 9000 certification and financial performance. 

Most ofthe studies that deal with ISO certification involve surveys (Chittenden et 

al., 1998; Rao et al., 1997; Curkovic and Handfield, 1996; Beattie and Sohal, 1999; 

Guilhon et al., 1998; Maim and Kehoe, 1994). As mentioned previously, surveys 

measure perceptions and attitudes. Therefore, these previous studies provide limited 

empirical evidence concerning the link between ISO 9000 and financial performance. 

The two studies that have used financial performance data to examine ISO 9000 

provide very hmited insight into the relationship. Anderson et al. (1999) used financial 

performance data to study the reasons why a firm would seek ISO 9000 certification. 

Therefore, thefr study focused more on the effect of financial performance on a firm's 

decision to pursue ISO 9000 certification. Simmons and White (1999) used financial 

performance data to perform an association study concerning ISO 9000. Their study used 

a limited number of firms, and data from only one year. While their study provides some 

support for the hnk between ISO 9000 and profitability, the small sample size, use of data 

from a single year, and testing method combine to limit thefr results. 

Therefore, this study examined the effect of ISO 9000 on financial performance 

using several years' data. Resource Advantage theory, the quality literature, and the ISO 

9000 literature were used to motivate the hypotheses concerning ISO 9000 certification 
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and financial perfomiance. In addition, the adaptive assets and research and development 

literatures \\ ere used to de\ elop se\ eral control variables. This study was designed to 

contribute to the literature h>' helping to explain the relationship between quality (since 

ISO )̂000 is a quality standard) and financial performance. A positive relationship 

betw een ISO 9000 certification and financial performance was expected. In addition, this 

study was designed to contribute to the literature by helping to provide support for the 

adapti\ e assets and research and development literatures. Specifically, financial 

performance was anticipated to be positively related with the adaptability ofthe assets 

and research and de\ elopment spending. 

The remainder of this paper is composed of six sections. First, a discussion ofthe 

background and history ofthe concern for qualit> and ISO 9000 is presented. Second, 

the literature that deals with studies concerning quality and ISO 9000 is reviewed. Third, 

the theoretical development ofthe hypotheses that were tested in this study is discussed. 

Fourth, die variables used and the tests performed to evaluate the hypotheses are 

explained. Fifth, the results ofthe tests are presented. Finally, the conclusions are 

discussed. 
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CHAPTER II 

QUALITY AND ISO 9000 BACKGROUND 

Concern for quality is an old concept. For instance, tiie Code of Hammurabi, 

Item 229 states; 'If a builder has buih a house for a man, and his work is not sfrong, and 

the house falls in and kills the householder, that builder shall be slain' (Ghlow et al., 

1995). However, during most of history quality confrol was much more of an individual 

undertaking. Quahty confrol was an informal process where the artisan or craftsman 

checked the quality ofthe product by their knowledge and skill as the product was made. 

More recently, interchangeable parts, mass production and assembly lines eliminated the 

abihty of a single person to oversee the quality of a product through the entire 

manufacturing process. The result was the development of an inspection process where a 

quahty inspector was responsible for insuring that products were made to quaUty 

standards. By the early 1900s, Frederick W. Taylor advocated the quality inspector as 

one ofthe eight functional foremen needed for effective shop management (Garvin, 

1988). 

Early History of Quality 

Many ofthe early factories used quality inspectors that reported to the production 

foreman (Burrill and Ledolter, 1999). However, this arrangement caused a conflict in 

that the foreman was responsible for both increasmg production and insuring the quahty 

ofthe product. Furthermore, the foremen soon learned that failing to meet production 
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demands would result in their losing their job, but that poor quality would only result in a 

reprimand (Gitlow et al., 1995). As a result, production was often increased at the 

expense of quality. This problem was highlighted during World War I when the quality 

of military production was so low that many companies fransferred the quality inspection 

function fit)m reporting to the production foreman to the plant manager. Even today, 

some companies continue to use this practice (Burrill and Ledolter, 1999). 

Agriculture indirectly led to one ofthe next great advances in the field of quality. 

Agricultural experiments were exfremely slow because ofthe length of time it took to 

grow a crop. As a result, reaching conclusions about hypotheses took a very long time 

because the researcher could only run one experiment each year (because ofthe growing 

season). This problem was solved when in the early decades ofthe 1900s, Britain's R. A. 

Fisher developed statistical methods that allowed cause and effect relationships to be 

determmed from a small series of experiments. Using Fisher's techniques allowed 

researchers to run a small number of experiments and determuie important interactions 

among a number of factors tiiat a farmer could confrol such as planting times, seed 

depths, fertihzer formulations and irrigation amounts. It is the use of these statistical 

techniques that allows modem quality management practices (Business Week, 1994). 

Cun-ent quahty management began in the 1920s at the Bell Telephone 

Laboratories where the work of Walter A. Shewhart led to a process-oriented concept of 

quahty confrol. This new process orientation to quality was more statistical m natiu-e 

using sampling methods and confrol charts (Burrill and Ledolter, 1999). Shewhart took 

Fisher's statistical work with agricultiire and timied it towards manufactiu-ing (Business 
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Week, 1994). By 1931, Shewhart had published a book tiiat laid out the foundations of 

statistical quality conti^l (Garvin, 1988). 

World War II resulted in a tremendous increase in quality control activities in the 

United States and the exposure of many American manufacturers to the concepts of 

quahty. The wartime production needs required high quality products, hi 1942, the War 

Department estabhshed a Quality Confrol section staffed largely by statisticians from 

Bell Laboratories. At about the same time, the War Production Board's Office of 

Production Research and Development organized quality-fraining programs for wartime 

manufacturers. Through these training programs the statistical techniques and concems 

of quality control were, for the first time, widely circulated among American 

manufacturing companies. The large number of professionals that had been trained in the 

statistical techniques and employed in the quahty field grouped together to become the 

Society of Quahty Engineers in 1945. They joined with another group and became the 

American Society for Quality Confrol (ASQC) in 1946 (Garvin, 1988). hi 1997, this 

organization changed its name to the American Society for Quality (BurriU and Ledolter, 

1999). 

During the post-war years, the concepts of quality once again faded from 

competitive interest in the United States. A combination of pent-up consumer demand 

caused by the deprivations ofthe war, and the fact that much ofthe rest ofthe worid's 

factories were bombed out, resulted in quality being of little concern for American 

manufactiirers (Giflow et al., 1995; Burrill and Ledolter, 1999). As a resuU, with httle 

competition and sfrong demand, American manufactiirers were able to ignore quality 
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concems during most ofthe 1950s, 1960s, and 1970s. Fiuthermore, this lack of attention 

to quality was evident. In 1950, only a third ofthe U.S. Navy's elecfronic devices 

worked as they should. For every vacuum tube that the military used, they had to have 

nine others as back-ups (Garvin, 1987). 

On the other hand, Japan became the proving grounds for much ofthe work on 

quality in the postwar years. Japan's factories were in ruins at the end ofthe war and had 

to be rebuilt. The United States, in order to maintain peace, had an interest in Japan's 

redevelopment after the war. Interestingly, it can be argued that General Douglas 

Mac Arthur is responsible for Japan's rise in quality confrol. Mac Arthur was in charge of 

die U.S. occupation forces in Japan immediately following the war. His forces relied on 

the Japanese domestic telephone system for commimications. However, he found that the 

system had unreliable equipment and damage from the war. Concemed about poor 

communications with his own forces and possible civil uiu^est, MacArthur ordered the 

Japanese to leara modem quality confrol techniques. This was the start of tiie Japanese 

quahty movement, hi fact, one of tiie gurus of quality in Japan, Taguchi, got his start in 

the laboratory solvmg MacArthur's phone problem (Business Week, 1994; Burrill and 

Ledolter, 1999). In addition, Deming and Juran botii lechired extensively in Japan during 

tiie postwar years. As a result, die ideas of quality and statistical confrol spread rapidly 

throughout J^an (Business Week, 1994). 

By the 1980s, Americans were concemed witii tiie increasing competition and 

loss of marketshare to foreign (particularly Japanese) manufactiirers. hi 1980, a test of 

300,000 computer chips from the U.S. and Japan showed that at incoming inspection the 
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Japanese chips had a zero failure rate, while tiie U. S. chips failed at a rate of 11 to 19 per 

1,000 chips. After 1,000 hours of use, tiie Japanese chips had a failure rate of between 1 

and 2 per 1,000 chips, while tiie U. S. chips failed at a rate as high as 27 per 1,000 chips 

(Garvin, 1987). The lack of attention to quality during all the years following the Second 

World War had finally caught up with American manufacturers. As a result, U. S. firms 

became increasingly concemed with quality and closing the quality gap with the Japanese 

in the 1980s. Deming, Juran, Feigenbaum, Ishikawa, Taguchi and Crosby all became 

well-known names as the search for quality spread through U. S. companies during the 

1980s. Even the U. S. government took an active role. In 1987, the Department of 

Commerce estabhshed the Malcohn Baldrige National Quality Award to focus attention 

on quahty (Burrill and Ledolter, 1999). 

Accounting and Quality 

During most ofthe history of quality, the issues and challenges of quality were 

the domain of industrial engineers, statisticians, and production managers. Noticeably 

absent from the previous discussion of quality was any mention of accounting or 

accountants. It appears that the quality movement progressed forward with very little 

assistance from the accounting profession. 

Accounting's concern with quality has come late relative to the previous 

discussion of tiie history of quahty. Accordmg to Morse (1993), the first paper ever 

printed in an accounting journal to deal witii tiie costs of quality was in 1983 (Morse, 

1983). However, that does not mean tiiat the costs of quality had not been previously 
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considered by non-accountants. According to Albright and Roth (1992), early 

discussions of quality costs (all by non-accountants) included Juran (1951), Maser 

(1957), and Feigenbaum (1961). 

These early discussions did not result in the wide spread use of quahty costs in 

accounting. For instance, in 1987 the National Association of Accountants (now the 

Institute of Management Accountants) published a monograph by Morse, Roth, and 

Poston that was designed to introduce accoimtants to quahty costs. The National 

Association of Accountants (NAA) followed tiiat monograph in 1991 with a subsequent 

monograph that found that although the awareness and uses of quality costs had 

increased, few organizations had developed any type of formal quality cost reporting 

system (Atidnson et al., 1991). Recentiy, a shidy by Sjoblom (1998) found that 

accounting measures of quality were the exception m the surveyed companies. In fact, 

only nine percent ofthe companies surveyed reported costs of quality, histead, many 

companies use non-financial measures of quahty as proxies for quality costs. Stiidies by 

Cable and Healy (1996), Tatikonda and Tatikonda (1996), and Shah and FitzRoy (1998) 

all have similar findmgs; costs of quahty are rarely reported m most companies. 

Accounting systems are often designed for financial reporting purposes and not 

for providing tiie kmd of data needed by managers for makmg decisions. Furthermore, 

many companies are using cost management systems that were developed in the early 

1900s along witii production and confrol systems that are much more up-to-date (Martm, 

1997). As a consequence, the accountmg systems of most companies are not designed to 

capture the costs of quahty. 
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Even though most companies do not account for their quality costs this is not 

because of controversy about the proper ways to account for quality costs. In the 

hterature, agreement exists on the classification of quality costs. Typically, the term 

"cost of quality" or "quality cost" refers to tiie cost of poor quality (Morse et al., 1987; 

Juran and Gryna, 1988; Albright and Rotii, 1992; Atidnson et al., 1994). As an example 

ofthe agreement in the literature on tiie types of quality costs, the NAA stiidy of 1987 

(Morse et al.) classified quahty costs into four categories. These four categories are 

based on Juran's (1951) classification, which appears to be the earliest discussion of 

quality cost categories. These quahty cost classifications are also used in a number of 

ottier articles (Godfrey and Pasewark, 1988; Edmonds, Tsay, and Win, 1989; Albright and 

Roth, 1992; Atidnson et al., 1994; Shank and Govindarajan, 1994). 

Accordmg to tiiis classification, quahty costs are made up of four components 

(Morse et al., 1987). These components are prevention, appraisal, internal failure and 

external failure. Prevention costs are costs to prevent errors and do the job right ttie ffrst 

time. Prevention costs include such tilings as preventive maintenance, quality frainmg, 

and designing and planning for quality. Prevention costs are incurred before tiie product 

is made. Appraisal costs are costs spent to review and compare completed products 

agamst requfrements. Appraisal costs include inspections and testing. Appraisal costs 

are mcurred after tiie product is made but before it is delivered to tiie customer, hitemal 

failure costs are costs associated witii defects found before the product is shipped to the 

customer, fatemal failure costs mclude scrap, rework, and excess mventories (to cover 

for mistakes). External failure costs are costs associated with defects found after the 
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product is shipped to tiie customer. External failure costs include liability costs, recall 

costs, warranty and service costs, and (loss of) goodwill costs. 

Other ways exist for grouping tiie different types of quality costs. However, they 

are not inconsistent with the above four categories. For instance, voluntary 

(conformance) costs are the sum of prevention and appraisal costs, and involuntary (non

conformance) costs are the sum of internal and external failure costs (Edmonds et al., 

1989; Anderson and Sedatole, 1998). Likewise, quality costs can be categorized as 

visible and invisible costs (Dahlgaard et al., 1992). Where visible costs include all 

prevention, appraisal, and intemal failure costs. In addition, visible costs include those 

external failure costs that a firm can measure like warranty and recall costs. Invisible 

costs include those external failure costs that a firm has difficulty measuring such as the 

loss of customers. These invisible costs are also called "hidden" costs of quality 

(Albright and Roth, 1992; Kim and Liao, 1994; Jacobs et al., 1998; Anderson and 

Sedatole, 1998; Asokan and Pillai, 1998). These relationships among the various types of 

quahty costs that will be used later in this paper to help develop hypotheses about the 

relationship between a quahty program and financial performance of a firm. 

Altiiough costs of quality received a late start in accountmg (Morse, 1983,1993), 

these costs have seen a flurry of activity in accounting cfrcles since then. The Institute of 

Management Accountants (IMA) has published two monographs on quahty costs (Morse 

et al., 1987; Atidnson et al., 1991). Furthermore, tiie IMA has teamed up with the 

American Society of Quality Confrol (now tfie American Society of Quality) to publish a 

volume on quality-based cost management (Atkinson et al., 1994). hi addition, Godfrey 
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and Pasewark (1988); Edmonds, Tsay, and Lin (1989); Albright and Roth (1992); Riahi-

Belkaoui (1993); Kim and Liao (1994); Shank and Govindarahan (1994); Froman (1997); 

and Anderson and Sedatole (1998) are all examples of tiie attention that the costs of 

quahty are receiving in tiie accounting literature. 

A more recent development related to the quality management practices 

movement is tiie family of quality standards known as ISO 9000. The next section of this 

paper will discuss ISO 9000 and tiie organization tiiat developed it; tiie hitemational 

Organization for Standardization. 

International Organization for Standardization (ISO)^ 

The ISO was estabhshed in Geneva Switzerland in 1947 as a non-governmental 

organization with the mission of promoting the development of standardization and other 

activities that will help to facilitate international frade. Today, the ISO is a worldwide 

federation of national standards bodies fix)m ̂ ^proximately 130 countries. 

Representatives of industry, government, science, and consumer groups come 

together in almost 3,000 technical committees, subcommittees and working groups to 

develop mteraational standards that ISO pubhshes. These standards are usually highly 

specific and are driven by the perceived need m an industrial field for a global standard. 

Typically, the development of a standard Avill start with some industiy group suggesting 

' The International Organization for Standardization is often known by the short form of its name 
ISO. ISO is not an acronym. If it were, it would be lOS in English and OIN in French. Instead, ISO is 
derived from the Greek word isos meaning equal. Therefore, the International Organization for 
Standardization is known worldwide as ISO thereby avoiding the problem of translating the name into 
many different languages (ISO webpage). 
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tiie need for tiie development of a standard. Then, tiie appropriate ISO technical 

committee will work on tiie development of a standard. The use of these standards is 

voluntary. However, the adoption of these standards tends to make trade between 

countries easier and more efficient. 

For most of its history, ISO worked in relative obscurity, hs standards were, for 

the most part, the concern of engineers and technical experts. For instance, ISO 

developed a fihn speed code, standardized the format of telephone and banking cards, 

and developed the standardized freight container that can be used on tmcks, raifroads, 

and ships. In addition, ISO standardized paper sizes; developed standards for the safety 

of wire rope; standardized the symbols for automobile confrols; and developed the 

standard for metric screw threads. In fact, ISO has been responsible for approximately 

12,000 intemational standards. While many people had benefited from action of ISO, the 

organization was not well known to most people. This changed in the 1980s with the 

introduction ofthe ISO 9000 family of quality standards (ISO webpage). 

History and Development of ISO 9000 

After the Second World War, the countries of Europe had to rebuild their 

industries and factories tiiat had been desfroyed by tiie war. The years immediately 

following the war were devoted to this task. However, tiie countiies of Western Europe 

rebuilt under the constant threat of possible aggression from tiie communist Soviet Union 

and its Eastern European satellites. As a result, many ofthe countiies of Western Europe 

banded together to form the North Atlantic Treaty Organization (NATO) in 1949. Many 
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of tiiese countiies also came to recognize that banding togetiier for frade, like defense, 

made sense. In 1957, Belgium, France, Germany, Ualy, and Luxembourg signed the 

Treaty of Rome. This eventually lead to tiie European Community (EC) which finally 

became tiie European Union (EU) in 1994 (Taormina, 1996; Stimson, 1998). 

However, a major obstacle to unified frade in Europe was the fremendous 

diversity of peoples. Numerous countries existed in a relatively small geographic area. 

Furthermore, each country had its own language, currency, laws, regulations, and culture. 

Therefore, the EC (now the EU) had to develop a sfrategy for accomphshing the goal of 

unification of trade. One element of this sfrategy was the development of a standard for 

quahty. As a result, the EC contracted with the ISO m 1979 to develop a quality 

standard. The ISO created Technical Committee 176 to develop this quality standard 

(Taormina, 1996). The committee first met in 1980. hi 1986, it released its first 

standard. This standard (ISO 8402) was a vocabulary standard (Peach, 1997). According 

to die standard: "This Intemational Standard defines tiie ftmdamental terms relating to 

quahty concepts, as they apply to all areas, for tiie preparation and use of quality-related 

standards and for mutual understanding in intemational communications" (ISO 8402). 

In 1987, the committee published tiie five primary documents ofthe quahty 

management system standards which became known as tiie ISO 9000 series. ISO 9001, 

ISO 9002, and ISO 9003 were tiie tiiree alternative requfrement standards, which were 

used for quahty assurance (Peach, 1997). hi otiier words, these were the tiu-ee standards 

to which a company could seek to be certified. ISO 9000 and ISO 9004 were guideline 

standards. This is an important point, hi the literatiire and when speaking with people in 
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the business world, the generic term "ISO 9000 certified" is used extensively. Although 

what is really meant by "ISO 9000 certified" is certification against the standards of ISO 

9001, ISO 9002 or ISO 9003. hi effect, tiie ISO 9000 series is a family of quality 

management standards. These standards are reviewed and revised approximately every 

five years. They were revised in 1994 (ISO webpage) and again in December 2000 

(Zuckerman, 2001). 

Most ofthe previous work of tiie ISO had mvolved setting standards that were 

highly specific to a particular product. As a result, as previously mentioned, ISO spent 

most of its early history in relative obscurity. However, the ISO 9000 family of standards 

are generic management system standards. Therefore, tiiese standards can be applied to 

any type of organization regardless of size, geographic location, product or service. 

Consequentiy, tiie ISO 9000 family of quality standards have become very influential 

worldwide. As of December 1998, at least 271,966 ISO 9000 certificates had been issued 

in 143 countiies. ISO 9000 certification is greatest where it got its start, in Europe, where 

tiiere are approximately 166,000 certificates issued as of December 1998. Altiiough tiie 

United States had only about 25,000 certificates, tiie United States had tiie greatest 

increase in tiie number of certificates (6406) issued in 1998 (The ISO Survey of ISO 9000 

and ISO 14000 Certificates, on tiie ISO webpage). 

The ISO 9000 Family of Standards 

hi December 2000, tiie ISO released the new version of ISO 9000 known as ISO 

9000:2000. This new version significantiy changed the old the ISO 9000 system and its 
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documentation. Howe\er, for companies that originally focused on the intent as well as 

the letter ofthe old standard the difference is not that great. The new ISO 9000 standard 

eliminates ISO )̂002 and ISO 9003. In addition, the ISO 9001: 2000 uses more 

simplified language and eliminates the old 20-element structure (Drickhamer, 2001). 

Howe\ er, this 2000 \ ersion of tiie ISO standards were not in effect during the time period 

ofthe data for tiiis smdy. Consequentiy, the following paragraphs describe the old 

version ofthe ISO 9000 family of standards. 

The official title of ISO 9001 was: Quality Systems-Model for Quality Assurance 

in Design. Dex'elopment. Production. Installation, and Servicing. ISO 9001 was 

comprised of 20 quality system elements. This standard was the most comprehensive of 

tiie three assurance standards. ISO 9001 was for companies that provide a total product 

or senice. This would include the design, development, production, installation, and 

servicing ofthe product or service. As such, ISO 9001 was commonly used in 

manufacmring or processing industries. However, ISO 9001 was also used by such 

ser.ices as construction, architecture, and engineering. 

The official title of ISO 9002 was: Quality Systems-Model for Quality Assurance 

in Production. Installation, and Servicing. ISO 9002 was composed of 19 ofthe 20 

quality system elements of ISO 9001; the design control element was excluded. ISO 

9002 was for companies that produce, install, and service a product or service, but that 

did not include design as a pnmary part of their business, histead, the design ftmction 

would be performed and supplied by the customer. Custom assembly houses, job shops, 

service compames, and even branches of larger organizations (such as a manufactiiring 
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plant of a large, multi-site corporation) are types of facilities that would seek ISO 9002 

certification. Service organizations such as welfare agencies, commercial airlines, 

hospitals, schools, and insurance companies also could seek ISO 9002 certification. 

The official titie of ISO 9003 was: Quality Systems-Model for Quality Assurance 

in Final Inspection and Test. This standard was the least comprehensive ofthe quality 

assurance standards. ISO 9003 was composed of only 16 of the 20 quality confrol 

elements of ISO 9001. Specifically, ISO 9003 did not include tiie design confrol, 

purchasing, process confrol, or servicing elements. Companies that could adequately 

assess quahty by inspection and testing use ISO 9003. These companies usually provided 

less complex products or services. Testing laboratories, warehouses, and distribution 

centers are examples of companies that would use ISO 9003. In tiie United States ISO 

9003 was rare, but was popular in Europe. 

ISO 9000 was a guidance standard. This standard was usefiil for deciding which 

ofthe three types of quality assurance standards were appropriate for a company. In 

addition, ISO 9000 detailed tiie requfrements tiiat tiie company's quality system had to 

meet. ISO 9004 was also a guidance standard that detailed elements of quahty 

management. These two guidance standards were descriptive documents witii no 

prescriptive requfrements. They were usefiil for makmg decisions about the types of 

activities tiiat a company should be engaging in to obtain quahty. hi fact, auditors often 

used ISO 9004 as a guide for interpretmg tiie requirements of ISO 9001,9002 and 9003 

(Taormina, 1996; Peach, 1997; Johnson, 1998; ISO 9000, 9001,9002,9003, 9004; ISO 

webpage). 
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The Certification Process 

Each counti7 has an authoritative body tiiat is responsible for accrediting the 

registering bodies for tiiat counti^. The registering bodies are then responsible for 

certifying the companies that seek regisfration. The United States has a joint national 

accreditation program. This joint program is composed ofthe American National 

Standards Institute (ANSI) and the Regisfrar Accreditation Board (RAB), which is an 

affihate of tiie American Society for Quality Confrol (ASQC). Therefore, the RAB/ANSI 

accredits what are known as regisfrars.'* The regisfrar certifies the facilities of a company 

and then reports the certification to the accreditation body (Peach, 1997; Patterson, 1996; 

Stamatis, 1995; Johnson, 1998). 

As of 1998,41 regisfrars existed in ttie United States (Johnson, 1998). The ISO 

neither certifies nor registers a company. Thus, to say that a firm is "ISO certified" or 

"ISO registered" is incorrect. Registrars perform the certification or registration process 

by following the requfrements ofthe country's authoritative body (ISO webpage). 

In the certification process, registrars have different methods of assessment and 

certification. However, some common events typically happen with most regisfration 

processes. Appendix A lists tiie steps tiiat typically occur m tiie ISO 9000 regisfration 

process. 

• These registrars are often referred to as auditors since they are an independent third party that 
assesses the quality system of the con^any. These auditors should not be confused with Certified Public 
Accountants. 
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Becoming ISO 9000 Registered 

Before tiie company hires an outside regisfrar to assess its quality management 

system, it must prepare itself for tiie certification process. This usually involves the use 

of an ISO 9000 consultant tiiat helps tiie company prepare for tiie process. The 

consultant is not absolutely necessary but may help to reduce the time and expense of 

becoming certified (Johnson, 1998), and ISO 9000 certification can be a time consuming 

process. Although the time varies fix)m firm to firm, tiie certification process generally 

takes fix)m 10 to 24 montiis.^ 

The exact time to achieve certification depends on a number of factors. These 

factors include the amount of existing documentation, the complexity and size ofthe 

organization, the ISO 9000 conformance model chosen for certification, the commitinent 

of management, the documentation skills ofthe project team, the project management 

skills ofthe project teams, and the availability of certification auditors (Paradis and 

Small, 1996). In addition, the number of deficiencies or nonconformities that are 

detected during the certification process can impact the length of time to achieve 

certification (Peach, 1998). According to Johnson (1998), the ffrst three months are spent 

planning, organizing and training. The next six months are spent documenting the 

quahty system and beginning the intemal audits. The system is allowed to operate for at 

least three months prior to the certification audit to provide the evidence for the regisfrar's 

' Johnson (1998) and Paradis and Small (1996) state that certification takes 12-18 months. 
Patterson (1995) suggests certification takes anywhere from less than 12 months to more than 24 months. 
According to Stamatis (1995), certification takes 10-24 months. Peach (1998) states that certification takes 
18-24 months. 
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visit. See Appendix B for a discussion ofthe steps that a firm undertakes to prepare for 

the certification process. 

Some variation exists in the costs associated with becoming ISO 9000 certified. 

According to Patterson (1995), the cost for consulting and the regisfrar (in other words, 

tiie external costs) can run anywhere from $35,000 to $110,000. Stamatis (1995) 

estimates that the total cost of implementation (both intemal and external) is usually 

between $145,000 and $310,000. hi tiie ISO 9000 Survey (1996), tiie average intemal 

cost for small firms was $51,000 and the average extemal cost was $20,000. In the same 

survey, the average intemal costs for large companies were $321,000 and the average 

external costs were $88,000. This confirms Stamatis' (1995) statement tiiat intemal costs 

are greater than extemal costs. These costs are related to the amount of time and effort 

that is expended in the quest for certification. Furthermore, the costs are related to the 

amount of previous work that has been done in the area of quality systems for the 

company, ff tiie company afready has a relatively well-documented quality system that 

works, tiie cost should be relatively minor. On ttie other hand, if tiie company has little 

documentation and/or a poor quality system in place, more time and effort and tiierefore a 

greater cost will be required. 

Becoming certified is not tiie end of tiie process. The certification is not good 

mdefinitely. histead, the firm must undergo regular surveillance audits, which usually 

occur eitiier once or twice a year depending on tiie policies ofthe regisfrar (Taormina, 

1996; Peach, 1997; Stamatis 1995; Johnson, 1998; Patterson, 1995). A surveillance audit 

verifies that the quality system is continuing to fiinction as documented (Stamatis, 1995). 
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In addition to these regular surveillance audits, tiie firm must submit to a complete re-

audit every tiiree or four years to maintain its certification (Taormina, 1995; Peach, 1997; 

Stamatis, 1995; Johnson, 1998; Patterson, 1995). A re-audit ofthe firm is a complete 

reassessment ofthe firm's quality system. A surveillance audit is generally less involved 

in scope than a complete re-audit ofthe firm (Peach, 1997). 

This section of my paper has discussed the historical origins of quality 

management practices including the development ofthe ISO 9000 family of quality 

standards. The history, origins, development, and scope of these standards have been 

discussed. Furthermore, the process by which a firm becomes certified to these standards 

has been detailed. The next section of this paper examines tiie research literature related 

to quahty management practices and ISO 9000. 
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CHAPTER III 

LITERATURE REVIEW 

The concern for quality is not just a concern for product quality, but instead 

concerns the whole firm (Wruck and Jensen, 1994). This sfrategic focus on "quality" is 

often interchangeable with the ovemsed "total quality management" (TQM) (Easton and 

Jarrell, 1998). The exact origins of TQM are obscure (Garvin, 1987). However, the 

foundations of TQM were laid in the literature in 1950s in the works of Juran (1951) and 

Feigenbaum (1956; 1961). Through most ofthe 1960s and 1970s the topic of quality was 

generally ignored in the United States. However, by the early 1980s TQM as a 

management philosophy was adopted (Garvin, 1987). 

No universal definition of TQM exists. However, some argue that TQM deals 

with an organization-wide attempt to instill a culture that is devoted to providing goods 

and services that meet the needs and expectations ofthe firm's customers (Wmck and 

Jensen, 1994; Madu, 1998; Matta et al., 1998). A number of studies examine tiie various 

dimensions of TQM (Saraph, Benson, and Schroeder,1989; Benson, Saraph, and 

Schroeder, 1991; Flynn, Schroeder, and Sakakibara, 1994; Flynn, Schroeder, and 

Sakakibara, 1995; Ahfre, Golhar, and Waller, 1996; Black and Porter, 1996; Dow, 

Samson, and Ford, 1999). 
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Quality and Financial Performance 

Of more concern to this paper is the relationship between quality and the financial 

performance ofthe firm. The conventional view of quality costs treats quality costs as 

trade-offs. Spending on prevention and appraisal costs reduces the intemal and extemal 

failure costs. Conversely, cutting prevention and appraisal costs can lead to increases in 

both intemal and extemal failure costs (Morse et al., 1987). However, these frade-offs 

are not a zero-sum game. A mle of thumb that is popular among quahty professionals is 

that SI of prevention costs can reduce intemal failure costs by $10 and extemal failure 

costs by $100 (Bhat, 1998). 

Even so, the relationship between quality and profitability is one that is not clearly 

understood. The popular behef is that quaUty has a positive impact on corporate financial 

performance (Bhat, 1998). This fricrease in financial performance comes tiirough 

increased productivity caused by less rework (Morse et al., 1987; Atidnson et al., 1994), 

decreased costs and/or through increased customer satisfaction which leads to increased 

or sustamed sales volume (Jacobson and Aaker, 1987; Anderson et al., 1994; Powell, 

1995). Thus, an image of premium quality can increase profit margins. 

However, ui the academic literature considerable confroversy exists concerning 

whetiier quality has any tangible unpact on firm performance. While tiie popular 

business press has championed TQM, httle empirical research addresses whetiier quality 

does unpact financial performance. Most of tiie existmg research has looked at TQM 

practices on mtemal perfonnance (such as amount of rework or scrap) or on manager 

perceptions of TQM's overall rnipact and less research into the impact of TQM on 
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corporate financial performance. Indeed, Wmck and Jensen (1994) and Easton and 

Jarrell (1999) both state that the link between quality and financial performance is an 

understudied subject. Even so, some studies do look at the link between quality or TQM 

and financial performance ofthe firm. The purpose of this section ofthe paper is to 

review the findings of these previous studies that look at the link between quality and the 

financial performance ofthe firm.* 

Attitudinal Quality Studies 

One ofthe most common methods for studying the link between quality and 

financial performance is the use of surveys. For instance, Lawler, Mohrman, and 

Ledford (1992,1995,1998) have undertaken a series of surveys of tiie CEOs ofthe 

Fortune 1000 corporations in an attempt to identify management practices of these firms 

and the ways these practices change over time. They have consistentiy found that CEOs 

perceive a positive relationship between TQM and performance. 

Powell (1995) used a mail survey to gather tiie opinions of CEOs about the 

relationship between TQM and financial performance. Powell found tiiat, in tiie opinion 

of die surveyed CEOs, TQM did lead to better financial performance. While he found no 

relationship between the lengtii of tune since adoption of TQM and performance, he did 

find a relationship between tiie lengtii of time smce adoption of TQM and satisfaction 

witti TQM. 

* For a discussion ofthe difficulties and shortcomings ofthe research in this area, the reader is 

referred to Easton and Jarrell (1999). 
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hi addition to CEOs, plant managers are also the subjects for some of these 

surveys. For instance, Flynn, Sakakibara, and Schroeder (1995) surveyed plant managers 

at US manufacturing firms. They found that plant managers perceived that TQM lead to 

improved financial performance. Furthermore, they found that synergies exist between 

TQM and Just-In-Time (JIT) and perceptions of improved financial performance. 

Also looking at plant managers. Dean and Snell (1996) used a two-wave survey of 

managers at plants in the metalworking industry. One portion ofthe first wave was used 

to identify firms' use of TQM. The second wave was completed about one and a half 

years later. Part of this second wave measured the manager's perception of performance 

relative to the industry. They found a link between TQM and the manager's perception 

of financial performance. 

Maaiu, Putteril, and Sluti (1994) surveyed manufactiirers to look at quahty in 

New Zealand. They found tiiat managers felt tiiat quahty improvements lead to enhanced 

operational perfonnance and productivity. Likewise, Dow, Samson, and Ford (1999) 

looked at quahty in New Zealand and Austi^lia. Thefr survey looked at tiie relationship 

between quahty practices and various outcomes in manufacturing companies. They 

found tiiat some of die quality practices such as employee commitinent, shared vision, 

and customer focus were related to positive outcomes. However, tiiey found tiiat otiier 

practices often associated witii quahty programs such as benchmarkmg, work teams, 

advanced manufectiiring technologies, and close suppher relations were not necessary. 
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Archival/Financial Studies 

One ofthe difficulties in this area of research is an empirical measure of quality 

(Easton and Jarrell, 1998). Some researchers have measured quality as winning an 

award. Using this approach, Helton (1995) found that publicly fraded Malcolm Baldrige 

National Quahty Award winners as a whole had stock price increases that were greater 

than the Dow Jones Industrials, tiie Standard and Poor's 500, or the NASDAQ composite. 

Furthermore, the majority of these firms also paid dividends. 

Similarly, Hendricks and Singhal (1996) performed an event study of abnormal 

returns around the date ofthe announcement of a firm's winning of a quality award. 

They found that there were abnormal returns on the day of announcement, indicating tiiat 

the winning of a quality award was viewed by the market as a signal of improved 

poformance in the future. The results were greater for smaller firms tiian for larger 

firms. In addition, Hendricks and Smghal examined die systematic risk associated witii 

die firms tiiat had won the quality awards. They found ttiat after winning a quality award, 

ttiere was a significant decrease in botii tiie equity and asset betas. This decluie in 

systematic risk unplies tiiat die fiitiire market discount rate for tiie firm will be reduced. 

Hendricks and Smghal (1997) again used tiie winning of a quality award as a 

signal of TQM. fa tius stiidy, they looked at tiie relationship between wmnfrig an award 

and financial report results. They found tiiat operatmg mcome is higher for firms that 

win a quahty award compared to a confrol sample that was matched on size and indusfry. 

Likewise, ttiey found that the finns that had won the quality awards had higher ratios of 
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operating income to assets, operating income to sales, and operating income to employees 

than did the control sample. Furthermore, they found some evidence that sales growth 

and control of costs were greater for the firms that won a quality award compared to the 

control sample. 

Hendricks and Singhal (1999) used the winning of a quality award as a signal of 

TQM. In this study, they looked at two time periods. One period was the five-year 

period that began one year before the firm won a quahty award and continued for four 

years after the firm won a quahty award. Hendricks and Singhal assumed that the 

winner's TQM implementation was effective about a year before the winning ofthe 

award. Therefore, this five-year period represented the period in which the firm had 

successfidly implemented TQM. The other five-year period was die period from six 

years before the firm won a quality award until one year before tiiey won the award. This 

was considered to be die period during which the firm was in tiie process of adopting 

TQM and mcurred die associated implementation expenses. The award-winnmg firms 

were compared to a confrol group tiiat was matched on industiy and asset (book value) 

size. The results showed tiiat tiiere was no difference in financial performance (as 

measured by operatmg mcome) between award winning firnis and confrol finns during 

die implementation period. However, after TQM had been implemented tiie award-

wmnmg finns outperfonned the confrol finns. The authors mfer tiiat TQM had a positive 

effect on financial performance. 

From diese stiidies, winning a quality award would appear to be an indication tiiat 

tiie financial perfonnance ofthe company will be above average. However, this is not 
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always the case. For instance, the first small business to win the Malcolm Baldrige 

National Quality Award was the Wallace Company, an oilfield pipe and value distributor 

in Houston. The Wallace Company won the Malcolm Baldrige Award in 1990. hi 1992, 

the company filed for Chapter 11 bankruptcy and went out of business (Rust et al., 1994). 

hi a manner similar to lookfrig at quality awards, Schilit (1994) followed the 

financial performance of quahty companies. He identified quahty companies by looking 

at a hst of the 100 products made by American companies that were judged to be the best 

in the world by a group of experts and pubhshed in Fortune magazine in 1987. This list 

resulted hi 72 pubhcly fraded companies. Schilit followed the financial perfomiance for 

tiiese 72 firms for a five-year period (from January 1, 1988 to January 1, 1993). During 

diis time he found tiiat die value of tiie quality finns as a whole increased by ahnost die 

exact same percentage as die Dow Jones hidustiials. Furtiiemiore, tiie quality finns were 

outperfonned by die Standard and Poor's 500, Value Line, and die NASDAQ, hi fact, 20 

of die quahty companies actiially lost value during die period. 

CKher ways besides quality awards and surveys exist to look at die relationship 

between quahty and financial perfonnance. For instance. Capon, Farley, and Hoenig 

(1990) did a meta-analysis of 320 published articles that deal witii tiie detemiinants of 

financial perfonnance. They found tiiat 20 ofdiese stiidies dealt witii quality. These 

smdies indicated tiiat tiiere was a positive relationship between quahty of product and 

services and financial performance. 

Jacobson and Aaker (1987) used the PIMS (Profit hnpact of Market Sfrategy) 

database to test the sfrategic role of product quality on financial perfomiance. They 
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found that quality leads to higher prices for products and increased market share. They 

also tested whether quality lead to increased costs.^ Jacobson and Aaker failed to find 

this relationship between higher quality and higher costs. 

Anderson, Fomell, and Lehmann (1994) use data from Sweden including the 

Swedish Customer Satisfaction Barometer. They find that quality leads to greater 

customer satisfaction, which results in greater profitability for the firm. However, they 

found that this increase was not immediate. Instead, it took a long-term effort to see the 

gains firom improved quality. Interestingly, they also found that as market share 

increased customer satisfaction decreased. 

Easton and Jarrell (1998) and a pilot stiidy in 1997 (Janell and Easton) also look 

at the link between quality and financial performance. By using a key-word search they 

identified firms tiiat were likely to have implemented TQM. However, tiiey went even 

fiirther. One of die autiiors, George Easton (who is a former senior examiner for the 

Malcolm Baldrige National Quality Award) personally interview the vice president or 

director of quality at each firm to determine whether they had in fact implemented TQM. 

This technique resulted m die identification of 108 (in tiie 1998 paper, tiiere were 39 

finns in die 1997 study) firms tiiat had implemented TQM between 1981 and 1991. 

Compared to a confrol portfoho, die TQM firnis show greater financial perfonnance as 

measured by botii accounting variables and stock retiims. 

' This hypothesis reflects the age of this study and was probably influenced by the "old" idea that 
high quality was rnore cosUy for a firm than low quahty. Specifically, there was a school of thought that 
stated that costs had to be increased to improve quality. 
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In summary, debate exists over just what constitutes total quality management. 

Furthermore, a large body of research attempts to determine the components of TQM. 

Even so, general agreement exists in the popular business press about the positive impact 

on financial performance tiiat comes from a quality philosophy. However, the way that 

quality has this positive impact on financial performance is an area of some 

disagreement, hi the academic literature, several studies have attempted to confirm tiiis 

hnk between quality and financial perfonnance. Although there have been some 

exceptions, in general die findfrigs have supported the tiieory that quality or total quality 

management results in improved or enhanced financial performance. 

ISO 9000 Certification as a Ouahtv Management Practice 

ISO 9000 certification is both costly and time consuming. Yet, fimis continue to 

seek certification. Therefore, a logical question is why do finns seek ISO 9000 

certification? Indeed, a great deal of debate concerning die reasons why a finn would 

seek ISO 9000 certification exists. Some of die more popular explanations for finns 

seekmg to be ISO 9000 certified include a desfre to instill total quality management 

(Patterson, 1995; Curkovic and Handfield, 1996; Joubert, 1998), tiiat it is required for 

sales in die EU (Peach, 1997; Anderson et al., 1999), and diat it gives companies an 

competitive advantage (Joubert, 1998; Beattie and Sohal, 1999). However, critics point 

out diat ISO 9000 is not the same as total quality management. They state that ISO 9000 

only covers a small portion of an organization, while TQM requires an all-encompassing 

company cultiire (Reimami and Hertz. 1996; Curkovic and Handfield, 1996; Zhu and 
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Scheueraiann, 1999). For EU sales tiiere are very few products tiiat actually require ISO 

9000 certification (Taormina, 1996). While ISO 9000 may give firais a brief competitive 

advantage, otiier companies can become certified. Therefore, any competitive advantage 

could be short-lived (Davin and McCampbell, 1996; Goetsch and Davis, 1998). 

Most ofthe literatiu-e that deals with ISO 9000 are practitioner pieces (Rao et al., 

1997). These practitioner works are often vmtten by ISO 9000 consultants and regisfrars 

or by people who have implemented ISO 9000 certification in their business. These 

practitioner articles and books usually detail the certification process, list the author's 

perception ofthe benefits and advantages (and occasionally the costs and disadvantages) 

of ISO 9000 certification, and provide anecdotal evidence of tiie results and outcomes of 

ISO 9000 certification. 

In addition, several academic articles do not involve empirical studies but do deal 

widi die issue of ISO 9000 certification. These academic articles include literature 

reviews, case studies, and comparisons of ISO 9000 certification to otiier quahty 

programs such as the Baldrige award or Total Quality Management. 

Reimann and Hertz (1996) compared ISO 9000 certification witii tiie criteria of 

the Baldrige Award. Accorduig to Reimann and Hertz, ISO 9000 covers less tiian 10 

percent of die Baldrige Award criteria. The implication of Reunann's and Hertz's work is 

diat ISO 9000 is less comprehensive than tiie Baldrige award, hi addition, tiie authors 

argued tiiat die focus and the cenfral purpose of ISO 9000 and die Baldrige award are 

different. They state diat die Baldrige award criteria's focus is on enhancmg 

competitiveness while die focus of ISO 9000 is on ensuring confomiance quality. The 
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centiral purpose ofthe Baldrige Award criteria reflects two key competitiveness thrusts: 

(1) delivery of ever-improving value to customers; and (2) systematic improvement of 

company operational performance. The cenfral purpose of ISO 9000 is to provide a 

common basis for an independent and fransportable supplier qualification system. It is 

directed toward reducing audit costs and helping to assiu-e buyers that specified practices 

are being followed, both important to enhancing and facilitating frade. Furthermore, 

Reimann and Hertz (1996) pointed out tiiat a major difference between ISO 9000 and the 

Baldrige award is the Baldrige award's emphasis on results and the lack of this emphasis 

m ISO 9000. 

Sunilarly, Zhu and Scheuennann (1999) compared TQM witii ISO 9000 tiu-ough a 

review of tiie hterature. They review both successes and failures of TQM and ISO 9000 

certification. TQM is a more complete and thorough practice or program. However, Zhu 

and Scheuermann (1999) saw ISO 9000 as a good starting point for quality management 

practices. Particularly troubling to Zhu and Scheuennann is TQM's dependence on 

specific managers for success. They suggest tiiat a change in the management of firm 

could desfroy a TQM program. However, tiiey see ISO 9000 as a more stable program. 

Therefore, tiie autiiors advocate ISO 9000 certification. However, tiiey are carefiil to 

point out diat ISO 9000 certification and TQM while different are not mutiially exclusive. 

Davin and McCampbell (1996) provided a case stiidy of one firai's experience 

widi ISO 9000. This finn had been attempting to implement TQM for several years, but 

; still not happy widi die results. They decided to pursue ISO 9000 certification botii 

t component of thefr TQM program and for competitive advantage. From a quahty 

was 

asa 
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standpoint they "...described ISO 9000 as a tool that ensures a structured working 

environment that captures improvements and integrates them into a stable and stmctured 

operation" (pp. 2-3). The company attributed ISO 9000 with improving delivery time, 

reducing inventories, improving performance indicators, improving communication, 

increasing employee participation, and creating a safer work environment. In addition, 

the firm believes tiiat the ISO 9000 certification also mcreased their customer base by 

giving them access to customers that would not have previously considered them. 

Joubert (1998) looked at tiie extemal and internal benefits of ISO 9000 

certification. The major extemal benefit that she identifies is improved market advantage 

due to die perception of higher product quality. Furthermore, since die ISO 9000 

standard is recognized woridwide, certification can lead to increased intemational sales. 

She finds die intemal benefits of ISO 9000 are related to die standard's emphasize on 

documentation. Accordmg to Joubert, diis process of documentation leads to a better 

understanding of die processes and activities that the company engages in and more 

uniforaiity between different shifts. By havfrig diis better understanding and unifonnity 

of processes and activities, tiie company captiires a number of benefits. These benefits 

include reduced frainmg time, reduced manufactiiring costs, reduced lot sizes, reduced 

mventories, mcreased communication, and mcreased productivity. 

Attitudinal T-<̂0 9000 Research 

Chittenden, Poutziouris, and Mukhtar (1998) exammed reasons for seeking 

certification among small businesses m the United Kingdom. They surveyed small 
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9000 

owners 

businesses in die U.K. and found tiiat smaller firms were less likely to seek ISO 

certification tiian larger firms were. They attiibuted this to the possibility that the 

and operators of very small businesses are better able to informally keep track of their 

quahty systems than are managers of larger firms. They found that the firms that did 

adopt ISO 9000 believe that they receive significant benefits from the standards. Most of 

these benefits come fix)m marketing and competitive issues rather than intemal 

operational efficiency. However, they found no association between adoption of ISO 

9000 and perceptions of sales performance. ISO 9000 registered firms tend to sell more 

to larger customers and internationally while non-registered firms tend to sell to local, 

smaller customers. As expected, firms that did seek ISO 9000 certification did not 

register because of a perception that the costs associated with registering outweigh any 

benefits from certification. 

Rao, Ragu, and Solis (1997) surveyed managers in four countiies; the United 

States, India, Mexico, and China. The authors examined the relationship between ISO 

9000 certification and various aspects of Total Quality Management. They found tiiat 

firms diat are ISO 9000 certified had higher levels of quality management practices and 

quahty results tiian did firms tiiat were not ISO 9000 certified, hiterestingly, no statistical 

differences existed ui tiiese quality management practices and quahty resuUs between 

finns tiiat were plannmg to seek certification and tiiose tiiat were not plannmg to seek 

ISO 9000 certification. The autiiors posited tiiat planning to become ISO 9000 certified 

does not bestow quahty practices and results on a firai. Rather, the act of becoming and 
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staying certified has a positive impact on quality management practices and quality 

results. 

Curkovic and Handfield (1996) surveyed quality directors and vice presidents and 

found that die subjects viewed ISO 9000 certification as less difficuU tiian satisfying the 

requirements ofthe Baldrige Award. Further, tiie subjects had a positive attitude toward 

ISO 9000 as a starting point for implementmg TQM. This finding confirms the idea that 

ISO 9000 can be used as a first step in tiie development of a quality system. 

Beattie and Sohal (1999) examined the survey responses of 50 Australian 

companies to determine the benefits gained from ISO 9000 certification. The 

respondents indicated tiiat customer pressure (from botii government and private sectors) 

was a factor m seeking ISO 9000 certification. However, die major reasons for seeking 

certification were to gain competitive advantage and tiie certification is seen as a part of 

tiie firm's TQM or otiier quality improvement programs. They found few benefits that 

were specifically related just to ISO 9000 certification, hi fact, 24 percent ofthe 

companies stated diat diere were no benefits from tiie adoption of ISO 9000. The greatest 

smgle benefit diat was reported was an increase in market share as 42 percent of die firnis 

claimed tiiat diey had unproved tiiefr market share as a result of ISO 9000 certification. 

However, only 4 percent of tiie finns beUeved diat ISO 9000 certification had led to 

mcreased profitability, hiterestmgly, 46 percent of die ISO 9000 certified firnis indicated 

diat diey were also implementing a TQM program. 

Guilhon, Martin, and Weill (1998) surveyed 42 small and medium-sized 

businesses in France. They found diat most of die fimis (around 80 percent in the 
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survey) did not attempt to use ISO 9000 certification as a way to move towards the best 

quality processes. In other words, tiiese firms only attempted to maintain the level of 

quality necessary to keep their certification. However, about 20 percent of tiie firms did 

use ISO 9000 as a stepping stone towards TQM. The autiiors concluded that small and 

medium-sized businesses are generally resistant to changes in fraditional management 

practices. Furthermore, firom their survey they conclude that many ofthe small and 

medium sized businesses that have adopted ISO 9000 have done so reactively due to 

pressure firom customers. Even so, the authors believe that ISO 9000 is an important step 

for small and medium sized businesses because it infroduces these firms to a different 

management practice and may therefore help the firms to embrace even more 

comprehensive quahty practices. 

Mann and Kehoe (1994) used both a survey and a stiiictured interview to gather 

mformation fix)m companies about the effects of quality improvement activities on 

busmess perfonnance. This stiidy was restiicted to just ISO 9000 issues. They found 

that few companies were able to isolate tiie effects of individual quality activities. 

Consequentiy, most companies did not attempt to measure tiie effects of quality activities. 

The autiiors found that ISO 9000 improved policy deployment by providfrig a stinictiire 

and framework for TQM. Most interestingly, of die various quahty improvement tools 

exanuned in tfie stiidy, ISO 9000 was die least effective at unprovmg processes. 

Irwin Professional Publishmg and Dun and Bradsfreet hifonnation Services 

(1996) surveyed United States companies that were ISO 9000 certified. The most 

important reasons for seeking certification were quality benefits, market advantage 
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(prefenred supplier status), and customer demand/expectation. About 85 percent ofthe 

respondents believed that their firm had experienced some type of extemal benefit. The 

three most common extemal benefits were higher perceived quality, competitive 

advantage, and reduced customer quality audits. About 95 percent ofthe respondents 

beheved their firm had experienced some type of intemal benefit from ISO 9000 

certification. The three most common intemal benefits were better documentation, 

greater quahty awareness by employees, and enhanced inter-company communications. 

ISO 9000 Studies Usme Financial Data 

Two research studies looked at ISO 9000 certification using financial mformation 

Anderson, Daly, and Johnson (1999) identified reasons that a (U.S.) firm would seek ISC 

9000 certification. In particular, they attempted to determine whetiier firms seek ISO 

9000 certification because of regulatory and/or customer pressures or otiier factors relate( 

to quahty management and quahty-based competition using 13 variables. They theorizec 

diat many companies adopted ISO 9000 because tiiey were concemed about customer 

compliance (sales m die EU or to govemment agencies). On die otiier hand, die autiiors 

dieorized tiiat die presence of a major customer would be a deten-ent to adoption of ISO 

9000 because tiiere would be otiier less costly ways to signal quahty. This tiieory led 

tiiem to test five variables tiiat tiiey believed might effect ISO 9000 adoption. Four 

variables were hypodiesized to increase die likehhood of ISO 9000 adoption: (1) sales ol 

aproduct tiiat is regulated in tfie EU, (2) an interaction ofthe sales in the regulated 

indusfry widi sales in Europe, (3) sales to the U.S. govemment, and (4) sales to other 
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manufacturers. One variable was hypotiiesized to decrease the likelihood of ISO 9000 

adoption; sales to a major customer. 

Further, Anderson et al. (1999) theorized tiiat eight variables were related to 

quality management and the communicating of quality to extemal parties. Five variables 

were hypothesized to lead to an increased likelihood of ISO 9000 adoption: (1) 

mtemational (non-European) sales, (2) European sales, (3) presence of a TQM program, 

(4) the winning of a quality award, and (5) tiie size ofthe firm. Three variables were 

hypotiiesized to decrease tiie likelihood tiiat a firm would seek ISO 9000 certification: (1) 

die ratio of advertisfrig spendmg to sales revenue, (2) number of patents issued divided by 

sales revenue, and (3) tiie ratio of research and development spending to sales revenue. 

To test tiiefr hypotiieses, Anderson et al. (1999) used Compustat data for firms 

diat had adopted ISO 9000 certification and a conttx)l group of finns in die same 

indusfries diat had not become ISO 9000 certified. Of die 13 variables, ten were found to 

be significant: (1) sales of a product tiiat is regulated in the EU, (2) sales to otiier 

manufactiirers, (3) sales to a major customer, (4) intemational (non-European) sales, (5) 

European sales, (6) presence of a TQM program, (7) tiie winning of a quality award, (8) 

die size of die finn, (9) die ratio of advertising spending to sales revenue, and (10) the 

ratio of research and development spendmg to sales revenue. These findmgs led 

Anderson et al. (1999) to conclude tiiat comphance witii customer or regulatory 

requirements is an important factor in a fmn's decision concerning ISO 9000 

certification. Further, odier quality management issues also play a role m a fmn's 

decision to seek ISO 9000 certification. 
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Simmons and White (1999) looked at tiie relationship between ISO 9000 

certification and business performance. They identified 63 firms that had adopted ISO 

9000 certification and 63 firms tiiat had not adopted ISO 9000 in the electronics industry 

(SIC code 36XX). To represent die dependent variable profit, they used retiim on assets 

(ROA) and for the dependent variable performance they used the ratio of retum on sales 

divided by stockholder equity. Simmons and White also looked at two covariates, firm 

size and time since (ISO 9000) regisfration. They used Compustat data for 1995. The 

authors used separate ANCOVAS to examine the dependent variables. They found tiiat 

ISO 9000 registered fums had greater profitability than non-registered firms. On the 

otiier hand, ISO 9000 certified finns did not have higher operational performance dian 

non-certified firnis. They also found that ISO 9000 certified finns tend to be larger than 

non-certified firms. 

hi summary, tiiere has been much research in the area of quality management 

practices. However, much of tiiis research has been attitiidinal in natiire and has not 

dfrectly addressed die Imkage between quahty and financial perfonnance. Among the 

Imiited research tiiat has examined die link between financial perfonnance and quality 

management, die relationship between quality and perfonnance is still not fiiUy 

understood. Furthennore, tiiere has been very limited research in the area of ISO 9000 

certification and financial perfonnance. To address die above shortcomings, the present 

Stiidy was designed to examine the relationship between die quality standard ISO 9000 

and financial perfomiance. The next section of tiiis paper develops several hypotheses 

diat were used for testing concerning ISO 9000 certification and financial perfomiance. 
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CHAPTER rV 

THEORETICAL DEVELOPMENT 

In this study, various theories and literatures were brought together as a basis for 

developing several hypotheses for testing. Specifically, Resoiu-ce Advantage theory, the 

ISO 9000, quahty, adaptive assets, and the research and development literatures were 

brought together to develop the hypotheses. 

Resource-Advantage theory is discussed first because it is a recently developed 

theory of economic behavior that differs from some ofthe more fraditional economic 

views. The prenuses of Resource-Advantage theory is, in part, used to develop the 

cormection between ISO 9000 certification and improved financial performance of tiie 

firm. Then, die ISO 9000, quality, adaptive assets, and die research and development 

hterattires are viewed tiirough a Resource-Advantage tiieory perspective to develop 

several hypotiieses concermng die relationship between ISO 9000 certification and 

financial performance. 

Resource-Advantage Theory 

Hunt and Morgan (1995, 1996,1997) and Hunt (1995,1997a, 1997b, 1997c, 

1997d, 1999,2000) developed a general tiieory of competition known as Resource-

Advantage dieory (R-A theory). This tiieory draws on research fraditions from numerous 

fields such as economics, management, marketing, and sociology. R-A theory draws 

diose aspects (while rejecting others) of each research fradition that logically fit together 
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to form a coherent theory. As such, R-A theory draws concepts and ideas from each of 

the research traditions but also is in disagreement with each ofthe research traditions on 

some points. 

While a detailed account of tiie theory is beyond the scope of tiiis paper, R-A 

theory is built on the following nine foundational premises (Himt, 2000, p. 106): 

1. Demand is heterogeneous across industries, heterogeneous within 
industries, and dynamic. 

2. Consumer information is imperfect and costly. 
3. Human motivation is consfrained self-interest seeking. 
4. The firm's objective is superior financial performance. 
5. The firm's information is imperfect and costly. 
6. The firm's resources are fmancial, physical, legal, human, 

organizational, informational, and relational. 
7. Resource characteristics are heterogeneous and imperfectly mobile. 
8. The role of management is to recognize, understand, create, select, 

implement, and modify sfrategies. 
9. Competitive dynamics are disequilibrium-provoking, witii innovation 

endogenous. 

Several of R-A tiieory's foundational premises listed above have important 

unphcations for tiiis stiidy. As die name implies, R-A tiieory focuses on the resources of 

die firni. The resources of die firm include financial, physical, legal, human, 

organizational, mforaiational, and relational (Premise # 6). Furthennore, tiie 

characteristics of tiie resources are heterogeneous and hnperfectly mobile (Premise # 7). 

Therefore, die resources of die firni are a complex mixtiire of items tiiat can vary from 

firni to finn and mdustiy to mdusfry. hi addition, tiiis resource set is often unique and 

difficuU for odier finns to replicate. Finns diat have an advantage in resources have a 

comparative advantage m die marketplace. Likewise, firnis that have a disadvantage in 
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resources suffer firom a comparative disadvantage in the marketplace. As Hunt (2000, p. 

143) states: 

[I]f a comparative advantage in resources stems from resoiu^ces 
that are immobile, socially complex, interconnected, or tacit, or exhibit 
mass efficiencies or time compression diseconomies, then competitors will 
have difficulty acquiring, imitating, or developing a new resource that can 
neutralize a competitor's advantage-producing resource. These factors 
make a comparative advantage in such a resource, to varying degrees, 
sustainable. 

One ofthe tasks ofthe management of tiie firm is to recognize, understand, create, select, 

implement, and modify stiategies (Premise # 8). Thus, the management of die firm is 

responsible for evaluating the resource set ofthe firm and deterauning die most 

appropriate stiategies to take fiill advantage of those resources, hi tiiis manner, tiie 

resources of tiie firm and tiie way in which those resources are managed allow firms to 

gain competitive advantage in tiie marketplace. 

One of die most unportant aspects of die foundational premises of R-A tiieory that 

distinguishes it from neoclassical economics is that R-A tiieory does not assume "perfect 

competition." As Hunt (2000, p. 3) states: 

Resource-Advantage tiieory, like perfect competition, is also advanced 

as a positive theory tiiat purports to explain and predict economic 

phenomena- hideed, R-A tiieory is argued to explam and predict 

certain phenomena better tiian perfect competition, h does so, it is 

fiirther argued, because R-A tiieory's foundational premises are 

descriptively realistic. That is, compared witii perfect competition 

dieory, R-A tiieory's premises are closer approxunations of real-world 

conditions, 

histead, R-A dieory accepts perfect competition as a special, but limited, case of general 

competition. The theory also accepts that perfect competition explains some markets and 

mdusfries however these markets and industries are in the minority (Hunt, 2000). 
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Therefore, to explain the majority ofthe industiies and markets, R-A theory develops a 

different set of assumptions. 

R-A theory states that fimis are not wealth maximizers. Firms do not maximize 

wealth in part because of ethical reasons (Premise # 3: human motivation is constrained 

self-interest seeking) and in part because they lack the information needed to do so 

(Premise # 5 : the firm's information is imperfect and costly). Instead, firms seek 

superior financial performance (Premise # 4); where superior financial performance is 

defined as more than, or better than, some referent. This referent could be a major 

competitor, an industry average, or even a previous time period. Consequently, this study 

wiU focus on a measure of profitability, rather than the market value of a firm, as a 

measure of financial performance. 

R-A theory also differs from perfect competition theory in that perfect 

competition theory suggests firms are moving towards some equilibrium point until some 

type of extemal (exogenous) shock(s) to tiie system occurs. R-A theory suggests firms 

are moving, but not towards any type of equilibrium point. Instead, R-A theory views 

competition as disequilibmim-provokmg (Premise # 9). Furthennore, under R-A dieory, 

firms are not simply reactors to exogenous shocks; instead, firms are active (botii 

proactive and reactive) and capable of creating endogenous innovations tiiat create 

resource advantages resulting in comparative advantages for tiie firm. 

hi this stiidy, ISO 9000 certification (as an example of a quahty management 

practice) is viewed as an example of an endogenous innovation. The manager ofthe finn 

has tiie ability to choose between various sfrategies that the firni can attempt to 
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implement. One of tiiese choices is to seek ISO 9000 certification. This choice may be 

proactive or reactive, hi otiier words, die management ofthe fimi can attempt to become 

ISO 9000 certified before otiier firms as an attempt to gain competitive advantage and 

tiierefore superior financial perfonnance. On tiie otiier hand, the management of a firm 

may recognize that the firm is suffering inferior financial performance because other 

firms have gained competitive advantage by havmg become ISO 9000 certified, hi this 

case, the management of tiie firm tiiat finds itself at a competitive disadvantage may seek 

ISO 9000 certification as a reactive strategy. 

In summary. Resource Advantage theory is a general theory of competition, 

which accepts "perfect competition" as a limited case of general competition. In general, 

R-A theory has a different set of foundational premises that set it apart from perfect 

competition. Himt (2000) argued that R-A theory better describes the real-world in that 

the premises are closer approximations ofthe real-world. These different foundational 

premises of R-A theory, and thefr closer approximation to the real-world, were used in 

this study to attempt to explain the effects of ISO 9000 certification on the financial 

performance ofthe firm. 

ISO 9000 and Financial Performance 

R-A theory, and its foimdational premises, can be used to explain the reasons that 

a firm would seek ISO 9000 certification. Therefore, R-A theory, the quality literattu-e, 

tiie ISO 9000 literature, the adaptive assets, and the research and development hterature 
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were used to develop several hypotheses about the effect of ISO 9000 certification on the 

financial performance of a firm. 

Under R-A dieory, firms are assumed to have the ability to create endogenous 

innovations that can, if successfid, result in positions of competitive advantage in the 

marketplace. These innovations can be proactive as Hunt (2000, p. 213) stated: 

... [A] firm is being proactive when it engages in continuous 
process improvements, as in total quality management (TQM) programs. 
When proactive, innovative activities successfully produce innovations 
that contiibute to efficiency/effectiveness, firms will be rewarded by 
marketplace positions of competitive advantage and, thus, accomplish 
thefr goal of superior financial performance. The innovations, it must be 
stressed, may be major or incremental, hideed, numerous incremental 
mnovations—as in TQM programs—may cumulatively have a major 
impact on tiie performance ofthe individual firm, indushy, and overall 
economy. 

Therefore, R-A dieory views a successfiil TQM program as a resource that can lead to a 

competitive advantage in die marketplace. ISO 9000 is not die same tiling as TQM. 

However, ISO 9000 can serve as tiie starting point for a TQM program (Zhu and 

Scheuennann, 1999). hi fact, a review ofthe ISO 9000 literaUire shows that two of tiie 

more popular explanations for firnis seeking to be ISO 9000 certified mclude a desire to 

mstiU total quahty management (Patterson, 1995; Curkovic and Handfield, 1996; Joubert, 

1998) and to give companies a competitive advantage (Joubert, 1998; Beattie and Sohal, 

1999). Further, one of R-A tiieory's foundational premises (Premise # 2) is tiiat 

consumers have imperfect and costly mfomiation. ISO 9000 certification acts as a signal 

to customers providing infonnation about quality (Joubert, 1998). 

hi addition, because ISO 9000 is a qualify standard, a firni that adopts ISO 9000 

should enjoy the benefits of a qualify program. The popular belief is that qualify has a 
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positive impact on corporate financial performance (Bhat, 1998). This increase in 

financial performance comes through increases in productivity caused by less rework 

(Morse et al., 1987; Atkinson et al., 1994), decreases in costs (such as scrap and spoilage) 

and/or through increases in customer satisfaction which leads to sales increases (Jacobson 

and Aaker, 1987; Anderson et al., 1994; Powell, 1995). Combining the R-A theory, ISO 

9000, and qualify hteratures, ISO 9000 certification can serve as an example of an 

incremental innovation that can result in a comparative advantage for a firm. Therefore, 

firms that adopt ISO 9000 should see improved financial performance. Furthermore, 

according to R-A theory, firms seek superior financial performance, where superior 

financial performance is defined as more than, or better than some referent. This referent 

could be a major competitor, an industiy average, or even a previous time period. The 

above led to die first two hypotheses (in the alternative form): 

HI: Firms that adopt ISO 9000 certification will, after certification, 
have superior financial performance compared to firms that do 
not adopt ISO 9000. 

H2: Firms that adopt ISO 9000 certification will have superior 
financial performance in the periods after certification compared 
to those periods before certification. 

R^ource Adaptabihty 

hidependent of, but consistent witii R-A theory, Burgstahler and Dichev (1997) 

developed an option-style valuation mediod diat focuses on die fmn's eammgs and its 

ability to adapt its resources to alternative uses. Hitt et al. (1998) suggested that 

flexibility in asset deployment is becoming increasmgly important in the global economy. 

The adaptability of resources theory is supported by Czyzewski and Hicks (1992). They 
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found that firms which held more cash and accounts receivable had higher than average 

return on assets. Furthermore, in the elecfronics industry, Clancy and Johnson (1999) 

found that shareholder value is negatively related to less adaptable assets like inventory 

and productive resources. In addition, McGahan (1999) observed that the costs of 

updating business approaches are higher for firms which hold assets designed for an old 

way of doing business than for newcomers. 

The adaptable asset theory is consistent widi R-A theory. One ofthe foundational 

premises of R-A theory is that one category of resources for a firm is its physical 

resources (Premise # 6). Another premise (# 8) of R-A theory is tiiat tiie role of 

management is to select, implement, and modify sfrategies (Hunt 2000). Thus, 

management detennines die most appropriate uses for die resources of die firm. 

Furdiennore, die more adaptable die resources ofthe finn, tiie more opportunities the 

management of tiie firni will have to select sfrategies that will led the firni to competitive 

advantage. Therefore, combining tiie adaptive assets literattu-e and R-A theory, firnis 

widi more adaptive assets (resources) were expected to experience superior financial 

performance compared to firms with less adaptive assets. 

fa addition, recall diat ISO 9000 is a quality standard that focuses on the 

processes diat a firni uses. Management's ability to select, implement, and modify 

strategies such as ISO 9000 should be enhanced when die fimi's assets are more 

adaptable. Therefore, an interaction between the fimi's adaptive resources and its ISO 

9000 certification leading to superior financial perfomiance was anticipated. This led to 

die diird hypothesis (in the alternative forni): 
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H3: Adaptable assets will interact with ISO 9000 certification to 
provide superior financial performance for the firm. 

Research and Development 

The literature has established tiie positive relationship between research and 

development (R&D) and tiie value of tiie finn (Shevlin 1991; Sougiannis 1994). These 

findings are consistent witii R-A tiieory in tiiat R&D serves as a measure of endogenous 

innovation. R&D results in new knowledge, which is an example of an informational 

resource. Fiuthermore, because the innovations that result from R&D are often patented 

or copyrighted, these resources are made "immobile" through legal means. Thus, R&D 

spending improves the financial performance ofthe firm because of irmovation and the 

fact that the innovation is difficult (or impossible) for other firms to duplicate. 

To a lesser degree, R&D expenses can also improve the financial performance of 

a firm through qualify imphcations. This is because at least some R&D expenses can be 

viewed as a part of quahty costs. Quality costs are made-up of four components; 

prevention, appraisal, intemal failure, and extemal failure (Morse et al., 1987). The 

purpose of prevention costs is to prevent enors and do the job conectly the first time. 

Prevention costs are incuned before the product is made, and include such things as 

preventive maintenance, quality tt-aining, and desigmng and plannmg for quality. A 

portion of R&D expenses can, tiierefore, be viewed as a type of prevention cost if 

designing and planning for quality is part of tiie research and development of tiie product. 

Spending on prevention costs reduces the intemal and extemal failure costs. Conversely, 

cutting prevention and appraisal costs can lead to increases in both intemal and extemal 
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failure costs (Morse et al., 1987). These trade-offs are not a zero-sum game. A mle of 

diumb tiiat is popular among quality professionals is tiiat a $1 investinent in prevention 

can reduce intemal failure costs by $10 and extemal failure costs by $100 (Bhat, 1998). 

Thus, R&D spending can result in improved financial performance by reducing the 

quality failure costs ofthe firm. 

Although, part of R&D expenses can be viewed as related to product 

development, R&D expenses can also help improve processes. Nowak (1997) views 

R&D as the trigger of both quality and innovation processes. Thus, R&D is not only 

concemed with developing new products and technologies but is also concemed with 

improving the processes that the firm uses to produce those products. 

As a process standard, ISO 9000 certification does not guarantee quality products. 

The ISO 9000 standards deal witii the quality aspects of tiie processes ofthe firm (Peach, 

1997). Therefore, R&D spending and ISO 9000 certification should be complimentary as 

R&D should improve both the processes and tiie products (both its uniqueness and 

quahty) ofthe firm while ISO 9000 should unprove the processes. This interaction of 

product and process should further enhance financial performance ofthe firm. This led 

to the fourth hypothesis (m tfie altemative form): 

H4: R&D expenses will interact with ISO 9000 certification to 
provide superior financial performance. 

Reactive Innovation 

Using R-A tiieory, a firm tiiat finds itself at a comparative disadvantage because 

some competitor has an advantage in some resource must use reactive innovation to 

59 



neutiralize and/or leapfrog the competitor with the advantage. Furthermore, this 

comparative disadvantage will be signaled by poorer financial performance. As Hunt 

(2000, pp. 213-214) stated: 

Reactive innovative activities occur when inferior financial 
performance signals firms that their comparative disadvantage in resources 
has resulted in their occupying marketplace positions of competitive 
disadvantage. Upon so learning, firms react by attempting to acquire their 
rivals' advantage-producing resource, by imitating it, by finding an 
equivalent resource for it, or by finding (creating, developing, assembling) 
a superior resource. Firms having a comparative disadvantage in 
resources are motivated to innovate by tiieir desire for superior fmancial 
performance; necessity is, indeed, the mother of invention. 

Therefore, R-A tiieory would suggest that late adopters of ISO 9000 in an industiy 

will suffer fix)m inferior financial perfonnance in the period after tiieir competitors have 

adopted ISO 9000 (but prior to adoption by the late adopters). This led to die fifth 

hypothesis (in the altemative form): 

H5: Firms that adopt ISO 9000 later will have inferior financial 
performance before adoption than firms that adopted ISO 9000 
earlier. 

One of die premises of R-A tiieory is tiiat competitive advantage may come from 

resources diat are difficult to unitate. At first glance, ISO 9000 would not seem to fall 

into diis category, fa fact, one ofthe very purposes of ISO 9000 is to provide a quality 

standard diat can be adopted by many fimis. Thus, imitatability is a goal of ISO 9000. 

Therefore, one might argue tiiat ISO 9000 would not allow for a sustamable competitive 

advantage as described in R-A tiieory. This argument would be that a late adopter of ISO 

9000 would have a reactive imiovation tiiat would put them on par with an earfy adopter. 
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Therefore, any advantage tiiat die early adopter had enjoyed would disappear when other 

firms began to adopt ISO 9000. 

ISO 9000 is different firom most imitatable resources. As discussed in the 

development ofthe first two hypotheses, ISO 9000 can serve as the starting point for a 

TQM program (Zhu and Scheuermarm, 1999). Furthermore, "...numerous incremental 

innovations—as in TQM programs—^may cumulatively have a major impact on the 

performance of tiie mdividual firm..." (Hunt, 2000, p. 213). Based on tiie difference in 

time, firms that are early adopters of ISO 9000 should have an opportunity to 

cumulatively attempt more of these incremental innovations than late adopters of ISO 

9000. Late adopters may unitate tiie resource (ISO 9000) but die reactive approach will 

not gam all ofthe benefits that accme to a proactive innovator. Therefore, early adopters 

of ISO 9000 should see greater financial performance dian later adopters of ISO 9000. 

This led to the sixth hypothesis (m the altemative form): 

H6: Late adopters will have inferior financial performance after ISO 
9000 certification than firms that adopted ISO 9000 earlier. 
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CHAPTER V 

RESEARCH METHOD 

This section of tiie paper discusses die sample, metiiod, and models used in 

testing tiie hypotheses. The sample used in tiie stiidy is discussed, fa addition, the 

variables used, tiieir descriptions, and sources are presented. The metiiod and models 

used are developed. Finally, the procedures used to test the hypotheses are presented. 

Sample 

Combinmg companies from various industries could potentially confound results 

because of mdustry specific factors. Consequentiy, this study focuses on just one 

mdustry. The electronics industry (SIC 3600) is the industry with the most ISO 9000 

certificates in the United States (Irwin Professional Publishing and Dun & Bradsfreet 

Information Services' ISO 9000 Survey). Therefore, this study limits its sample to 

companies m the electronics industry (SIC 3600). 

Next, it was necessary to identify tiie firms tiiat had adopted ISO 9000 

certification and when diey became ISO 9000 certified. McGraw-Hill's ISO 9000 

Registered Company Directory, North America database contains this information. ISO 

9000 certification is for a factory, plant, or facilify, and does not cover an entire ffrm. 

However, tiie decision to pursue ISO 9000 is a sfrategic decision diat should impact the 

overall firai (Papps, 1995). Botii Anderson et al. (1999) and Sunmons and White (1999) 

used firni data for stiidying ISO 9000 accepting die argument tiiat ISO 9000's effects are 
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felt tiuroughout tiie organization. This study does tiie same. Following Simmons and 

White (1999), tiie firm is counted among tfie ISO 9000 certified firms when the first 

facility ofthe firm is certified to ISO 9000. 

Because McGraw-Hill's ISO 9000 Registered Company Directory, North 

America database is a comprehensive database, firms that are not listed on this database 

are considered non-ISO 9000 firms. Therefore, the McGraw-Hill's ISO 9000 Registered 

Company Directory, North America database was used to distinguish between ISO 9000 

firms and non-ISO 9000 firms. 

Variables 

Odier dian identifying ISO 9000 versus non-ISO 9000 firms, all die otiier 

variables in this stiidy are financial measures. These variables are common income 

statement or balance sheet items for companies. The data for all of tfiese variables comes 

from COMPUSTAT. 

R-A theory focuses on superior financial performance rather tfian maximizmg 

market value or share price (Hunt, 2000). This stiidy hypotfiesizes diat finns seek ISO 

9000 certification to obtain superior fmancial perfonnance. Therefore, tiie variable of 

mterest is a measure of profitabihfy. This stiidy uses operating income before 

depreciation as the measure of financial perfonnance. Usmg operatmg income before 

depreciation as die measure of financial perfonnance eluninates the problems of 

manipulated eammgs associated witii depreciation methods (Madison and Clancy, 2000). 

Of course, management can still manipulate earnings using other discretionary expenses. 
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In die electixmics industry, Clancy and Johnson (1999) found less adaptive assets 

like inventory and plant and equipment negatively related to firm value. In addition, they 

found the relative age of plant (older being less adaptive) also negatively related to firm 

value. Czyzewski and Hicks (1992) found tfiat high performing firms had greater than 

average holdmgs of cash and accounts receivable. Therefore, the following variables 

taken fi^m the balance sheet are used for measuring adaptability (or the lack of 

adaptabihfy): (1) the amount of inventory, (2) net property, plant, and equipment 

(PJ>,&E), (3) age of die PJP, & E as estimated by dividmg the accumulated depreciation 

by the historical book value, and (4) otiier cunent assets as calculated by taking tiie total 

current assets and subtractmg the inventories. 

Both Shevlin (1991) and Sougiannis (1994) found research and development 

(R&D) expenses positively related to the performance ofthe firm. Fmthermore, 

Sougiannis (1994) found tfiat R&D spending has an effect on eamings for a seven-year 

period. Therefore, die variable R&D spending is measured by taking the sum of R&D 

spendmg for the cuirent year plus tfie six unmediately preceding years. 

Method and Models 

fa order to test die hypotfieses tfiat were developed m tfie previous sections of this 

paper, cross-sectional pooled regressions are used. Some variables are deflated by net 

sales of die firai to confrol for differences m die variables due to size. Because ofthe 

different hypotiieses discussed m this stiidy, four regression models were needed to test 

the hypotheses. 
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The first model (Model 1) is used to test HI, H3, and H4. The equation for the 

first model used is: 

PERF = bo.oISOno + bo.iISOyes + bi.oPPE*ISOno + bi,,PPE*ISOyes + 

b2.oAGE*ISOno + b2.iAGE*IS0yes + b3,oINV*ISOno + 

b3.iINV*IS0yes + b4.oCURASET*ISOno + 

b4,iCURASET*IS0yes + b5.oR&D*ISOno + b5,iR&D*IS0yes 

+ e. (5.1) 

Where: 

PERF - fmancial performance (the dependent variable) measured as operating 

income before depreciation (deflated by net sales). 

PPE - the net book value of tiie firm's property, plant, and equipment (deflated by 

net sales). 

AGE - the age ofthe property, plant, and equipment as estimated by the ratio of 

accumulated depreciation (gross property, plant, and equipment minus net 

property, plant, and equipment) divided by gross property, plant, and 

eqiupment. 

INV - the balance sheet endmg inventory (deflated by net sales). 

CURASET - total cunent assets mmus inventory (deflated by net sales). 

R&D - die sum of Research and Development expenses for die cun-ent year plus 

tiie past six years (deflated by net sales). 

ISOno - a dummy variable, 1 if non-ISO 9000 certified, 0 otherwise. 

ISOyes - a dummy variable, 1 if ISO 9000 certified, 0 otherwise. 
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e - error term. 

Therefore: 

bo.o= fatercept for Non ISO 9000 certified firnis. 

bo.i = fatercept for ISO 9000 certified finns. 

bi.o= Partial slope for PPE for non ISO 9000 certified firms. 

bi.i = Partial slope for PPE for ISO 9000 certified firms. 

b2.o = Partial slope for AGE for Non ISO 9000 certified firms. 

b2.i = Partial slope for AGE for ISO 9000 certified finns. 

b3.o = Partial slope for INV for Non ISO 9000 certified firms. 

b3.i = Partial slope for INV for ISO 9000 certified firms. 

b4.o = Partial slope for CURASET for Non ISO 9000 certified firms. 

b4.i = Partial slope for CURASET for ISO 9000 certified firms. 

b5.o = Partial slope for R&D for Non ISO 9000 certified finns. 

bs.i = Partial slope for R&D for ISO 9000 certified firnis. 

The second model (Model 2) is used to test H2, H3, and H4. The equation for the 

second model used is: 

PERF = bo.oBEFORE + bo.iAFTER + b,.oPPE*BEFORE + 

bi.iPPE* AFTER + b2.oAGE*BEFORE + b2,iAGE*AFTER + 

b3X)INV*BEF0RE + b3.iINV*AFTER + 

b4^CURASET*BEF0RE + b4.i CURASET* AFTER + 

b5X)R&D*BEF0RE + b5.iR&D*AFTER + e (5.2) 
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Where die variables PERF, PPE, AGE, INV, CURASET, R&D, and e are the same as in 

the first model, and; 

BEFORE - a dunrniy variable that is 1 for years before the firm is ISO 9000 certified and 

zero otherwise. 

AFTER - a dummy variable that is 1 for years when a firm is ISO 9000 certified and zero 

otherwise. 

Therefore: 

bo.o = fatercept for firms before ISO 9000 certification is granted, 

bo.i = fatercept for firms after ISO 9000 certification is granted. 

bi.o= Partial slope for PPE for firms before ISO 9000 certification is granted, 

bi.i = Partial slope for PPE for firms after ISO 9000 certification is granted. 

b2,o= Partial slope for AGE for finns before ISO 9000 certification is granted. 

b2,i = Partial slope for AGE for firms after ISO 9000 certification is granted. 

b3.o = Partial slope for INV for firms before ISO 9000 certification is granted. 

b31 = Partial slope for INV for firais after ISO 9000 certification is granted. 

b4.o= Partial slope for CURASET for firais before ISO 9000 certification is 

granted. 

b4,, = Partial slope for CURASET for finns after ISO 9000 certification is granted. 

b5^= Partial slope for R&D for fimis before ISO 9000 certification is granted. 

b5., = Partial slope for R&D for firais after ISO 9000 certification is granted. 
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The tfiird model (Model 3) is used to test H5. The equation for the third model 

used is: 

PERF = bo,oINNOVATE + bo.iREACT + bi,oPPE*INNOVATE + 

b,.,PPE*REACT + b2.oAGE*INNOVATE + 

b2.i AGE*REACT + b3,oINV*INNOVATE + b3,iINV*REACT 

+ b4.oCURASET*INNOVATE + b4.iCURASET*REACT + 

b5,oR&D*INNOVATE + b5,iR&D*REACT + e (5.3) 

Where die variables PERF, PPE, AGE, INV, CURASET, R&D, and e are tfie same as in 

the first model, and; 

INNOVATE - a dummy variable tiiat is 1 for years 1991-1995 in which a firm is ISO 

9000 certified and zero otherwise. 

REACT - a dummy variable tiiat is 1 for years prior to becoming ISO 9000 certified 

when a firm is ISO 9000 certified during ttie 1996 - 1998 time period and 

zero otherwise. 

Therefore: 

bo.o= hitercept for firais after ISO 9000 certification (but before 1996) when 

certification was achieved during tiie 1991 1995 time period. 

bo,i = fatercept for firais before ISO 9000 certification when certification was 

achieved during die 1996 1998 time period. 

b,x)= Partial slope for PPE for firais after ISO 9000 certification (but before 1996) 

when certification was achieved during die 1991 1995 time period. 
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bi.i = Partial slope for PPE for finns before ISO 9000 certification when 

certification was achieved during tiie 1996 - 1998 time period. 

b2.o= Partial slope for AGE for firms after ISO 9000 certification (but before 

1996) when certification was achieved during tiie 1991 1995 time period, 

b;.! = Partial slope for AGE for firms before ISO 9000 certification when 

certification was achieved during the 1996 -1998 time period. 

b3.o = Partial slope for INTV for ffrms after ISO 9000 certification (but before 

1996) when certification was achieved during the 1991 - 1995 time period. 

b3.i = Partial slope for INV for firms before ISO 9000 certification when 

certification was achieved during the 1996 1998 time period. 

b4.o= Partial slope for CURASET for firms after ISO 9000 certification (but 

before 1996) when certification was achieved during the 1991 1995 time 

period. 

b4.i = Partial slope for CURASET for firais before ISO 9000 certification when 

certification was achieved during tiie 1996 - 1998 time period. 

b5jo= Partial slope for R&D for firais after ISO 9000 certification (but before 

1996) when certification was achieved during the 1991-1995 time period, 

bs.i = Partial slope for R&D for finns before ISO 9000 certification when 

certification was achieved during the 1996 -1998 time period. 

The fourth model (Model 4) will be used to test H6. The equation for the forth 

model to be used is: 
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PERF = bo.oEARLY + bo.iMID + bo.2LATE + bi,oPPE*EARLY + 

bi.,PPE*MID + buPPE*LATE + b2.oAGE*EARLY + 

b2.i AGE*MID + b2.2AGE*LATE + b3,oINV*EARLY + 

b3.iINV*MID + b3.2lNV*LATE + b4,oCURASET*EARLY + 

b4.iCURASET*MID + b4jCURASET*LATE + 

b5.oR&D*EARLY + b5.iR&D*MID + b5^R&D*LATE + e (5.4) 

WTiere die variables PERF, PPE, AGE, INV, CURASET, R&D, and e are the same as in 

the first model, and; 

EARLY - a dummy variable tiiat is 1 for firms tiiat became ISO 9000 certified in 1991 -

1993 and zero otherwise. 

MID - a dummy variable that is 1 for firms tiiat became ISO 9000 certified in 1994 -

1995 and zero otherwise. 

LATE - a dummy variable tiiat is 1 for firms tfiat became ISO 9000 certified m 1996 -

1998 and zero otherwise. 

Therefore: 

bo.o= hitercept for firais tiiat became ISO 9000 certified m 1991 1993. 

bo.i = fatercept for firais diat became ISO 9000 certified m 1994 -1995. 

bo,2 = hitercept for finns tiiat became ISO 9000 certified m 1996 -1998. 

b,jo= Partial slope for PPE for firais that became ISO 9000 certified m 1991 

1993. 

b,., = Partial slope for PPE for firais that became ISO 9000 certified in 1994 -

1995. 
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b u = Partial slope for PPE for firms tfiat became ISO 9000 certified in 1996 

1998. 

b2.o= Partial slope for AGE for firms tfiat became ISO 9000 certified in 1991 

1993. 

b2.i = Partial slope for AGE for firms tiiat became ISO 9000 certified in 1994 -

1995. 

h22 = Partial slope for AGE for firms tiiat became ISO 9000 certified in 1996 

1998. 

b3.o = Partial slope for INV for fums that became ISO 9000 certified in 1991 -

1993. 

b3.i = Partial slope for INV for firms that became ISO 9000 certified in 1994 -

1995. 

h32 = Partial slope for INV for firms tiiat became ISO 9000 certified in 1996 -

1998. 

b4,o= Partial slope for CURASET for firais tiiat became ISO 9000 certified in 

1991 - 1993. 

b4,, = Partial slope for CURASET for firms tiiat became ISO 9000 certified in 

1994-1995. 

b4^ = Partial slope for CURASET for finns tiiat became ISO 9000 certified in 

1996-1998. 

b5^= Partial slope for R&D for firais that became ISO 9000 certified m 1991 

1993. 
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bs.i = Partial slope for R&D for firms tiiat became ISO 9000 certified in 1994 -

1995. 

b.s^ = Partial slope for R&D for firms tiiat became ISO 9000 certified in 1996 -

1998. 

Tests of Hypotheses 

fa order to test HI, H3, and H4, the first model (Model 1) developed m the 

"Metiiod and Models" section of tiiis paper is used. For firms that are ISO 9000 certified, 

the year of certification and all years after the date of certification will be used (up 

tiirough 1998). The year of certification is included since die certification date is die date 

when the firm demonsfrated its compliance with die standards. Therefore, the firm was 

complying witii tiie ISO 9000 standards by tiiat date. As such, die benefits from the ISO 

certification should be evident in tiiat first year. For finns tiiat are not ISO 9000 certified, 

data from 1991 and after is used. The first year in which a U. S. firm (m SIC 3600) was 

ISO 9000 certified was 1991. 

To test die hypotiieses, tiie differences in die parameter estimates for die 

appropriate variables from die regression equation are used. For mstance, HI concems 

die effect of ISO 9000 certification on financial perfonnance. Therefore, exammmg the 

differences m parameter estunates of die variables ISOno and ISOyes tests HI. RecaU, 

ISOno is a dummy variable that takes on tiie value of 1 if tiie finn is non-ISO 9000 

certified and 0 otiierwise and that ISOyes is a dummy variable tiiat takes on the value of 1 

if die firai is ISO 9000 certified and 0 otherwise. For the reasons developed m the 
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"Theoretical Development" section of this paper, the parameter estimate for ISOyes (bo,i) 

is expected to be larger tiian tiie parameter estimate for ISOno (bo.o). This result will 

mdicate tiiat ISO 9000 certification has a positive effect on financial performance. 

The differences m the parameter estimates for the variables PPE*ISOno and 

PPE*ISOyes, AGE*ISOno and AGE*ISOyes, INV*ISOno and INV*ISOyes, and 

CURASET*ISOno, and CURASET*ISOyes are used to test H3. Recall that H3 concems 

the fateractive effects of adaptable eissets on the financial performance ofthe firm. 

Clancy and Johnson (1999) foimd that m the elecfronics mdustry performance was 

negatively related to the size ofthe property, plant and equipment, the age ofthe assets, 

and die holdings of mventory. PPE, AGE, and INV are all measures ofthe lack of 

adaptabihfy. Therefore, the parameter estimates for variables PPE*ISOno, PPE*ISOyes, 

AGE*ISOno, AGE*ISOyes, INV*ISOno, and INV*ISOyes are all expected to be non-

positive. Furthermore, the non-adaptabilify of tfiese assets is expected to hmder tfie 

abihty of a firm to successfully implement a qualify unprovement program like ISO 

9000. Therefore, the parameter estimate for PPE*ISOyes (b,.,) is expected to be smaller 

(more negative) tfian die parameter estimate for PPE*ISOno (b,.o). Likewise, die 

parameter estimate for AGE*ISOyes (bz.i) is expected to be smaller (more negative) tiian 

tiie parameter estimate for AGE*ISOno (bz.o). Also, tiie parameter estunate for 

INV*ISOyes (bj.,) is expected to be smaller (more negative) tiian the parameter estimate 

for INV*ISOno (b3.o). 

Czyewski and Hicks (1992) found tiiat finns that held more cash and accounts 

receivable had higher dian average retiira on assets. Since CURASET measures the 
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current assets tfiat do not include inventory, it is a measure of adaptability. Therefore, the 

parameter estimates of CURASET*ISOno and CURASET*ISOyes are expected to be 

positive. Furthermore, firms tiiat have more adaptable assets should be better able to 

successfully implement a quality improvement program like ISO 9000. Consequently, 

the parameter estimate for CURASET*ISOyes (b4,i) is expected to be larger (more 

positive) than the parameter estimate for CURASET*ISOno (b4,o). 

The second regression model (Model 2) is also used to provide some insight mto 

H3. This model looks at orUy tiiose firms tiiat are ISO 9000 certified. By examining the 

differences m the firms between the time before the firm was ISO 9000 certified and after 

the firm was ISO 9000 certified, additional information about the mteractive effects of 

adaptable assets and ISO 9000 certification is be attained. 

Usmg Model 2, die differences in the parameter estimates for tiie variables 

PPE*BEFORE and PPE*AFTER, AGE*BEFORE and AGE*AFTER, INV*BEFORE 

and INV* AFTER, and CURASET*BEFORE, and CURASET*AFTER are used to 

provide additional insight mto H3. The parameter estimates for variables PPE*BEFORE, 

PPE*AFTER, AGE*BEFORE, AGE*AFTER, INV*BEFORE, and INV*AFTER are aU 

expected to be non-positive, smce PPE, AGE, and INV are all measures ofthe lack of 

adaptability. Furthennore, it is expected tiiat tiie non-adaptabihty of these assets will 

hinder die ability of a firai to successfiilly unplement a quahty improvement program like 

ISO 9000. Therefore, the parameter estimate for PPE*AFTER (b,,) is expected to be 

smaller (more negative) than the parameter estimate for PPE*BEFORE (b,o). Likewise, 

die parameter estimate for AGE*AFTER (b2.,) is expected to be smaller (more negative) 
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dian die parameter estimate for AGE*BEFORE (b2,o). Also, the parameter estimate for 

INV*AFTER (bs.i) is expected to be smaller (more negative) than the parameter estimate 

for INV*BEFORE (bj.o). 

On tiie otiier hand, CURASET is a measure of adaptability. CURASET measures 

the current assets ofthe firm that do not include inventory. The parameter estimates of 

CURASET*BEFORE and CURASET* AFTER are expected to be positive. Furthennore, 

firms that ha\'e more adaptable assets should be better able to successfully implement a 

quahty improvement program like ISO 9000. Consequently, the parameter estimate for 

CURASET*AFTER (b4,i) is expected to be larger (more positive) than tfie parameter 

estimate for CURASET*BEFORE (b4.o). 

The effa:t ofthe interaction of research and development and ISO 9000 

certification on financial performance is tfie concem of H4. This hypotfiesis is tested by 

examining the differences between tfie parameter estimates of tiie variables R&D*ISOno 

and R&D* ISOyes m Model 1. Botii of tiiese parameter estimates are expected to be 

positive. Smce tiie interaction of research and development and ISO 9000 certification 

should improve financial perfonnance more tfian research and development witfiout ISO 

9000 certification, tiie parameter estimate for R&D*ISOyes (bj,,) is expected to be larger 

(more positive) tfian tiie parameter estimate for R&D*ISOno (b5,o). 

The second regression model (Model 2) is also used to provide some insight mto 

H4. This model looks at onfy tiiose firais that are ISO 9000 certified. By examming the 

differences m die firais between die time before tiie firai was ISO 9000 certified and after 
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die finn was ISO 9000 certified, additional information about the interactive effects of 

research and development and ISO 9000 certification is attained. 

Using Model 2, the differences in tfie parameter estimates for tfie variables 

R&D*BEFORE and R&D* AFTER are used to provide additional insight into H4. Both 

of these parameter estimates are expected to be positive. Since the interaction of research 

and development and ISO 9000 certification should improve financial performance more 

than research and development before ISO 9000 certification, the parameter estimate for 

R&D*ISOyes (bs.i) is expected to be larger (more positive) than the parameter estimate 

for R&D* ISOno (b5.o). 

fa order to test H2, ordy the second model (Model 2) is used. Recall, H2 concems 

the difference m the firm's financial performance before and after ISO 9000 certification. 

Therefore, only tiiose firms tiiat are ISO 9000 certified are included in die sample for tiiis 

test-

ISO 9000 certification is a quaUty management program and can be viewed as an 

innovation consistent widi Resource Advantage dieory. Therefore, it is expected tfiat 

perfonnance of die firai should be higher after certification tiian before. Examming the 

differences m die parameter estunates for BEFORE and AFTER will test tiiis hypotiiesis. 

The parameter estunate for AFTER (bo.,) is expected to be larger (more positive) than the 

parameter estunate for BEFORE (bo,o )• 

fa order to test H5, only the tiifrd model (Model 3) is used. Recall, that H5 

concerns die financial perfonnance of late adopters in the periods just before they adopt 

compared to die perfonnance of firais that had sought certification earher. Only firais 
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in 

diat are ISO 9000 certified are included in die test of H5. This hypothesis is built on the 

idea diat a firai undertakes reactive innovations when die firai becomes aware that it is i 

a position of competitive disadvantage. Therefore, the firais that are late adopters of ISO 

9000 should have inferior financial perfonnance just before adoption compared to firais 

diat became ISO 9000 certified earlier. Examining die differences in the parameter 

estimates for INNOVATE and REACT will test tius hypothesis. The parameter estimate 

for INNOVATE (bo.o) is expected to be larger (more positive or less negative) tiian tiie 

parameter estimate for REACT (bo.i )• 

fa order to test H6, only the fourth model (Model 4) is used. Recall, H6 concems 

the difference in financial performance of early and late adopters. Therefore, only data 

concerning firms that are ISO 9000 certified is used to test H6. Furthermore, only data 

for the year of certification and years after certification is included. 

H6 is built on the premise that reactive innovation is not as successful as proactive 

innovation. Therefore, it is hypothesized that firms that become ISO 9000 certified later 

m time (a reactive innovation) will have fmancial performance that is not as great as 

firms that became ISO 9000 certified earlier in time (a proactive mnovation). The fijst 

firms m tfas countity to become ISO 9000 (in SIC 3600) certified became certified in 

1991. Therefore, for purposes of this stiidy firms tiiat became ISO 9000 certified in 

1991-1993 are considered early adopters of ISO 9000. Firms diat became ISO 9000 

certified in 1996-1998 are considered late adopters of ISO 9000. Firms that became ISO 

9000 certified in 1994-1995 are considered mid-period adopters. Examining the 

differences in die parameter estimates for EARLY and LATE will test this hypothesis. 

77 



The parameter estimate for EARLY (bo.o) is expected to be larger (more positive or less 

negative) than the parameter estimate for LATE (bo.2 )• 
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Table 5.1: Summary of die Planned Tests of die Hypotiieses 

Hypothesis 
Nmnber 

HI 

H2 

H3 

H3 

H4 

H4 

H5 

H6 

Model to 
be Used 

1 

2 

1 

1 

2 

3 

4 

Altemative Hypothesis in Terms ofthe Parameters of 
the Model 

ISOyes > ISOno 

AFTER > BEFORE 

PPE*ISOyes < PPE*ISOno 
AGE*ISOyes < AGE*ISOo 
INV*ISOyes < INV*ISOno 
CURASET*ISOyes > CURASET*ISOno 

PPE* AFTER < PPE*BEFORE 
AGE* AFTER < AGE*BEFORE 
INV* AFTER < INV*BEFORE 
CURASET* AFTER > CURASET*BEFORE 

R&D*ISOyes > R&D*ISOno 

R&D* AFTER > R&D*BEFORE 

INNOVATE > REACT 

EARLY > LATE 
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CHAPTER VI 

RESULTS 

In the Theoretical Development chapter (Chapter IV) of this study, six hypotheses 

were developed. The Research Metiiod chapter (Chapter V) of this study detailed four 

regression models to be used to test the hypotheses developed in the Theoretical 

De\ elopment chapter. The results of these four regression models are presented in this 

chapter. 

Model One 

The first model was used to test three hypotheses that were developed in Chapter 

rV. Specifically, the first, third and fourth hypotfiesis were tested using Model One. 

Those h>potheses are: 

HI: Firms that adopt ISO 9000 certification will, after certification, 
have superior financial performance compared to firms that do 
not adopt ISO 9000. 

H3: Adaptable assets will interact with ISO 9000 certification to 
provide superior financial performance for the firm. 

H4: R&D expenses will interact with ISO 9000 certification to 
provide superior financial performance. 

Smce diese three hypotheses deal witfi tfie differences between firais that are ISO 

9000 certified and tiiose that are not, the sample originally mcluded all the firais in SIC 

3600 diat had non-missmg data. A preliminary ran ofthe model mdicated that there were 

a number of outliers that were potentially having a major influence on the results. An 
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investigation ofthe cause of these outliers indicated that many of these outliers involved 

firai's tiiat had Ner> small net sales xalues. Variables in tfie model were divided by net 

sales to confrol for differences in size. Since tfie net sales number was measured in 

millions of dollars, fimis with sales of $1,000,000 or less resulted in variables with 

unusually large \ alues. Consequently, observations with net sales of one million dollars 

or less were excluded. The elimmation of these observations with exfremely small net 

sales values resulted in ninety-two observations being dropped. After excludmg the 

observations witii missing data and tfie observations with net sales of $1,000,000 or less, 

tiiere were a total of 2,748 observations. Of these, 2,068 observations were for non-ISO 

9000 certified firms and 680 observations were for ISO 9000 certified firms. 

The results of the first regression model are presented in Table 6.1. The model 

has an R-square of .6505. Furthermore, all the variables except for ISOyes, PPE*ISOyes, 

and AGE*ISOyes were significant at the .05 level. Of major interest for purposes of 

testing the hypotheses was the difference between the parameter estimates. Testing most 

of these differences was accomphshed by performing a F-test on the equivalence ofthe 

parameter estimates. The results of tiiese tests are provided in Tables 6.2-6.6. 

The first hypothesis was tested by examining the parameter estimates for ISOno 

(tiie Intercept in Table 6.1) and ISOyes. The parameter estmiate for ISOno (the fatercept) 

was 0.46470 and the parameter estimate for ISOyes was -0.07785. The p-value for 

ISOyes was 0.2676. This indicates that ISOyes was not statistically different from ISOno 

(die intercept). The hypotfiesis was that firais that were ISO 9000 certified would have 

superior financial perfomiance compared to fimtis that were not certified. However, the 
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parameter estimate for ISOyes was -0.07785 indicating tfiat financial performance was 

less for firms tfiat were ISO 9000 certified (altfiough, it was not statistically significant). 

Therefore, the first hypothesis was not supported. 

The third hypotiiesis deals witii tfie interaction of ISO 9000 certification and a 

firm's adaptable assets. Property, Plant, and Equipment, Age of P,P,and E, and 

faventory are all non-adaptable assets. Cash and Receivables are adaptable assets. For 

the reasons developed in Chapter V, the parameter estimates for variables PPE*ISOno, 

PPE*ISOyes, AGE*ISOno, AGE*ISOyes, INV*ISOno, and ENV*ISOyes were all 

expected to be non-positive. Furthermore, the non-adaptability of these assets was 

expected to hmder the ability of a firm to successfully implement a quality improvement 

program like ISO 9000. Therefore, the parameter estimate for PPE*ISOyes was expected 

to be smaller (more negative) than tiie parameter estmiate for PPE* ISOno. Likewise, die 

parameter estimate for AGE* ISOyes was expected to be smaller (more negative) tiian the 

parameter estimate for AGE*ISOno. Also, tiie parameter estimate for INV*ISOyes was 

expected to be smaller (more negative) dian die parameter estimate for INV*ISOno. The 

hypotiiesis was tested by examinmg die differences between die parameter estimates for 

PPE*ISOno and PPE*ISOyes, AGE*ISOno and AGE*ISOyes, and INV*ISOno and 

INV*ISOyes. 

The parameter estimate for PPE*ISOno was -0.34888 and die parameter estimate 

for PPE*ISOyes was 0.01824. Table 6.2 presents the results of tiie F-test for die equality 

ofdiese two parameter estimates. The results show that PPE*ISOno and PPE*ISOyes 
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were not equal (p-value < .0001). Since die parameter estimate for PPE*lSOyes was 

larger tiian tiie parameter estimate for PPE*ISOno, tfie hypothesis was supported. 

The parameter estimate for AGE*ISOno was -0.24202 and tfie parameter estimate 

for AGE*ISOyes w as -0.16751. Table 6.3 presents the results of die F-test for the 

equality of tiiese two parameter estimates. The results failed to find a difference between 

tiie parameter estimates for AGE*ISOno and AGE*ISOyes (p-value = .4509). These 

fmdings failed to support the hypothesis. 

The parameter estimate for INV*ISOno was -0.46912 and the parameter estimate 

for INV*ISOyes was -0.87028. Table 6.4 presents the results ofthe F-test for the 

equahty of these two parameter estimates. The results show that INV* ISOno and 

INTV*ISOyes were not equal (p-value = .0097). However the parameter estimate for 

INV*ISOyes was more negative than the parameter estimate for INV* ISOno, which was 

the opposite result ofthe hypothesis. 

Cash and accoimts receivable are adaptable assets. The CURASET variable is the 

Current Assets ofthe firm less inventory (inventory is a non-adaptable asset). Therefore, 

CURASET is a measure of adaptability. Consequently, die parameter estimates of 

CURASET*ISOno and CURASET*ISOyes were expected to be positive. Furthermore, 

firms tiiat have more adaptable assets should be more successfiil in unplementing a 

quahty improvement program like ISO 9000. Consequently, the parameter estmiate for 

CURASET*ISOyes was expected to be larger (more positive) than the parameter 

estimate for CURASET*ISOno. 
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The parameter estimate for CURASET*ISOno was -0.15427 and the parameter 

estimate for CURASET* ISOyes was 0.19084. Table 6.5 presents the results ofthe F-test 

for tiie equality of tiiese two parameter estimates. The results show that 

CURASET*ISOno and CURASET*ISOyes were not equal (p-value < .0001). Since the 

parameter estimate for CURASET* ISOyes was larger tiian the parameter estimate for 

CURASET*ISOno, the hypothesis was supported. 

The fourth hypothesis involves the effect ofthe interaction of research and 

development and ISO 9000 certification on financial performance. This hypotiiesis was 

tested by examinmg the differences between the parameter estimates ofthe variables 

R&D*ISOno and R&D*ISOyes in Model One. Because ofthe R&D literature, botii of 

these parameter estimates were expected to be positive. Since the interaction of research 

and development and ISO 9000 certification should improve financial performance more 

than research and development without ISO 9000 certification, the parameter estimate for 

R&D* ISOyes was expected to be larger (more positive) than the parameter estimate for 

R&D* ISOno. 

The parameter estimate for R&D*ISOno is -1.10265 and the parameter estimate 

for R&D*ISOyes is -1.41095. Table 6.6 presents the results ofthe F-test for the equality 

of these two parameter estimates. The results show tiiat R&D*ISOno and R&D*ISOyes 

were not equal (p-value = .0347). However, the parameter estimate for both 

R&D*ISOno and R&D*ISOyes were negative which is confrary to expectation. 

Furdiennore, the parameter estimate for R&D*ISOyes was more negative than the 

parameter estimate for R&D*ISOno, which was the opposite result ofthe hypothesis. 
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The AGE N ariable was defined as die age ofthe property, plant, and equipment as 

estimated by tiie ratio of accumulated depreciation (gross property, plant, and equipment 

minus net property, plant, and equipment) divided by gross property, plant, and 

equipment. Because companies use different metiiods of depreciation, there was a 

concem tiiat tiiis \'ariable could confound tiie results. Therefore, the first regression 

model was rerun using only tiiose companies tfiat used sfa-aight-lme depreciation. Again, 

observations witii missing data and die observations with net sales of $1,000,000 or less 

w ere excluded. After excludmg the observations with missing data, net sales of 

SI.000,000 or less, and non-sfraight-line method of depreciation firms, there were a total 

of 2,285 observations. Of these, 1,731 observations were for non-ISO 9000 certified 

firms and 554 observations were for ISO 9000 certified firms. 

The results ofthe first regression model when only firms that use sfraight-line 

depreciation were included are presented in Table 6.7. The model has an R-square of 

.6685. All the variables except for PPE*ISOyes and AGE*ISOyes were significant at the 

.05 level. The parameter estimates for all the variables have the same sign as the model 

when all the observations were used. Tables 6.8-6.12 present the results of performing a 

F-test on the equivalence ofthe parameter estimates between firms that were ISO 9000 

certified and those firms that were not. The results were the same as when all the 

observations were ran with the exception of die parameter estimates between rNV*ISOno 

and INV*ISOyes. When all the observations were used there was a difference between 

these two (p-value =.0097). When only the observations for firms that used straight-line 

depreciation were used, there was no longer a statistically significant difference between 
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die Uvo (p-value = .6533). Because there was little difference between the first model 

when mn using all forais of depreciation combined versus only the sfraight-line 

depreciation metiiod, all tiie otiier models were run using all tfie observations. 

Model Two 

The second model was used to test tfu-ee hypotheses that were developed in 

Chapter IV. Specifically, tfie second, tiiird, and fourtfi hypotheses were tested using 

-Model Two. Those hyp>otheses are: 

H2: Firms that adopt ISO 9000 certification will have superior 
financial performance in the periods after certification compared 
to those periods before certification. 

H3: Adaptable assets will interact with ISO 9000 certification to provide 
superior financial performance for the firm. 

H4: R&D expenses will interact with ISO 9000 certification to provide 
superior financial performance. 

The second model was mn using only those firms that were ISO 9000 certified. 

As before, observations with missing data or net sales of $ 1,000,000 or less were 

excluded. After excludmg the observations with missing data, with net sales of 

$1,000,000 or less, and that were never ISO 9000 certified, tiiere were a total of 1,193 

observations. Of these, 513 observations were for before the firm was ISO 9000 certified 

and 680 observations were for after the firm was ISO 9000 certified. 

The results ofthe second regression model are presented in Table 6.13. The 

model has an R-square of .3824. Furthermore, all the variables except for AFTER, 

PPE*AFTER, and AGE*BEFORE were significant at the .05 level. Of major interest for 
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purposes of testing die hypotfieses is tfie difference between the parameter estimates. 

Testing tfiese differences w as accomplished by perfomiing a F-test on the equivalence of 

die parameter estimates. The results of these tests are provided in Tables 6.14-6.18. 

The second hypothesis was tested by examining tfie difference between the 

panuneter estimates for BEFORE (tfie fatercept in Table 6.13) and AFTER. The 

parameter estimate for BEFORE (tfie Intercept) was 0.41859 and the parameter estimate 

for .\FTER was -0.03174. The hypotfiesis was that firms tfiat were ISO 9000 certified 

would have superior financial performance after becoming certified compared to the time 

before becommg certified. However, the parameter estimate for AFTER had a p-value of 

0.6085 mdicatmg diat AFTER was not statistically different form BEFORE. Therefore, 

the second hypothesis was not supported. 

H>pothesis Three deals with the interaction of ISO 9000 certification and a firm's 

adaptable assets. Property, Plant, and Equipment, Age of P P and E, and faventory are 

all non adaptable assets. Cash and Receivables are adaptable assets. For the reasons 

developed in Chapter V. the parameter estimates for variables PPE*BEFORE, 

PPE*AFTER, AGE*BEFORE, AGE*AFTER, INV*BEFORE, and INV*AFTER were 

all expected to be non-positive. 

Because the cunent assets (excluding inventory) are adaptable assets, the 

parameter estimates of CURASET*BEFORE and CURASET*AFTER were expected to 

be positive. Furthermore, firms that have more adaptable assets should be better able to 

successfiilly implement a quality improvement program like ISO 9000. Consequently, 
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die parameter estimate for CURASET*AFTER was expected to be larger (more positive) 

tiian tiie parameter estimate for CURASET*BEFORE. 

The parameter estimate for PPE*BEFORE was -0.43238 and the parameter 

estimate for PPE* AFTER was 0.01824. Table 6.14 presents the results ofthe F-test for 

tiie equality of tfiese two parameter estimates. The resuUs show that PPE*BEFORE and 

PPE*AFTER were not equal (p-value < .0001). Since the parameter estimate for 

PPE*.\FTER w as larger tfian tfie parameter estimate for PPE*BEFORE, tfie hypotfiesis 

was supported. 

The parameter estimate for AGE*BEFORE was -0.06184 and the parameter 

estimate for AGE* AFTER was -0.16751. Table 6.15 presents the results ofthe F-test for 

the equality of these two parameter estimates. The results failed to find a difference 

between the parameter estimates for AGE*BEFORE and AGE*AFTER (p-value = 

.2384). These findings failed to support the hypothesis. 

The parameter estimate for ENV*BEFORE was -0.35844 and the parameter 

estimate for INV* AFTER was -0.87028. Table 6.16 presents tiie results of tfie F-test for 

the equality of these two parameter estimates. The results show tfiat INV*BEFORE and 

INV*AFTER were not equal (p-value < .0001). However the parameter estimate for 

INV* AFTER was more negative tiian tiie parameter estmiate for INV*BEFORE, which 

was the opposite result ofthe hypothesis. 

The parameter estimate for CURASET*BEFORE was -0.07746 and the parameter 

estimate for CURASET* AFTER was 0.19084. Table 6.17 presents the results ofthe F-

test for the equality of these two parameter estimates. The results show that 
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CURASET*BEFORE and CURASET* AFTER were not equal (p-value < .0001). Since 

die parameter estimate for CURASET* AFTER was larger tfian the parameter estimate 

for CURASET*BEFORE, the hypotiiesis was supported. 

The fourth hypotiiesis involves tiie effect of tiie interaction of research and 

development and ISO 9000 certification on financial performance. This hypothesis was 

tested by examining the differences between the parameter estimates ofthe variables 

R&D*BEFORE and R&D* AFTER in Model Two. Because ofthe R&D literatiire, both 

of these parameter estimates were expected to be positive. Since the interaction of 

research and development and ISO 9000 certification should improve financial 

performance more than research and development without ISO 9000 certification, the 

parameter estimate for R&D* AFTER was expected to be larger (more positive) than the 

parameter estimate for R&D*BEFORE. 

The parameter estimate for R&D*BEFORE was -1.11345 and the parameter 

estimate for R&D* AFTER was -1.41095. Table 6.18 presents the results ofthe F-test for 

the equality of these two parameter estimates. The results show that R&D*BEFORE and 

R&D*AFTER were not equal (p-value = .0307). However, the parameter estimate for 

bodi R&D*BEFORE and R&D* AFTER were negative which was confrary to 

expectation. Furthermore, tiie parameter estimate for R&D* AFTER was more negative 

dian die parameter estimate for R&D*BEFORE, which was the opposite resuU ofthe 

hypothesis. 
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Model Three 

The tiiird model w as used to test one hypothesis that was developed in Chapter 

IV Specifically, die fifth hypotfiesis was tested using Model Three. This hypoth 
esis is: 

H5: Firms that adopt ISO 9000 later will have inferior financial 
performance before adoption than firms that adopted ISO 9000 
earlier. 

The tfiird model was run using only tfiose ffrms that were ISO 9000 certified. For 

finns tfiat were ISO 9000 certified in tfie 1991 to 1995 time period, only observations 

after the firm was certified were included. For firms that were ISO 9000 certified in tfie 

19% to 1998 time period, only observations before the firm was certified were included. 

As before, observations with missing data or net sales of $1,000,000 or less were 

excludwi. After excluding the observations with missing data, with net sales of 

51,000,000 or less, and tiiat were never ISO 9000 certified, there were a total of 489 

observ ations. Of these, 201 observations were for firms that were ISO 9000 certified in 

tiie 1991 to 1995 time period (INNOVATE) and 288 observations were for firms tiiat 

were first ISO 9000 certified in tiie 1996 to 1998 time period (REACT). 

The results ofthe third regression model are presented m Table 6.19. The model 

has an R-square of .4492. All tiie variables except for REACT, PPE*INNOVATE, 

AGE*INNOVATE, AGE*REACT, and R&D*INNOVATE were significant at the .05 

level. 

The fifth hypothesis concems the financial performance of late adopters in the 

periods just before they adopt compared to the performance of firms that had sought 

certification earlier. This hypothesis is built on the idea that a firai undertakes reactive 
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imiovations w hen tiie firai becomes aware that it is in a position of competitive 

disadvantage. Therefore, tiie fimis tiiat are late adopters of ISO 9000 should have 

inferior financial perfomiance just before adoption compared to firais that became ISO 

9000 certified earlier. Consequently, die parameter estimate for REACT was expected to 

be negative. 

The fifth hypotiiesis was tested by examining the difference between the 

parameter estimates for INNOVATE (tiie fatercept in Table 6.19) and REACT. The 

parameter estimate for INNOVATE (the fatercept) was 0.53308 and the parameter 

estimate for REACT was -0.00336. However, the parameter estimate for REACT had a 

p-% alue of 0.9791 indicating that REACT was not statistically different from 

INNOVATE. Therefore, the fifth hypothesis was not supported. 

Model Four 

The fourth model was used to test one hypothesis that was developed in Chapter 

rV. Specifically, the sixth hypothesis was tested usmg model four. This hypothesis is: 

H6: Late adopters will have inferior financial performance after ISO 9000 
certification than firms that adopted ISO 9000 earlier. 

The fourth model was mn using only those firms that were ISO 9000 certified and 

only for years in which the firm was certified. As before, observations with missing data 

or net sales of S1,000,000 or less were excluded. After excludmg the observations with 

missing data, with net sales of $ 1,000,000 or less, that were never ISO 9000 certified, and 

time periods before the firm was certified, there were a total of 680 observations. Of 

these, 229 observations were for firms that were ISO 9000 certified in the 1991 to 1993 
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time period (EARLY), 294 observations were for fimis that were first ISO 9000 certified 

in tiie 1994 to 1995 time period (MID), and 157 observations were for firnis that were 

first ISO 9000 certified in die 1996 to 1998 time period (LATE). 

The results of die fourth regression model are presented in Table 6.20. The model 

has an R-square of .6117. Of major interest for purposes of testing the hypotheses was 

the difference between tiie parameter estimates. Testing tiiis difference was 

accomplished b\ performing a F-test on the equivalence ofthe parameter estimates. 

The sixth hypothesis is built on the premise that reactive irmovation is not as 

successfiil as proactive irmovation. Therefore, it is hypothesized that firms that become 

ISO 9000 certified later in time (a reactive innovation) will have financial performance 

that is not as great as firms that became ISO 9000 certified earlier in time (a proactive 

iimovation). The first firms in this country to become ISO 9000 (in SIC 3600) certified 

became certified in 1991. Therefore, for purposes of this study firms that became ISO 

9000 certified in 1991-1993 are considered early adopters of ISO 9000. Firms that 

became ISO 9000 certified in 1996-1998 are considered late adopters of ISO 9000. 

Firms that became ISO 9000 certified in 1994-1995 are considered mid-period adopters. 

Examinmg the differences in the parameter estimates for EARLY and LATE will test this 

hypothesis. The parameter estimate for EARLY was expected to be larger (more positive 

or less negative) dian the parameter estimate for LATE. 

The sixth hypothesis was tested by examining die difference between the 

parameter estimates for EARLY and LATE in a no-intercept model. The parameter 

estmiate for EARLY was 0.26310 and the parameter estimate for LATE was 0.37147. 
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Table 6.21 presents the results ofthe F-test for die equality of tiiese two parameter 

estimates in the no-intercept model. The results failed to find a difference between the 

parameter estimates for EARLY and LATE (p-value = .1683). These findings failed to 

support the hypotiiesis. 
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Table 6.1. The Output firom Regression Model One. 

Source 

Model 
Error 
Corrected 

Variable 

Intercept 
ISOyes 
PPEISOno 
PPEISOyes 
AGEISOno 
AGEISOyes 
INVISOno 
INVISOyes 
CURASETISOno 
CURASETISOyes 
R&OISOno 
RSOISOyes 

Total 

Root 

Analysis of Variance 

DF 

11 
2736 
2747 

MSB 
[)ependent Mean 
Coeff 

[)F 

Var 

Paraneter 
Estinate 

0.46470 
-0.07785 
-0.34888 
0.01824 
-0.24202 
-0.16751 
-0.46912 
-0.87028 
-0.15427 
0.19084 
-1.10265 
-1.41095 

Sum Of 
Sauares 

544.74082 
292.62888 
837.36970 

0.32704 
-0.01057 

-3094.61099 

Mean 
Square 

49.52189 
0.10695 

R-Square 
Adj R-Sq 

Parameter Estimates 

Standard 
Error 

0.02609 
0.07021 
0.02593 
0.06724 
0.04190 
0.08951 
0.03693 
0.15044 
0.01126 
0.05006 
0.02414 
0.14387 

t Value 

17.81 
-1.11 
-13.45 
0.27 
-5.78 
-1.87 
-12.70 
-5.78 
-13.70 
3.81 

-45.68 
-9.81 

F Value 

463.02 

0.6505 
0.6491 

Pr > Itl 

<.0001 
0.2676 
<.0001 
0.7862 
<.0001 
0.0614 
<.0001 
<.0001 
<.0001 
0.0001 
<.0001 
<.0001 

Pr > F 

<.0001 

Variance 
Inflation 

0 
23.58618 
1.48401 
2.54062 
3.44341 
10.53142 

1.37922 
3.99311 

1.32250 
3.43028 
1.30531 
2.06742 

Table 6.2. Test for Equahty of die Parameter Estimates for PPEISONO and 
PPEISOYES, Performed m die SAS Regression Procedure Usmg a Test 
Statemoit. 

Source DF 

Nuaerator 
Denoainator 

1 
2736 

Mean 
Square F Value Pr > F 

2.77587 
0.10695 

25.95 <.0001 
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Table 6.3. Test for Equality of die Parameter Estimates for AGEISONO and 
AGEISOYES, Perfonned in die SAS Regression Procedure Using a Test 
Statement. 

Source 

Nuaerator 
Denoainator 

DF 

1 
2736 

Mean 
Square F Value Pr > F 

0.06080 
0.10695 

0.57 0.4509 

Table 6.4. Test for Equahty of die Parameter Estimates for INVISONO and 
INVISOYES, Performed in die SAS Regression Procedure Usmg a Test 
Statement. 

Source 

Nuaerator 
[lenoainator 

DF 

1 
2736 

Mean 
Square 

0.71732 
0.10695 

F Value 

6.71 

Pr > F 

0.0097 

Table 6.5. Test for Equahty of die Parameter Estimates for CURASETISONO and 
CURASETISOYES, Performed in the SAS Regression Procedure Using a 
Test Statement 

Source 

Nuaerator 
Denoainator 

DF 

1 
2736 

Mean 
Square F Value Pr > F 

4.83900 
0.10695 

45.24 <.0001 
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Table 6.6. Test for Equality of die Parameter Estimates for R&DISONO and 
R&DISOYES, Performed in die SAS Regression Procedure Using a Test 
Statement. 

Source DF 
Mean 
Square F Value Pr > F 

Nuaerator 
Denoainator 

1 
2736 

0.47766 
0.10695 

4.47 0.0347 

Table 6.7. 

Source 

Model 
Error 

The Ou^ut firom Regression Model One When Ordy Firms that 
Une Depreciation are Included. 

Corrected 

Var iab le 

In te rcep t 
ISOyes 
PPEISOno 
PPEISOyes 
AGEISOno 
AKISOyes 
INVISOno 
INVISOyes 
CURASETISOno 
CURASETISOyes 
R&OISOno 
R&OISOyes 

Analysis of Variance 

DF 

11 
2273 

T o t a l 2284 

Root MSE 
Dependent Mean 
Coeff Var 

Sum of 
Squares 

448.92738 
222.60862 
671.53600 

0.31295 
-0.00926 

-3379.31633 

Mean 
Square 

40.81158 
0.09794 

R-Square 
Adj R-Sq 

Paraaeter Estiaates 

Paraaeter 
DF Est iaate 

1 0.48135 
1 -0.16765 
1 -0.36715 
1 0.01968 
1 -0.24023 
1 -0.16530 
1 -0.63473 
1 -0.55946 
1 -0.11676 
1 0.29820 
1 -1.07688 
1 -1.65243 

Standard 
Error 

0.02767 
0.07471 
0.02661 
0.06676 
0.04352 
0.09481 
0.04406 
0.16165 
0.01211 
0.05355 
0.02390 
0.14597 

t Value 

17.40 
-2 .24 

-13.80 
0.29 

-5 .52 
-1.74 

-14.41 
-3 .46 
-9 .64 
5.57 

-45.06 
-11.32 

F Value 

416.72 

0.6685 
0.6669 

Pr > I t l 

<.0001 

0.0249 
<.0001 
0.7682 

<.0001 
0.0814 
<.0001 
0.0005 
<.0001 
<.0001 
<.0001 
<.0001 

use Straight-

Pr > F 

<.0001 

Variance 
I n f l a t i o n 

0 

23.91694 
1.40160 
2.49498 

3.34122 
10.43153 

1.41512 
3.97978 
1.34298 
3.63912 
1.25596 
2.10154 
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Table 6.8. Test for EquaUty of die Parameter Estimates for PPEISONO and 
PPEISOYES, Performed in die SAS Regression Procedure Using a Test 
Statement When Only Finns diat use Stiraight-Lme Depreciation are hicluded. 

Mean 
ISaCSS DF Square F Value Pr > F 

Nuaerator i 2.83725 28.97 <.0001 
Denoainator 2273 0.09794 

Table 6.9. Test for Equahty ofthe Parameter Estimates for AGEISONO and 
AGEISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement When Only Fmns that use Straight-Lme Depreciation are Included. 

Source 

Nuaerator 
Denoainator 

DF 

1 
2273 

Mean 
Square 

0.05053 
0.09794 

F Value 

0.52 

Pr > F 

0.4727 

Table 6.10. Test for EquaUty of die Parameter Estimates for INVISONO and 
INVISOYES, Performed in the SAS Regression Procedure Usmg a Test 
Statement When Oidy Firms that use Straight-Lme Depreciation are 
Included. 

Source 

NuMrator 
Denoainator 

DF 

1 
2273 

Mean 
Square 

0.01977 
0.09794 

F Value 

0.20 

Pr > F 

0.6533 
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Table 6.11. T^tfor Equahty of die Parameter Estimates for CURASETISONO and 
CURASETISOYES, Performed m die SAS Regression Procedure Using a 
Test Statement When Only Finns tiiat use Sti-aight-Line Depreciation are 
Included. 

Mean 
SSyiSS DF Square F Value Pr > F 

Nuaerator 1 5.59565 57.14 <.0001 
Denoainator 2273 0.09794 

Table 6.12. Test for EquaUty of die Parameter Estimates for R&DISONO and 
R&DISOYES, Perfonned m die SAS Regression Procedure Usmg a Test 
Statement When Oidy Fums that use Straight-Line Depreciation are 
Included. 

Mean 
Source DF Square F Value Pr > F 

Nuaerator 1 1.48281 15.14 0.0001 
Denoainator 2273 0.09794 
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Table 6.13. The Output fi-om Regression Model Two. 

Source 

Model 

Error 

Corrected 

Variable 

Intercept 

After 

PPEBefore 

PPEAfter 

AGEBefore 

AGEAfter 

INVBefore 

IMVAfter 

CURASETBefore 

CURASETAfter 

R&oeefore 

RiOAfter 

Analysis of Vania 

DF 

11 
1181 

Total 1192 

Root MSE 

Dependent Mean 

Coeff Var 

P 

Parameter 

DF Estimate 

1 0.41859 

1 -0.03174 

1 -0.43238 

1 0.01824 

1 -0.06184 

1 -0.16751 

1 -0.35844 

1 -0.87028 

1 -0.07746 

1 0.19084 

1 -1.11345 

1 -1.41095 

Sum of 

Sauares 

35.09061 

56.67927 

91.76988 

0.21907 

0.10567 

207.32415 

nee 

Mean 

3.19006 

0.04799 

R-Square 

Adi 

arameter Estimates 

Standard 

Error 

0.04395 

0.06195 

0.05871 

0.04504 

0.06657 

0.05996 

0.08308 

0.10077 

0.02008 

0.03353 

0.09812 

0.09638 

r 

R-Sq 

Value 

9.52 

-0.51 

-7.37 

0.41 

-0.93 

-2.79 

-4.31 

-8.64 

-3.86 

5.69 

• 11.35 

14.64 

F Value 

66.47 

0.3824 

0.3766 

Pr > Itl 

<.0001 

0.6085 

<.0001 

0.6855 

0.3532 

0.0053 

<.0001 

<.0001 

0.0001 

<.0001 

<.0001 

<.0001 

Pr > F 

<.0001 

Variance 

Inflation 

0 
23.38414 

2.32336 

1.95272 

8.45710 

6.51029 

2.65986 

2.73148 

1.81870 

2.48678 

1.61616 

1.72814 

Table 6.14. Test for Equality of die Parameter Estimates for PPEBEFORE and 
PPEAFTER, Performed in the SAS Regression Procedure Using a Test 
Statement. 

Source DF 
Mean 
Square F Value Pr > F 

Nuaerator 
Denoainator 

1 
1181 

1.78005 
0.04799 

37.09 <.0001 
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Table 6.15. Test for Equality of die Parameter Estimates for AGEBEFORE and 
AGEAFTER, Performed in die SAS Regression Procedure Using a Test 
Statemoit. 

Source 

Nuaerator 

Denoainator 

DF 

1 

1181 

Mean 

Square F Value Pr > F 

0.06677 

0.04799 

1.39 0.2384 

Table 6.16. Test for EquaUty ofthe Parameter Estunates for INVBEFORE and 
INV AFTER, Performed in die SAS Regression Procedure Usmg a Test 
Statement. 

Source 

Nuaerator 
Denoainator 

DF 

1 
1181 

Mean 
Square 

0.73712 
0.04799 

F Value 

15.36 

Pr > F 

<.0001 

Table 6.17. Test for EquaUty of die Parameter Estimates for CURASETBEFORE and 
CURASETAFTER, Perfonned in die SAS Regression Procedure Usmg a 
Test Statement 

Source 

Niawrator 
Denoainator 

DF 

1 
1181 

Mean 
Square 

2.26143 
0.04799 

F Value 

47.12 

Pr > F 

<.0001 
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Table 6.18. Test for Equality of die Parameter Estimates for R&DBEFORE and 
K&UAFTER, Perfonned in the SAS Regression Procedure Using a Test 
Statement. 

Source 

Numerator 
Denominator 

DF 

1 
1181 

Mean 

Square F Value Pr > F 

0.22455 
0.04799 

4.68 0.0307 

Table 6.19. The Output for Regression Model Three. 

Source 

Model 

Error 

Corrected 

Variable 

Intercept 

React 

PPEInnovate 

PPEReact 

AGEInnovate 

AGEReact 

INVInnovate 

INVReact 

CURASETInnovate 

CURASETReact 

R&OInnovate 

R&Dfleact 

Analysis of Variance 

DF 

11 
477 

Total 488 

Root MSE 

Dependent Mean 

Coeff Var 

Sum of 

Squares 

25 
31 
57 

0 
0 

278 

83891 

68892 

52784 

25775 

09265 

19530 

Mean 

Square 

2.34899 

0.06643 

R-Square 

Ad) 

Parameter Estimates 

Parameter 

DF Estimate 

1 0.53308 

1 -0.00336 

1 0.09431 

1 -0.77141 

1 -0.22320 

1 -0.12195 

1 -1.46860 

1 -0.34346 

1 -0.16389 

1 -0.10167 

1 0.22647 

1 -1.17995 

Standard 

Error 

0.11007 

0.12799 

0.14448 

0.08533 

0.13860 

0.09697 

0.29548 

0.11499 

0.08318 

0.02567 

0.38476 

0.12767 

R-Sq 

t Value 

4.84 

-0.03 

0.65 

-9.04 

-1.61 

-1.26 

-4.97 

-2.99 

-1.97 

-3.96 

0.59 

-9.24 

F Value 

35.36 

0.4492 

0.4365 

Pr > Itl 

<.0001 

0.9791 

0.5142 

<.0001 

0.1080 

0.2091 

<.0001 

0.0030 

0.0494 

<.0001 

0.5564 

<.0001 

Pr > F 

<.0001 

Variance 

Inflation 

0 
29.19074 

3.20711 

1.92495 

9.78059 

5.81703 

5.42374 

2.13803 

3.52656 

1.65058 

3.32947 

1.45713 
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Table 6.20. The Output fi-om Regression Model Four. 

Source 

Model 

Error 

Corrected 

Variable 

Intercept 

Mid 
Late 

PPEEarly 

PPEMid 

PPELate 

AGEEarly 

AGEMid 

AGELate 

INVEarly 

INVUid 

INVLate 

CURASETEarly 

CURASETUid 

CURASETLate 

R&DEarly 

R&OMld 

R&OLate 

Analysis of VarianRp 

DF 

17 

662 
Total 679 

Root MSE 

Dependent Mean 

Coeff Var 

P 

Parameter 

DF Estimate 

1 0.26310 

1 0.15537 

1 0.10837 

1 -0.00793 

1 0.14298 

1 -0.30811 

1 -0.24401 

1 -0.22449 

1 -0.21288 

1 -0.32511 

1 -0.95654 

1 -0.48206 

1 0.17763 

1 -0.07657 

1 0.31232 

1 0.04853 

1 -0.26012 

1 -1.84031 

Sum of 

23.10692 

14.66577 

37.77269 

0.14884 

0.12072 

123.29809 

Mean 

Square 

1.35923 

0.02215 

R-Square 

Adj R-Sq 

arameter Estimates 

Standard 

Error 

0.06057 

0.07981 

0.07857 

0.05478 

0.05138 

0.05627 

0.07653 

0.07074 

0.06897 

0.17918 

0.11906 

0.10328 

0.05398 

0.04105 

0.03732 

0.21870 

0.17010 

0.08043 

t Value 

4.34 

1.95 

1.38 

-0.14 

2.78 

-5.48 

-3.19 

•3.17 

-3.09 

-1.81 

-8.03 

-4.67 

3.29 

-1.87 

8.37 

0.22 

-1.53 

-22.88 

F Value 

61.35 

0.6117 

0.6018 

Pr > Itl 

<.0001 

0.0520 

0.1683 

0.6849 

0.0055 

<.0001 

0.0015 

0.0016 

0.0021 

0.0701 

<.0001 

<.0001 

0.0011 

0.0626 

<.0001 

0.8244 

0.1267 

<.0001 

Pr > F 

<.0001 

Variance 

0 
47.98314 

33.64542 

2.63659 

2.50466 

2.15044 

10.40473 

10.78987 

7.66249 

7.14843 

4.01863 

2.73420 

4.28390 

3.88325 

3.16393 

3.43999 

3.12656 

1.80423 
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Table 6.21 Test for Equality of die Parameter Estimates for EARLY and LATE, 
Performed in die SAS Regression Procedure Using a Test Statement. 

Source 

Numerator 
Denominator 

DF 

1 
662 

Mean 
Square 

0.04215 
0.02215 

F Value 

1.90 

Pr > F 

0.1683 
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CHAPTER VII 

SUMMAR\' AND CONCLUSIONS 

This study has examined six hypotiieses concerning the relationship between ISO 

9000 certification and financial perfomiance ofthe fimi. The previous sections of this 

paper have presented a re\ iew of die relevant literature and developed die theoretical 

foundations for tiiese hypotiieses. hi addition, the sample, model, and results have been 

presented in the earlier sections of this paper. This section summarizes the findings (see 

Table 7.1), explores some other possibihties, presents some conclusions, and considers 

topics for fiirther research in this area. 

Hypothesis One 

The first hypothesis examined the relationship between the ISO 9000 certification 

and financial performance. It was hypothesized that companies that were ISO 9000 

certified would have superior financial performance compared to those companies that 

were not ISO 9000 certified. However, the results were just the opposite. Companies 

that were not ISO 9000 certified had greater financial performance than companies that 

were ISO 9000 certified, all otiier tilings held constant (see Table 6.1). 

Hypothesis Two 

The second hypothesis examined the before and after difference in the financial 

perfonnance of finns that became ISO 9000 certified. U was hypothesized that 
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companies diat became ISO 9000 certified would have superior financial perfomiance in 

die periods after certification compared to die periods before certification. However, the 

results NN ere just die opposite. When all other things were held constant, fimis had lower 

financial performance after ISO 9000 certification dian diey did before the certification 

(see Table 6.13). 

Hypothesis Three 

The tlurd hypotiiesis examined die interaction of ISO 9000 certification and a 

firm s adaptable assets. It was hypodiesized that adaptable assets would mteract with 

ISO 9000 certification to increase a firm's financial performance and that non-adaptable 

assets would hinder the abihty of a firm to successfiilly implement a quality improvement 

program like ISO 9000. 

In this study, adaptable assets were defined as Current Assets less Inventory. The 

results supported the hypothesis. Adaptable assets and ISO 9000 certification interacted 

to create greater financial performance, when all other things were held constant (see 

Tables 6.1 and 6.13). 

Non-ad^table assets were defined as property, plant, and equipment (PPE), age 

of tiie PPE, and the amount of inventory. The results were mixed. All otiier things held 

constant, ISO 9000 certification interacted widi PPE to generate better financial 

perfonnance tiian firais that were not ISO 9000 certified. The resuUs failed to fmd a 

difference based on the age of die PPE. The inventory mteracted with ISO 9000 
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certification to actually produce worse financial perfomiance than firais that were not 

ISO 9000 certified. 

Hypothesis Four 

The fourtii hypotiiesis examined die interaction of ISO 9000 certification and 

research and development on a firm's financial performance. It was hypothesized that 

ISO 9000 certification and research and development would interact to lead to better 

financial performance. However, the results were just the opposite (see Tables 6.1 and 

6.13). Research and Development interacted with ISO 9000 certification to actually 

produce worse financial performance than firais that were not ISO 9000 certified. 

Hypothesis Five 

The fifth hypothesis conceraed the financial performance of firms that were late 

adopters of ISO 9000 in the periods just before they became ISO 9000 certified, ft was 

hypodiesized diat these firms were reactive innovators and therefore in the periods just 

before diey became ISO 9000 certified diat diey would have inferior financial 

perfonnance compared to tiiose firais that became ISO 9000 certified earlier. The results 

fiadled to support this hypotiiesis (see Table 6.19). 

Hypothesis Six 

The sixth hypothesis concemed the financial perfonnance of ISO 9000 certified 

finns in die periods after certification. It was hypothesized that finns that became 
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certified later would not have as great a financial perfonnance as the earlier adopters. 

The results failed to support this hypotiiesis (see Tables 6.20 and 6.21). 

Exploring Otiier Possibilities 

Clearly, the results of tiiis study were mixed. Some ofthe hypotheses were 

supported b>' die data, otiier hypotiieses were not supported by die data, and die data 

show opposite results for some ofthe hypotheses. Consequently, additional exploratory 

analv-ses were performed in an attempt to better understand the relationship between the 

variables. 

These additional exploratory analyses focused on the first model (Model 1) since 

the primary emphasis of this study dealt with the effect of ISO 9000 certification on 

financial performance (HI). Consequently, Model One was rerun with several different 

adjustments such as segregating the data by size, only using one time period, accounting 

for the possible correlation ofthe enor terms, and redefining die measure of financial 

performance. Although these additional analyses were primarily concemed with HI, 

Model 1 was also usefiil for testing H3 and H4. 

Companies that were ISO 9000 certified tended to be larger tiian firms that were 

not ISO 9000 certified. For instance, net sales for firms tiiat were certified averaged 

$1,309.92 million while net sales for non-certified finns averaged only $ 444.98 million. 

Therefore, there is a possibility that tiie differences in size may be maskmg some ofthe 

effects of ISO 9000 certification. Consequently, the data was split into two groups based 

on size. This break was accomplished by identifying the median net sales value. Model 
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One was rerun using only die largest half (based on net sales) ofthe observations. Of 

diese, 830 observations \\ ere for non-certified firais and 544 observations were for 

certified firms. 

The results of die first regression model run on only the largest half of the 

observations are presented in Table 7.2. The model has an R-square of .2332 (worse than 

tiie R-square of .6505 of die original Model One presented in Table 6.1). All ofthe 

variables except for RandD*ISOno were significant at the .05 level. Of major interest for 

purposes of testing the hypotheses was the difference between the parameter estimates. 

Testing these differences was accomplished by performing a F-test on the equivalence of 

the parameter estimates. The results of these tests are provided in Tables 7.3-7.7. 

The first hypothesis (HI) conceraed the effect of ISO 9000 certification on 

financial performance and was supported by the results of diis analysis of only the largest 

half of die observations. The parameter estimate for ISOyes was 0.12100 witii a p-value 

of 0.0001. This indicates that among large firms, ISO 9000 certification did lead to 

improved financial performance. 

The third hypotiiesis (H3), conceraing the adaptability of assets and the fourth 

hypotiiesis (H4) concerning tiie effect of research and development on financial 

perfonnance failed to be supported by the results of Model One nm on the largest half of 

die observations. The results ofthe F-tests used to test H3 and H4 are provided in Tables 

7.3-7.7. 
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Model One was also rerun using only die smallest half (based on net sales) ofthe 

obserN'ations. Of tiiese. 1,238 observations were for non-certified fimis and 136 

observations were for certified firms. 

The results of tiie first regression model run on only tiie smallest half of the 

obser%ations are presented in Table 7.8. The model has an R-square of .6674. All ofthe 

variables except for ISOyes, AGE*ISOyes, and CURASET*ISOyes were significant at 

the .05 level. Of major interest for purposes of testmg the hypotheses was the difference 

between the parameter estimates. Testing these differences was accomplished by 

performing a F-test on the equivalence ofthe parameter estimates. The results of these 

tests are provided in Tables 7.9-7.13. 

The first hypothesis (HI) conceraed the effect of ISO 9000 certification on 

financial performance and was not supported by the results of this analysis of only the 

smallest half of the observations. The parameter estimate for ISOyes (0.01638) had a p-

value of 0.9251 and was therefore not statistically different than the parameter estimate 

for ISOno. 

The third hypotiiesis (H3) conceraing die adaptability of assets and the fourth 

hypothesis (H4) concerning tiie effect of research and development on financial 

performance also failed to be supported by tiie results of Model One run on the smallest 

half of the observations. The results of tiie F-tests used to test H3 and H4 are provided in 

Tables 7.9-7.13. 

hi addition to concems about the size ofthe ISO 9000 certified firnis versus the 

non-certified firais, there was also a concera about the number of time periods used. The 
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N\ ay Model One was run originally, the data was cross-sectional time series data in that 

tiie data concemed many firais in die same industiy (SIC 3600) over several years (1991-

1998). In diis type of pooled time series analysis, die noraial regression assumptions are 

hkely to be violated because of die conelation fi-om one point in time to the next (Sayrs, 

1989). In order to eliminate tiie time series component ofthe data. Model One was rerun 

using only tiie obser^ ations fi^m one year (1998). This resulted in 242 observations for 

non-certified firms and 179 observations for certified firms. 

The results ofthe first regression model run on only the observations fi-om 1998 

are presented in Table 7.14. The model has an R-square of .5729 (worse dian the R-

square of .6505 ofthe original Model One presented in Table 6.1). All ofthe variables 

except for ISOyes, PPE*ISOyes, AGE*ISOyes, and CURASET*ISOno were significant 

at the .05 level. Of major interest for purposes of testing the hypotheses was the 

difference between the parameter estimates. Testing these differences was accomplished 

by performing a F-test on the equivalence ofthe parameter estimates. The results of 

these tests are provided in Tables 7.15-7.19. 

The first hypothesis (HI) concemed the effect of ISO 9000 certification on 

financial performance and was not supported by the results of this analysis of only the 

observations fi-om 1998. The parameter estimate for ISOyes (-0.14678) had a p-value of 

0.3389. Therefore, the parameter estimate for ISOyes was not statistically different fi-om 

the parameter estimate for ISOno. 

The thhd hypothesis (H3) concerning the adaptability of assets and the fourth 

hypotiiesis (H4) concerning the effect of research and development on financial 
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perfomiance also failed to be supported by die results of Model One run on the 

observations from 1998. The results ofthe F-tests used to test H3 and H4 are provided in 

Tables 7.15-7.19. 

A more sophisticated metiiod of handling cross-sectional time series data allows 

all the data to be used. Normally, cross-sectional time series data suffers from die fact 

that the obser\'ations are conelated from one point in time to the next. Of course, this 

lack of independence violates the normal regression assumptions. There is a procedure in 

SAS, PROC MIXED, which allows the user to specify the conelation ofthe enor terms 

in the regression model (Littell et al., 1996). 

Since the data in this study is cross-sectional time series data, it appears likely that 

the observations firom one time period are conelated with observations from the previous 

time period. Consequently, the first model (Model One) was remn using the PROC 

MIXED procedure in SAS with a first autoregressive (ARl) covariance structure. 

The results from Model One when the PROC MIXED procedure was mn is 

provided in Table 7.20. The exact same observations were used as in the original running 

of tiie first model (Table 6.1). The parameter estimate for ISOyes (-0.1291) has a p-value 

of 0.1068. Therefore, ISOyes is not statistically different from ISOno. Agam, the results 

fail to support die hypothesis tiiat ISO 9000 certification leads to greater financial 

performance. 

hi a fiirther attempt to explore the data, the first model (Model One) was remn 

widi die financial perfonnance measure redefined, hi the original Model One the 

dependent variable (PERF) was a measure of financial perfonnance defined as income 

111 



before depreciation defiated by net sales. This model was remn with the dependent 

vanable redefined as a modified Retum on Assets (ROA) measure. This modified ROA 

measure w as defined as income before depreciation divided by total assets. Other than 

diis change to die dependent \'ariable, die rest of Model One was unchanged and the 

exact same observations were used diat were used in the original version of Model One. 

The results ofthe first regression model run using the redefined version ofthe 

dependent \ariable are presented in Table 7.21. The model has an R-square of .2249 

(worse dian die R-square of .6505 ofthe original Model One presented in Table 6.1). All 

of die vanables except for PPE*ISOno, PPE*ISOyes, CURASET*ISOno, and 

CLR.\SET*ISOyes were significant at the .05 level. Of major interest for purposes of 

testing the hypotheses was the difference between the parameter estimates. Testing these 

differences was accomplished by performing a F-test on the equivalence ofthe parameter 

estimates. The results of these tests are provided in Tables 7.22-7.26. 

The first hypothesis (HI) conceraed the effect of ISO 9000 certification on 

financial perfonnance. The parameter estimate for ISOyes was 0.21569 (p-value = 

0.0OO4). This indicates that using a redefined version of die dependent variable, ISO 

9000 certification led to greater fmancial performance. This fmdmg supports die first 

hypothesis. 

The third hypothesis (H3) concernmg the adaptabihty of assets and the fourth 

hypotiiesis (H4) concerning the effect of research and development on financial 

perfonnance failed to be supported by the results of Model One when using the redefined 
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dependent variable. The results of die F-tests used to test H3 and H4 are provided in 

Tables 7.22-7.26. 

Conclusions 

In spite ofthe theoretical development ofthe research questions, most ofthe 

hN-potheses in this study were not supported by die findings of this research. 

Furthermore, many of the additional exploratory analyses that were performed on the 

data failed to find any significant support for the hypotheses of this study. However, 

there \\ ere some promising possibilities that were found in the exploratory analyses. In 

particular, it appeared that the first hypothesis was supported when using the largest half 

ofthe sample, and when using a modified version of Retum on Assets (ROA) as the 

dependent variable. 

There are two likely reasons that the results failed to support the hypotheses. 

First, it may be that die sample, data, and metiiodology of this study simply failed to find 

the expected results in spite of tmthfiilness ofthe hypotheses. On the other hand, it may 

be that the hypotheses were incorrect. 

There are a number of different ways die sample, data, and metiiodology may 

have failed to support die hypotiieses. For instance, tiiis shidy focused on only one 

mdustry (Electronics, SIC 3600). However, tiiat indusfry included firais that sold vastly 

different products, had different customers, and different markets. Furthennore, there 

were vast differences in the size ofthe companies included in this shidy. Both large and 

small firais were included m die stiidy. hi the exploratory analyses that were conducted 
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after testing tiie original h\potheses, the data was segregated by size. When only the 

largest half of tiie sample was used, tiie data supported die first hypothesis. Therefore, 

size ofthe organization may impact die results. 

Anotiier potential difficulty with the sample was tiie fact that a number of years of 

data were included in die study. The data for die companies in this study included 

observations from 1991 to 1998. Using pooled cross-sectional time series data could 

potentially result in some \iolations ofthe regression assumptions (Sayrs, 1989). 

However, in the additional exploratory analyses that were conducted after the original 

models were run there were attempts made to confrol for these issues. These additional 

exploratory analyses still failed to find significant support for the hypotheses. 

The choice ofthe dependent variable may have also contributed to the fact that 

most ofthe hypotheses were not supported by this study. The dependent variable that 

was selected for this study was a measure of income (income before depreciation). An 

income measure was necessary because ofthe use of Resource-Advantage Theory (Hunt, 

2000) in the development ofthe hypotheses. However, income is subject to numerous 

adjustments and manipulations diat may have masked or distorted die ttne results, hi the 

exploratory analyses diat were done, the use of a modified version of ROA as the 

dependent variable resulted in support for die first hypotiiesis. 

It is also possible that timing issues may have contiibuted to the fact that the 

hypotiieses were not supported by die results of this shidy. For mstance, it was assumed 

that the benefits from ISO 9000 certification would be immediate. ISO 9000 is a 

relatively recent innovation. Perhaps, it takes a number of years before the benefits from 
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ISO 9000 certification are apparent. Conversely, because ofthe lead time that it takes to 

become certified, it is possible diat finns had already received the benefits from the 

certification process before tiie certification was received. Also, following Anderson et 

al. (1999) and Simmons and White (1999) it was assumed that a company received the 

full benefits of certification when tiie first plant, factory, or location became certified 

regardless ofthe size of tiie organization and the number of locations of that same 

company that were not certified. This assumption may have been unrealistic for multi-

location organizations. 

The fact that the results failed to support most ofthe hypotheses may be because 

the hypotheses were inconect. Based on the literature (for instance: Morse et al., 1987; 

.A.ddnson et al., 1994; Powell, 1995; Bhat, 1998), this study assumed that quality leads to 

greater financial performance. In addition, it was assumed that because ISO 9000 was a 

quality standard that ISO certified firms were quality firms (Patterson, 1995; Curkovic 

and Handfield, 1996; Joubert, 1998). Furdiennore, it was assumed that quality resuhs in 

greater financial performance and that this greater financial performance franslates into 

competitive advantage (Joubert, 1998; Beattie and Sohal, 1999). However, it is possible 

that one or more of these assumptions are inconect. Perhaps ISO 9000 certification 

doesn't mean tiiat a fum is a quality frnn, or perhaps quality doesn't lead to greater 

financial performance, or perhaps neitiier ISO 9000 certification nor quality franslates 

into competitive advantage. 

Companies may seek ISO 9000 certification for reasons other than increasing 

quality or financial perfonnance. For instance, firais may become ISO 9000 certified 
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because of aspirations for intemational sales, competitive pressures, or because of major 

customer requirements. 

Further Research Opportunities 

ISO 9000 certification has been and continues to be a very popular undertaking 

for many firms. Howe\er, tiiis study suggests that ISO 9000 certification leads to worse 

financial performance for tiie firm. Therefore, there is a need for additional research in 

this area to help explain why companies attempt ISO 9000 certification. 

As discussed above, there are two broad reasons that the results ofthe present 

study did not support the hypotheses. These reasons relate to either inconect hypotheses 

or to problems with the sample, data, and methodology. Therefore, fiiture research in this 

area needs to consider these possibilities. 

From the exploratory analyses that were run after the main test ofthe hypotheses, 

there were a couple of interesting results that may point the direction for fiiture research. 

First, the first hypothesis was supported when only the largest half of the sample was 

used. Second, the first hypothesis was supported when a modified version of ROA was 

used as the dependent variable. Therefore, a possible avenue of future research in this 

area would involve using only tiie larger observations and a modified version of ROA as 

the dependent variable. 

There are many other possible adjushnents that can be made to the sample, data, 

and metiiodology for fiiture studies. For instance, industries other than the Elecfronics 

industry could be sttidied. Other measures of financial perfonnance other than income 
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based measures such as stock price, market value, or Tobin's Q could be used as the 

dependent variable. There could be additional exploration of die time frame around ISO 

9000 certification and the effects of Uiat certification. For instance, perhaps it takes two 

years for tiie effects of ISO 9000 certification to be feU. Additional consideration could 

be given to the amount of an organization that is certified. Since ISO certification is only 

for a single location (plant, factory, or other facility), perhaps there should be an attempt 

to identify firms that ha\ e the majority of their operations certified to the ISO standards. 

Companies may seek ISO 9000 certification for reasons other than just quality 

issues and the expected financial benefits that come from quality. Therefore, additional 

research that investigates other possible explanations for companies' certification efforts 

is needed. For instance, companies may seek ISO certification because of intemational 

(especially European) sales. Major customer requirements are another possible reason 

tiiat companies seek ISO 9000 certification. Therefore, research that focuses on tiiese 

(and other) possible drivers of ISO 9000 certification is need. 
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Source 

Model 

Error 

Corrected 

Variable 

Intercept 

ISOyes 

PPEISOno 

PPEISOyes 

AGEISOno 

AGEISOyes 

INVISOno 

INVISOyes 

CUBASETISOno 

CURASETISOyes 

RandOISOno 

RandOISOyes 

Total 

Analysis of Variannp 

DF 

11 

1362 

1373 

Root MSE 

Dependent Mean 

Coeff Var 

DF 

F 

Paraneter 

Estimate 

0.15423 

0.12100 

0.06643 

0.08074 

-0.09898 

-0.23401 

-0.20760 

-0.39253 

0.10073 

0.15750 

0.02442 

-0.35789 

Sum of 

Sauares 

3.94536 

12.97061 

16.91596 

0.09759 

0.14161 

68.91486 

Mean 

0.35867 

0.00952 

R-Square 

Adj R-Sq 

'arameter Estimates 

Standard 

Error 

0.01851 

0.03174 

0.02156 

0.02279 

0.02443 

0.03295 

0.04103 

0.07120 

0.01621 

0.02066 

0.06942 

0.08927 

t Value 

8.33 

3.81 

3.08 

3.54 

-4.05 

-7.10 

-5.06 

-5.51 

6.21 

7.62 

0.35 

-4.01 

F Value 

37.66 

0.2332 

0.2270 

Pr > Itl 

<.0001 

0.0001 

0.0021 

0.0004 

<.0001 

<.0001 

<.0001 

<.0001 

<.0001 

<.0001 

0.7250 

<.0001 

Pr > F 

<.0001 

Variance 

Inflation 

0 
34.76278 

1.93238 

2.42312 

6.02513 

9.79607 

2.62414 

5.16255 

2.92990 

4.17676 

2.17754 

3.25054 

Table 7.3. Test for Equality ofthe Parameter Estimates for PPEISONO and 
PPEISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Largest Half of the Observations are used. 

Source 

Nuaerator 

Denoninator 

DF 

1 

1362 

Mean 

Square 

0.00198 

0.00952 

F Value 

0.21 

Pr > F 

0.6483 
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Table 7.4. Test for Equality ofthe Parameter Estimates for AGEISONO and 
AGEISOYES, Perfomied in the SAS Regression Procedure Using a Test 
Statement. Only die Largest Half of the Observations are used. 

Source 

Nunerator 
Denoninator 

OF 

1 
1362 

Mean 
Square 

0.10323 
0.00952 

F Value 

10.84 

Pr > F 

0.0010 

Table 7.5, Test for Equality of die Parameter Estimates for INVISONO and 
INVISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Largest Half of the Observations are used. 

Source 

Numerator 
Denominator 

DF 

1 
1362 

Mean 
Square 

0.04823 
0.00952 

F Value 

5.06 

Pr > F 

0.0246 

Table 7.6. Test for Equality ofthe Parameter Estimates for CURASETISONO and 
CURASETISOYES, Performed in tiie SAS Regression Procedure Using a 
Test Statement. Only the Largest Half of the Observations are used. 

Source 

Numerator 
Denoainator 

DF 

1 
1362 

Mean 
Square 

0.04452 
0.00952 

F value 

4.67 

Pr > F 

0.0308 
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Table 7.7. Test for Equality of tiie Parameter Estimates for R&DISONO and 
R&DISOYES, Performed in die SAS Regression Procedure Using a Test 
Statement. Only die Largest Half of the Observations are used. 

Source DF 
Mean 
Square F Value Pr > F 

Numerator 
Denoninator 

1 
1362 

0.10884 
0.00952 

11.43 0.0007 

Table 7.8. The Output from Regression Model One When Only the Smallest Half of the 
Observations are Used. 

Source 

Model 

Error 

Corrected 

Variable 

Intercept 

ISOyes 

PPEISOno 

PPEISOyes 

AGEISOno 

AGEISOyes 

INVISOno 

INVISOyes 

CURASETISOno 

CURASETISOyes 

RandDISOno 

RandDISOyes 

Total 

Root 

Analysis of Variance 

DF 

11 
1362 

1373 

MSE 
Dependent Mean 

Coeff 

DF 

var 

Sum of 

Squares 

505.08292 

251.73637 

756.81928 

0.42992 

-0.16274 

-264.17222 

Mean 

Square 

45.91663 

0.18483 

R-Square 

Adj R-Sq 

Parameter Estimates 

Parameter 

Estimate 

0.37608 

0.01638 

-0.41444 

-0.41399 

-0.17462 

-0.04957 

-0.39154 

-0.68122 

-0.16360 

0.07134 

-1.07232 

-1,55414 

Standard 

Error 

0.04328 

0.17427 

0.03686 

0.19910 

0.06677 

0.21908 

0.05140 

0.30476 

0.01540 

0.11979 

0.03240 

0.22617 

t Value 

8.69 

0.09 

-11.24 

-2.08 

-2.62 

-0.23 

-7.62 

-2.24 

-10.62 

0.60 

-33.10 

-6.87 

F Value 

248.43 

0.6674 

0.6647 

Pr > |t| 

<.0001 

0.9251 
<.0001 

0.0378 

0.0090 

0.8210 

<.0001 

0.0256 

<.0001 

0.5516 

<.0001 

<.0001 

Pr > F 

<.0001 

Variance 

Inflation 

0 

20.13444 
1.42914 

2.33483 

2.03700 

10.93127 

1.20579 

4.09455 

1.22052 

3.41336 

1.28908 

1.82324 
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Table 7.9. Test for Equality of tiie Parameter Estimates for PPEISONO and 
PPEISOYES. Perforaied in the SAS Regression Procedure Using a Test 
Statemem. Only tiie Smallest Half of the Observations are used. 

Source 

Numerator 
Denominator 

DF 
Mean 
Square F Value Pr > F 

1 9.030878E-7 
1362 0.18483 

0.00 0.9982 

Table 7.10. Test for Equality of tiie Parameter Estimates for AGEISONO and 
AGEISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Smallest Half of the Observations are used. 

Source 

Numerator 

Denominator 

DF 

1 

1362 

Mean 

Square 

0.05510 

0.18483 

F Value 

0.30 

Pr > F 

0.5852 

Table 7.11. Test for Equality of the Parameter Estunates for fNTVISONO and 
INVISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Smallest Half of the Observations are used. 

Source DF 

Numerator 
Denominator 

1 
1362 

Mean 
Square F Value Pr > F 

0.16238 
0.18483 

0.88 0.3488 
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Table 7.12. Test for Equality of tiie Parameter Estimates for CURASETISONO and 
CURASETISOYES, Performed in the SAS Regression Procedure Using a 
Test Statement. Only die Smallest Half of tiie Observations are used. 

Source 

Numerator 

Denominator 

DF 

1 

1362 

Mean 

Square 

0.69943 

0.18483 

F Value 

3.78 

Pr > F 

0.0519 

Table 7.13. Test for Equality of the Parameter Estimates for R&DISONO and 
R&DISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Smallest Half of the Observations are used. 

Source 

Numerator 

Denominator 

DF 

1 

1362 

Mean 

Square 

0.82194 

0.18483 

F Value 

4.45 

Pr > F 

0.0351 
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Table 7.14. The O^tpm fi-om Regression Model One When Only the Observations from 
1998 are Used. 

Source 

Model 

Error 
Corrected 

Variable 

Intercept 

ISOyes 

PPEISOno 

PPEISOyes 

AGEISOno 

AGEISOyes 

INVISOno 

INVISOyes 

CURASETISOno 

CURASETISOyes 

RandDISOno 

RandDISOyes 

Total 

Root 

Analysis of Variance 

DF 

11 

409 
420 

MSE 
Dependent Mean 

Coeff 

DF 

Var 

P 

Parameter 

Estimate 

0.52506 

-0.14678 

-0.23198 

-0.13074 

-0.32120 

-0.24994 

-0.68017 

-0.59633 

0.00511 

0.27626 

-2.10797 

-1.67002 

Sum of 

Sauares 

62.03904 

46.24379 

108.28283 

0.33625 

-0.04459 

-754.17210 

Square 

5.63991 

0.11307 

R-Square 

Adj R-Sq 

arameter Estimates 

Standard 

Error 

0.08534 

0.15330 

0.10457 

0.11542 

0.12711 

0.17465 

0.12902 

0.27776 

0.03305 

0.08801 

0.12223 

0.31741 

t Value 

6.15 

-0.96 

-2.22 

-1.13 

-2.53 

-1.43 

-5.27 

-2.15 

0.15 

3.14 

-17.25 

-5.26 

F Value 

49.88 

0.5729 

0.5614 

Pr > Itl 

•̂ .0001 

0.3389 

0.0271 

0.2580 

0.0119 

0.1532 

<.0001 

0.0324 

0.8772 

0.0018 

<.0001 

<.0001 

Pr > F 

<.0001 

Variance 

Inflation 

0 
21.38546 

1.72594 

2.06207 

5.47136 

8.30840 

1.61813 

2.90291 

1.67457 

2.52436 

1.64915 

1.96916 

Table 7.15. Test for Equality of the Parameter Estimates for PPEISONO and 
PPEISOYES, Performed in the SAS Regression Procedure Usmg a Test 
Statement. Only the Observations from 1998 are Used. 

Source 

Numerator 

Denoainator 

DF 

1 

409 

Mean 

Square 

0.04777 

0.11307 

F Value 

0.42 

Pr > F 

0.5161 
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Table 7.16. Test for Equality of die Parameter Estimates for AGEISONO and 
AGEISOYES, Perforaied in die SAS Regression Procedure Using a Test 
Statement. Only die Observations from 1998 are Used. 

Source 

Numerator 

Denominator 

DF 

1 

409 

Mean 

Square 

0.01231 

0.11307 

F Value 

0.11 

Pr > F 

0.7416 

Table 7.17. Test for Equality of the Parameter Estimates for INVISONO and 
INVISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. Only the Observations from 1998 are Used. 

Source 

Numerator 

Denominator 

DF 

1 

409 

Mean 

Square 

0.00847 

0.11307 

F Value 

0.07 

Pr > F 

0.7844 

Table 7.18. Test for Equality of the Parameter Estimates for CURASETISONO and 
CURASETISOYES, Perfonned in the SAS Regression Procedure Using a 
Test Statement. Only the Observations torn 1998 are Used. 

Source DF 

Numerator 

Denominator 

1 

409 

Mean 

Square F Value Pr > F 

0.94063 

0.11307 

8.32 0.0041 
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Table 7.19. Test for Equality of die Parameter Estimates for R&DISONO and 
R&DISOYES, Performed in die SAS Regression Procedure Using a Test 
Statement. Only the Observations fix)m 1998 are Used. 

Mean 
Source DF Square F Value Pr > F 

Nuaerator 1 0.18746 1.66 0.1986 
Denoainator 409 0.11307 
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Table 7.20. The Output firom Regression Model One When die SAS PROC MDCED 
Procedure is used with ARl. 

Effect 

Intercept 

ISOyes 

PPEISOno 

PPEISOyes 

AGEISOno 

AiKISOyes 

INVISOno 

Res 

Covariance i 

Gov Parra 

AR(1) 

Residual 

Fit 

Parameter Estimates 

Subject 

NAME 

: Statistics 

Log Likelihood 

Estimate 

0.6108 

0.1170 

Akaike's Information Criterion 

Schwarz's Bayesian Criterion 

-2 

INVISOyes 

CURASETISOno 

CURASETISOyes 

RandOISOno 

RandDISOyes 

Res Log Likelihood 

Null Model Likelihood 

DF Chi 

1 

Solution 

Estiaate 

0.5677 

-0.1291 

-0.5530 

-0.1684 

-0.3576 

-0.1971 

-0.5380 

-0.7130 

-0.1276 

0.04231 

-1.0610 

-1.4610 

-Square 

824.90 

Ratio 

Pr > ( 

<, 

for Fixed Effects 

Standard 

Error 

0.03354 

0.08003 

0.03001 

0.08823 

0.05459 

0.1085 

0.04160 

0.1568 

0.01186 

0.05164 

0.02517 

0.1783 

DF 

454 
2282 

2282 

2282 

2282 

2282 

2282 

2282 

2282 

2282 

2282 

2282 

-438.4 

-440.4 

-444.5 

876.8 

Test 

;hiSq 

,0001 

t Value 

16.93 

-1.61 

-18.43 

-1.91 

-6.55 

-1.82 

-12.93 

-4.55 

-10.76 

0.82 

-42.15 

-8.19 

Pr > Itl 

<.0001 

0.1068 

<.0001 

0.0565 

<.0001 

0.0695 

<.0001 

<.0001 

<.0001 

0.4127 

<.0001 

<.0001 
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Table 7.21. The Output from Regression Model One When PERF is defined as a 
Modified \'ersion of ROA (Income before Depreciation divided by Total 
Assets). 

Source 

Model 

E r r o r 
Cor rec ted T o t a l 

Root 

Ana lys i s of Variance 

DF 

11 
2736 
2747 

MSE 
Dependent Mean 
Coeff 

V a r i a b l e DF 

I n t e r c e p t 1 
ISOyes 1 
PPEISOno 1 
PPEISOyes 1 
AGEISOno 1 
AGEISOyes 1 
INVISOno 1 
IWVlSOyes 1 
CURASETISOno 1 
CURASETISOyes 1 
RandDISOno 1 
RandOISOyes 1 

Table 7.22. Test for E 

Var 

Sum of 
Squares 

64.86428 
223.57862 
288.44289 

0.28586 
0.04947 

577.87329 

Mean 
Square 

5.89675 
0.08172 

R-Square 
Adj 

Parameter Est imates 

Parameter 
Est imate 

0.17458 
0.21569 
0.01010 

-0.04025 
-0.12951 
-0.19999 
-0.14822 
-0.54530 
-0.00388 
0.06183 

-0.44211 
-0.88672 

standard 
Er ror 

0.02281 
0.06137 
0.02267 
0.05877 
0.03663 
0.07824 
0.03228 
0.13150 
0.00985 
0.04375 
0.02110 
0.12576 

t 

R-Sq 

Value 

7.65 
3.51 
0.45 

-0.68 
-3.54 
-2 .56 
-4.59 
-4.15 
-0 .39 
1 .41 

-20.95 
-7.05 

F Value 

72.16 

0.2249 
0.2218 

Pr > I t ! 

<.0001 
0.0004 
0.6558 
0.4935 
0.0004 
0.0106 
<.0001 
<.0001 
0.6935 
0.1577 
<.0001 
<.0001 

Pr 

<. 

> F 

0001 

Variance 
I n f l a t i o n 

:quality of die Parameter Estimates for PPEISONO and 

0 
23.58618 
1.48401 
2.54062 
3.44341 

10.53142 
1.37922 
3.99311 
1.32250 
3.43028 
1.30531 
2.06742 

PPEISOYES, Performed in die SAS Regression Procedure Using a Test 
Statement. PERF is defined as a Modified Version of ROA (Income before 
Depreciation divided by Total Assets). 

Source 

Numerator 
Denominator 

DF 

1 
2736 

Mean 
Square 

0.05222 
0.08172 

F Value 

0.64 

Pr > F 

0.4241 
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Table 7.2; Test for Equality ofthe Parameter Estimates for AGEISONO and 
AGEISOYES, Perfomied in die SAS Regression Procedure Using a Test 
Statement. PERF is defined as a Modified Version of ROA (Income before 
Depreciation di\ ided by Total Assets). 

Source 

Numerator 

Denominator 

DF 

1 

2736 

Mean 

Square 

0.05439 

0.08172 

F Value 

0.67 

Pr > F 

0.4147 

Table 7.24 Test for Equality ofthe Parameter Estimates for INVISONO and 
INVISOYES, Performed in the SAS Regression Procedure Using a Test 
Statement. PERF is defined as a Modified Version of ROA (Income before 
Depreciation divided by Total Assets). 

Source 

Numerator 

Denominator 

DF 

1 

2736 

Mean 

Square 

0.70278 

0.08172 

F Value 

8.60 

Pr > F 

0.0034 

Table 7.25. Test for Equality ofthe Parameter Estimates for CURASETISONO and 
CURASETISOYES, Perfonned in the SAS Regression Procedure Using a 
Test Statement. PERF is defined as a Modified Version of ROA (Income 
before Depreciation divided by Total Assets). 

Source 

Nuaerator 

Denoainator 

DF 

1 

2736 

Mean 

Square 

0.17542 

0.08172 

F Value 

2.15 

Pr > F 

0.1430 
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Table 7.26. Test for Equality of die Parameter Estimates for R&DISONO and 
R&DISOYES, Perforaied in die SAS Regression Procedure Using a Test 
Statement. PERF is defmed as a Modified Version of ROA (Income before 
Depreciation divided by Total Assets). 

Source 

Numerator 
Denominator 

DF 

1 
2736 

Mean 
Square 

0.99348 
0.08172 

F Value 

12.16 

Pr > F 

0.0005 

130 



REFERENCES 

Ahire. S. L., D. Y. Golhar, and M. A. Waller. (1996) Development and Validation of 
TQM hnplementation Constiaicts. Decision Sciences, 21(1): 23-56. 

Albright, T. L.. and H. P. Rotii. (1992) The Measurement of Quahty Costs: An 
Altemative Paradigm. Accounting Horizons, 6(2): 15-28. 

Aly. I. M.. editor. (1995) Readings in Management Accounting: New Rules for New 
Games in Manufacturing and Service Organizations. Dubuque, lA: 
Kendall Hunt Publishing. 

Anderson, E. W., C. Foraell, and D. R. Lehmann. (1994) Customer Satisfaction, Market 
Share, and Profitability: Findings From Sweden. Journal of Marketing, 5S: 53-
66. 

Anderson, S. W. and K. Sedatole. (1998) Designing Quality into Products: The Use of 
Accounting Data in New Product Development. Accounting Horizons, 12(3): 
213-233. 

Anderson, S. W., J. D. Daly, and M. F. Johnson. (1999) Why Firais Seek ISO 9000 
Certification: Regulatory Compliance or Competitive Advantage? Production 
and Operations Management, 8(1): 28-43. 

Asokan, M. V. and C. S. Pillai. (1998) Quality Cost Evaluation in a Spinning Mill. Total 
Quality Management, 9(8): 723-730. 

Atidnson, H., J. Hamburg, and C. Ittner. (1994) Linking Quality to Profits: Quality-
Based Cost Management. Milwaukee, Wisconsin: ASQC Quality Press and 
Monvale, NJ: histimte of Management Accountants. 

Atidnson, Jr., J. H., G. Hohner, B. Mundt, R. B. Troxel, and W. Winchel. (1991) Current 
Trends in Cost of Quality: Linking the Cost of Quality and Continuous 
Improvement. Montvale, NJ: histihite of Management Accountants. 

Beattie, K. R. and A. S. Sohal. (1999) hnplementmg ISO 9000: A Stiidy of Its Benefits 
Among Australian Organizations. Total Quality Management, \0(\): 95-106. 

Benson, P. G., J. V. Saraph, and R. G. Schroeder. (1991) The Effects of Organizational 
Context on Quahty Management: An Empirical hivestigation. Management 
Science, ^1 (9): 1107-1124. 

131 



Bhat, y.N. (1998) Accounting and Capital Budgeting for Quality, in Handbook of Total 
Quality Mcmagcmcnt. Edited by Christian N. Madu. Dordrecht, The 
Netiierlands: Kluwer Academic Publishers. 

Black, S. A. and L. J. Porter. (1996) Identification ofthe Critical Factors of TQM. 
Decision Sciences, 27( 1): 1-21. 

Bowbrick, P. (1992) The Economics of Quality. Grades and Brands. New York: 
Routledge. 

Burgstahler, D. C , and I. D. Dichev. (1997) Eamings, Adaptation and Equity Value. 
The Accounting Review, 72(2): 187-215. 

Burrill. C. W., and J. LedoUer. (1999) Achieving Quality Through Continual 
Improvement. New York: John Wiley and Sons. 

Business \ \ e eks ( 1994) TTje^a/jYy/w/jera/ive. New York: McGraw-Hill. 

Cable R. J. and P. Healy. (1996) In pursuit of Quality: Perceptions from Corporate 
Confrollers. Mid-Atlantic Journal of Business, 32(2): 135-144. 

Capon, N., J. U. Farley, and S. Hoenig. (1990) Determinants of Financial Performance: 
A Meta-Analysis. Management Science, 36: 1143-1159. 

Chittenden, F., P. Poutziouris, and S. M. Mukhtar. (1998) Small Finns and the ISO 9000 
Apjproach to Quality Management. Intemational Small Business Journal, 17(1): 
73-88. 

Clancy, D. K., and D. W. Johnson. (1999) Stockholder Value, Adaptation and Asset 
Management: A Study ofthe U.S. Electronics Industiy. Advances in 
Management A ccounting, 1: 203-216. 

Cole, R. E. (1998) Learning from tiie Quality Movement: What Did and Didn't Happen 
and Why? California Management Review, A\(\): 43-73. 

Curkovic, S. and R. Handfield. (1996) Use of ISO 9000 and Baldrige Award Criteria in 
Suppher Quality Evaluation. Intemational Journal of Purchasing and Materials 
Management, 32(2): 2-11. 

Czyzewski, A. B., and D. W. Hicks. (1992) Hold Onto Your Cash. Management 
Accounting, 79(9): 27-30. 

Dahlgaard, J. J., K. Kristensen, G. K. Kanji. (1992) Quality Costs and Total Quality 
Management. Total Quality Management, 3: 211-221. 

132 



Davin, A. M. and A. S. McCampbell. (1996) Foxboro's ISO 9000 Experience. 
Production and Inventory Management Journal 3 7(3): 1 -4. 

Dean, J. W.. Jr. and S. A. Snell. (1996) The Sfrategic Use of Integrated Manufacturing: 
An Empirical Examination. Strategic Management Journal, 17(6): 459-480. 

Deming, W E. (1982) Quality. Productivit}, and Competitive Position. Cambridge, 
MA: MIT Center for Advanced Engineering Study. 

Dow. D., D. Samson, and S. Ford. (1999) Exploding the Mytii: Do All Quality 
Management Practices Contribute to Superior Quality Performance? Production 
and Operations Management, 8(1): 1-27. 

Drickhamer, D. (2001) Standards Shake-up. Industry Week, 250(3): 37-40. 

Easton, G. S. and S. L. Jarrell. (1998) The Effects of Total Quality Management on 
Corporate Performance: An Empirical Investigation. Journal of Business, 71(2): 
253-307. 

Easton, G. S. and S. L. Jarrell. (1999) The Emerging Academic Research on the Link 
BetA\'een Total Quality Management and Corporate Financial Performance: A 
Critical Review, in Perspectives in Total Quality, edited by M. J. Stahl. Maiden, 
. \1. \ : Blackwell Publishers. 

Edmonds, T. P., B. Tsay, and W. Lin. (1989) Analyzing Quality Costs. Management 
Accounting, November: 25-29. 

Feigenbaum, A. V. (1956) Total Quality Control. Harvard Business Review, November-
December: 94-98. 

Feigenbaum, A. V.( 1961) Total Quality Control. New York: McGraw Hill. 

Feigenbaum, A. V. (1986) Total Quality Control (3rd ed.). New York: McGraw Hill. 

Fine, C. H. (1986) Quality Improvements and Learmng m Productive Systems. 
Management Science, 32: 1301-1315. 

Froman, B. Translated by Tony Pierce. (1997) Guide to Preparing the Corporate Quality 
Manual. New York: Marcel Dekker, hic. 

Flynn, B. B., R. G. Schroeder, and S. Sakakibara. (1994) A Framework for Quality 
Management Research and an Associated Measurement histrument. Journal of 
Operations Management, 11: 339-366. 

133 



Flymi, B. B S^akakibara, and R. G. Schroeder. (1995) Relationship Between JIT and 
, H . ITJ'^^^^^ ^ d Perfomiance. Academy of Management Journal, 38(5): 

FK-nn. B. B.. R. G. Schroeder, and S. Sakakibara. (1995) The Impact of Quality 
Management Practices on Perfonnance and Competitive Advantage. Decision 
Sciences, 2b(5): 659-691. 

Garvin, D. A. (1987) CompetingondieEight Dimensions of Quality. Harvard 
Business Review, November-December: 101-109. 

Garvm. D. A. (1988) Managing Quality: The Strategic and Competitive Edge. New 
York: The Free Press. 

Gihnore, H. L. (1990) Continuous hicremental Improvement: An Operations Sfrategy 
for Higher Quality, Lower Costs, and Global Competitiveness. Advanced 
Management Journal, 55(1): 21-25. 

Gitlow, H., A. Oppenheim, and R. Oppenheim. (1995) Quality Management: Tools and 
Methods for Improvement, 2nd ed.. Burr Ridge, IL: Irwin. 

Godfrey, J. T. and W. R. Pasewark. (1988) Confrolling Quality Costs. Management 
Accounting, March: 48-51. 

Goetsch, D. L. and S. B. Davis. (1998) Understanding and Implementing ISO 9000 and 
ISO Standards. Upper Saddle River, NJ: Prentice-Hall. 

Guihon, A., J. Martin, and M. Weill. (1998) Quality Approaches in Small or Medium-
Sized Enterprises: Methodology and Survey Results. Total Quality Management, 
9(8): 689-701. 

Helton, R.B. (1995) The Baldie Play. Quality Progress, 2S(2): 43-44. 

Hendricks, K. B. and V. R. Singhal. (1996) Quality Awards and the Market Value ofthe 
Firm: An Empirical Investigation. Management Science, A2(3): 415-436. 

Hendricks, K. B. and V. R. Smghal. (1997) Does hnplementing an Effective TQM 
Program Actually Improve Operating Performance? Empirical Evidence from 
Firms that have Won Quality Awards. Management Science, 43(9): 1258-1278. 

Hendricks, K. B. and V. R. Singhal. (1999) Don't Count TQM Out. Quality Progress, 
32(4): 35-42. 

134 



Hitt, NLA., B.W.Keats, and S.M.DeMarie. (1998) Navigating in the New 
Competitive Landscape: Building Sfrategic Flexibility and Competitive 
Advantage in tiie 2 r Century. Academy of Management Executive 12(4): 22-42. 

Hoyle.D. (1998) ISO 9000 Pocket Guide. Boston: Butterworth-Heinemami. 

Hoyle.D. (1998) ISO 9000 Quality Systems Handbook. 3rd ed. Boston: Butterworth-
Heinemann. 

Hunt, S. D. (1995) The Resource-Advantage Theory of Competition: Toward 
Explaining Productivity and Economic Growth. Joumal of Management Inquirv, 
4<Dec): 317-332. J s H y. 

Hunt, S. D. (1997a) Competing tiu-ough Relationships: Grounding Relationship 
Marketing in Resource Advantage Theory. Joumal of Marketing Management, 
13: 431-445. 

Hunt, S. D. (1997b) Evolutionary Economics, Endogenous Growth Models, and 
Resource-Advantage Theory. Eastern Economic Journal, 23(4): 425-439. 

Hunt, S. D. (1997c) Resource-Advantage Theory: An Evolutionary Theory of 
Competitive Firm Behavior? Joumal of Economic Issues, 3 \ (March): 59-77. 

Hunt, S. D. (1997d) Resource-Advantage Theory and the Wealth of Nations. Journal of 
Socio-Economics, 26(4): 335-357. 

Hunt, S. D. (1999) The Strategic Imperative and Sustainable Competitive Advantage: 
Public Policy and Resource Advantage Theory. Joumal of Academy of Marketing 
Science, 21 (2): 144-159. 

Hunt, S. D. (2000) A General Theory of Competition: Resources, Competencies, 
Productivity, Economic Growth. Thousand Oaks, CA: Sage Publications. 

Hunt, S. D., and R. M. Morgan. (1995) The Comparative Advantage Theory of 
Competition. Joumal of Marketing, 59(Apnl): 1-15. 

Hunt, S. D., and R. M. Morgan. (1996) The Resource-Advantage Theory of 
Competition: Dynamics, Path Dependencies, and Evolutionary Dimensions. 
Joumal of Marketing, 60(October): 107-114. 

Hunt, S. D., and R. M. Morgan. (1997) Resource-Advantage Theory: A Snake 
Swallowing Its Tail or a General Theory of Competition? Journal of Marketing, 
61 (October): 74-82. 

135 



Ir\vin Professional Publishing and Dun & Bradstreet hiforaiation Services. (1996) ISO 
9000 Survey: Comprehensive Data and Analysis of U.S Registered Companies, 
1996. Chicago: Irwin Professional Publishing. 

International Organization for Standardization. (1994) ISO 9000 Quality Management. 
5tii ed. Gene\ e. Switzerland: hitemational Organization for Standardization. 

hitemational Organization for Standardization. Web-Page. hmi://www.iso.chy (January 07, 
2000). 

ISO 9000 Registered Company Directory North America (2000), Volume 3, Number 3. 
New York: McGraw-Hill. 

Jacobs, F. A., C. K. Latham, and C. Lee. (1998) The Relationship of Customer 
Satisfaction to Strategic Decisions. Joumal of Managerial Issues, 10(2): 165-
182. 

Jacobson, R. and D. A. Aaker. (1987) The Strategic Role of Product Quality. Joumal of 
Marketing, 51: 31-44. 

Jarrell, S. L. and G. S. Easton. (1997) An Exploratory Empirical Investigation ofthe 
Effects of Total Quality Management on Corporate Performance, in The Practice 
of Quality Management; edited by Phillip J. Lederer and Uday S, Karmarkar. 
Boston: Kluwer Academic Pubhshers. 

Jensen. M. C , editor. (1998) Foundations of Organizational Strategy. Cambridge, MA: 
Harvard University Press. 

Johnson, P. L. (1998) ISO/QS-9000 Yearbook: 1998. New York: McGraw-Hill. 

Joubert, B. (1998) ISO 9000: hiteraational Quality Standards. Production and 
Inventory Management Joumal, 39(2): 60-65. 

Juran, J., editor. (1951) Quality Control Handbook. New York: McGraw-HiU. 

Juran, J. and F. Gryna, editors. (1988) Juran's Quality Control Handbook. 4th ed. New 
York: McGraw-Hill. 

Kun, M. W. and W. M. Liao. (1994) Estimating Hidden Quality Costs with Quahty 
Loss Functions. Accounting Horizons, S(\): 8-18. 

Lawler, E. E., S. A. Mohraian, and G. E. Ledford, Jr. (1992) Employee Involvement and 
Total Quality Management: Practices and Results in Fortune 1000 Companies. 
San Francisco: Jossey-Bass. 

136 

http://www.iso.chy


Lawler, E.E.. S. A. Mohraian, and G. E. Ledford, Jr. (1995) Creating High 
Performance Organizations: Practices and Results of Employee Involvement and 
Total Quality Management in Fortune 1000 Companies. San Francisco: Jossey-
Bass. ^ 

Lawler, E. E., S. A. Mohrman, and G. E. Ledford, Jr. (1998) Strategies for High 
Performance Organizations: Employee Involvement, TQM, and Reengineering 
Programs in Fortune WOO Corporations. San Francisco: Jossey-Bass. 

Lederer, P. J. and U. S. Karaiarkar, editor. (1997) The Practice of Quality of 
Management. Boston: Kluwer Academic Publishers. 

Littell, R.C., G.A. Milliken, W.W. Sfroup, and R.D. Wolfinger. (1996) SAS System for 
Mixed Models. Cary, NC: SAS Institute. 

Maani, K. E., M. S. Putteril, and D. G. Sluti. (1994) Empirical Analysis of Quality 
Improvement in Manufacturing. Asia Pacific Journal of Quality Management, 
3(1): 5-23. 

Madison, T. F., and D. K. Clancy. (2000) Downsizing and Performance: An Empirical 
Study ofthe Effects of Competition and Equity Market Pressure. Advances in 
Management Accounting. 9: 91-107. 

.Mann, R. and D. Kehoe. (1994) An Evaluation ofthe Effects of Quality Improvement 
Activities on Business Performance. Intemational Joumal of Quality and 
Reliability Management, 11(4): 29-44. 

Martin, R. (1997) Do We Practice Quality Principles in the Performance Measurement 
of Critical Success Factors? Total Quality Management, 8(6): 429-444. 

Matta, K., H. Chen, and J. Tama. (1998) The hifonnation Requirements of Total Quality 
Management. Total Quality Management, 9(6): 445-461. 

McGahan, A. M. (1999) Competition, Stiategy, and Business Performance. Califomia 
Management Review, 41(3): 74-101. 

Morse, W.J. (1983) Measuring Quality Costs. Cost and Management, My-Augixst: 
16-20. 

Morse, W. J., H. P. Roth, and K. M. Poston. (1987) Measuring Planning and 
Controlling Quality Costs. Montvale, NJ: National Association of Accountants. 

Morse, W.J. (1993) A Handle on Quality Costs. Cost and Management 61 (\): 21-24. 

137 



Nowak, A. (1997) Sfrategic Relationship between Quality Management and Product 
hmovation. Mid-.Atlantic Journal of Business, 33(2): 119-137. 

Papps, I. (1995) Evaluation ofPerfomiance, Monitoring Costs and Quality 
Management. Intemational Journal of Quality and Reliability Management, 
12(3): 49-56. J^ y y s , 

Paradis, G. W., F. Small. (\996) Demystifying ISO 9000. Reading MA: Addison-
Wesley Publishing. 

Patterson, J. G. (1995) ISO 9000 Worldwide Quality Standard Menlo Park, CA: Crisp 
Publications. 

Peach, R. W., editor. (1997) The ISO 9000 Handbook. Chicago: frwm Professional 
Publishing. 

Powell, T. C. (1995) Total Quality Management as Competitive Advantage: A Review 
and Empirical Study. Strategic Management Joumal, \6: 15-37. 

Rao, S. S.. T. S. Ragu-Nathan, and L. E. Solis. (1997) Does ISO 9000 Have an Effect on 
Quality Management Practices? An Intemational Empirical Study. Total Quality 
Management, 8(6): 335-346. 

Reed, R., D. J. Lemak, and J. C. Montgomery (1996) Beynod Process: TQM Content 
and Firm Performance. Academy of Management Review, 21(1): 173-202. 

Riahi-Belkaoui, A. (1993) Quality and Control: An Accounting Perspective. Westport, 
CT: Quorum Books. 

Reunann, C. W. and H. S. Hertz. (1996) The Baldrige Award and ISO 9000 Regisfration 
Compared. Joumal for Quality and Participation, 19( 1): 12-19. 

Rust, R. T., A. J. Zahorik, and T. L. Kehungham. (1994) Retum on Quality: Measuring 
the Financial Impact of Your Company's Quest of Quality. Chicago, IL: Probus 
Pubhshing Company. 

Saraph, J. V., P. G. Benson, and R. G. Schroeder. (1989) An histiiiment for Measuring 
the Critical Factors of Quality Management. Decision Sciences, 20(4): 810-829. 

Sayrs, L. W. (1989) Pooled Time Series Analysis. Sage University Series Paper on 
Quantitative Applications in the Social Sciences. 07-070. Newbury Park, CA: 
Sage Publications, Inc. 

138 



Schiht, K. W. (1994) The Case Agamst Quality. Business Horizons, November-
December: 27-34. 

Shah, K^K. R. and P. T. FitzRoy. (1998) A Review of Quality Cost Surveys. Total 
Quahty Management, 9(6): 479-486. 

Shank. J. K̂  and V. Govindarajan. (1994) Measuring die 'Cost of Quality:' A Strategic 
Lost Managemem Perspective. Journal of Cost Management, S^nng: 5-17. 

Shevlin T. (1991) The Valuation of R&D Firais with R&D Limited Partnerships. The 
AccountingRe\iew, 66( 1): 1-21. 

Sunmons, B. L. and M. A. White. (1999) The Relationship Between ISO 9000 and 
Busmess Perfonnance: Does Regisfration Really Matter? Joumal of Managerial 
Issues, \\(3): 330-343. 

Sjoblom, L. M. (1998) Financial hifonnation and Quality Management—Is There a 
Role for Accountants? Accounting Horizons, 12(4): 363-373. 

Sougiannis, T. (1994) The Accounting Based Valuation of Corporate R&D. The 
Accounting Review, 69( 1): 44-68. 

Stahl, .\ I. J , editor. (1999) Perspectives in Total Quality. Maiden, MA: Blackwell 
Publishers. 

Stamatis, D. H. (1995) Understanding ISO 9000 and Implementing the Basics to 
Quality. New York: Marcel Dekker. 

Stimson, W. A. (1998) Beyond ISO 9000: How to Sustain Quality in a Dynamic World. 
New York: American Management Association. 

Taormina, T. (1996) Virtual Leadership and the ISO 9000 Imperative. Upper Saddle 
River, NJ: Prentice Hall. 

Tatikonda, L. U. and R. J. Tatikonda. (1996) Measuring and Reporting the Cost of 
Quality. Production and Inventory Management Joumal, 31 (2): 1-7. 

Wmck, K. H. and M. C. Jensen. (1994) Science, Specific Knowledge, and Total Quality 
Management. Joumal of Accounting and Economics, \%: 247-287. 

Yoimg, S. M., editor. (1997) Readings in Management Accounting. 2nA ed. Upper 
Saddle River, NJ: Prentice-Hall. 

139 



Zhu, Z. and L. Scheuermann. (1999) AComparisonof Quality Programmes: Total 
Quality Mangement and ISO 9000. Total Quality Management, 10(2): 291-297. 

Zuckerman, A. (2001) ISO 9000: 2000 Now Official. World Trade, 14(4): 68-69. 

140 



APPENDIX A 

THE REGISTRATION PROCESS 

The follow is a list of tiie common events in die registration process as outlined 

by Stamatis (1995; p. 69-71): 

IS 1. hiitial contact from die organization to the regisfrar. General infonnation 
exchanged and appointtnents are set for die preassessment meeting. 

2. Preassessment visit. Here either a questionnaire is filled out or an actiial visit 
takes place to establish the amount of work needed. 

3. Quotation from tiie registrar. A foraial quote for the certification and surveillance 
ser\ ices is given to die organization. 

4. Acceptance of tiie quote. The organization signs the quote or a legal confract for 
die certification and surveillance as well as the price. The agreement is forged at 
this stage. 

5. Registrar asks for the quality system. The quality system-sometimes called 
documented system or desk audit-is requested for review. This review assesses 
the system ofthe company as compared witii the specific ISO standard that the 
company is seeking certification in. The purpose of this preaudit is to identify 
any omissions or ambiguities and/or any major nonconformities before the real 
compliance audit. 

6. When the quality system is accepted, a request for the compliance audit is made. 

7. The compliance audit is scheduled. It is generally undertaken with a team of 
auditors (assessors). The team is made up of one lead auditor and three to four 
auditors. The audit usually takes no more than 5 days. A typical audit has the 
following elements: opening meeting, audit, and closing meeting. 

8a. Certification is issued. If everything goes well and no nonconformities have been 
found, then certification is issued. The time for receipt ofthe actual certificate is 
4-8 weeks after the assessment. Although the actual certificate is not in the 
possession ofthe organization, nevertheless the organization is certified as ofthe 
end ofthe audit. 
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8b. Certification is denied. The denial may be in one of two fomis: (1) due to minor 
noncomphances or (2) due to major noncompliances. In either case the 
organization might be reassessed when the noncompliances are corrected. 
Any nonconformity found must be recorded and its effect assessed by the lead 
auditor. Some registi^ars have a guidance procedure to assist in the ultimate 
decision. 

A major noncompliance is the absence or the complete breakdown of a required 
element ofthe system. A required element is any of tiie subsections of section 4 
of tiie applicable standard. Sometimes, tiie term major is used interchangeably 
N\ ith serious noncompliance or hold points. 
A minor noncompliance is an isolated failure to comply with specified 
requirements. A single minor noncompliance would not normally be a cause to 
fail tiie registration. However, a series of related minor nonconformities, in the 
judgment ofthe lead auditor, will more often than not constitute a breakdown of a 
procedure and/or die system. At this point, all related minor nonconformities are 
classified as major. 

9. Surveillance. This is the ongoing program of making sure that the organization 
keeps up with the system. 

10. Appeals. If there is a conflict, the registrar usually has procedures that will define 
the appeals process. The process is generally as follows: 
If, during the audit, an auditor does not conduct himselfTherself in a professional 
manner or some other complaint is justified by the auditee, the auditee has the 
right of appeal to the regisfrar. The actual process will depend on the specific 
registrar. 
At that point, the registrar will investigate the complaint ALWAYS with a person 
independent ofthe complaint. If the registrar is unable to satisfy the customer, the 
auditee has the right to complain to the certification body. At this stage, the 
certification body may review the complaint by asking for additional information 
and/or may reissue an audit, hi any case, it has the uUimate decision. No more 
qjpeals are allowed after this. 
The registrars have the right to decertify an organization tiiat fails to maintain an 
adequate standard. 

142 



APPENDIX B 

PREPARING FOR CERTIFICATION 

According to Stamatis (1995), tiiere are eight steps to successfiil ISO 9000 

implementation. First, tiie company needs to decide tiie scope ofthe certification. This 

includes deteraiinmg what facilities, business units, and product lines will be covered and 

die appropriate standard. Second, tiie implementation team needs to be established. This 

involves selecting tiie team members and the leader ofthe team. Third, education and 

trainmg must take place. Both the implementation team and the other employees ofthe 

firm need to educated and tt-ained concerning the certification process. This involves 

orientation programs, ISO 9000 semmars, and metiiods of documentation. Fourth, the 

firm must make a decision concerning the use of a consultant. This step involves 

determining whether the use of a consultant will be appropriate and able to provide 

benefits in excess ofthe costs ofthe consultation. Then, if it is determined that the firm 

does wish to use the services of a consultant, cnteria need to be developed for selecting a 

consultant that will provide the types of benefits that the firm is looking for. Fifth, the 

firm must undertake the process of documentation. This involves using any special 

software and reporting formats and actually documenting the processes that are being 

performed. Sixth, the firm must operate the quality system. This is the point where the 

firm operates under the system tiiat tiiey have documented. Under tiiis step, the firm will 

perform intemal audits and management reviews to insure that the quality system is 

operating as documented. If not, this is the time for any conective actions. Seventh is 
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die selection of a regisfrar. The firm must select the extemal auditor who will perform 

die assessment of die quality system that will be used for the certification process. This 

step should include a matching of die sfrengths of tiie registrar with the needs ofthe firm. 

Eighth, the third party assessment takes place. This step involves the actual third party 

audit of the firm. Then, the regisfrar either awards the certification to the firm or the 

registrar details the nonconformancies and the firm takes step to conect them. Once the 

firm has become certified, there will be surveillance audits at regular intervals to insure 

that the firm is still conforming to the appropriate standard. 
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