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ABSTRACT  

Anecdotal evidence suggests that ISO 9000 certified firms can achieve economic benefits for em-
ployer (Diaye et al., 2008; Terlaak and King, 2006; Corbett et al., 2005) but is there a positive out-
come for employees in the form of wage? A cross sectional survey called the “Changement Or-
ganisationnel et Informatisation” (COI 1997) is used to collect the required information to answer 
this question. Furthermore we track time effect to develop analysis of the impact of the Early and 
New Adopters of ISO 9000 certification on employees’ wage. We employ propensity score esti-
mates and find evidence that ISO 9000 certification is positively associated with higher wages. 
Moreover, three years delay, gives no impact advantage to Early Adopters comparing to New 
Adopters. 
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1. Introduction 

Over the past couple of decades, there has been a wide array of changes in the way of doing business. 

In order to maintain competitive advantage among firms, quality has been identified as an important 

dimension of competition. In a competitive market place, quality improvement tools and practices can 

help align organization’s key business processes (such as delivery, productivity, responsiveness to 

customer needs, higher customer’s satisfaction, business competitiveness etc.). Moreover, it was ar-

gued that high performance workplace practices (as a quality management system) may make more 

efficient use of labor by drawning  on the ideas of a broader range of employees than more traditional 

forms of work oraganization. 

Most researchers work so far on the benefits of ISO 9000 where they showed that certified firms often 

claim to have obtained benefits from adopting ISO 9000 (Diaye et al., 2008; Terlaak and King, 2006; 

Corbett et al., 2005), though, there is no hard evidence to date on impact that employees experience 

from ISO implementation, especially the financial benefits that employees receive from this approach. 

Using frame of previous researches about impact of High Performance Work Practices (HPWP) on 

wage, we will try to develop analysis of ISO 9000 certification-wages relationship. 

Given the small number of studies on this subject, most with rather limited measures of HPWPs and 

somewhat contradictory results, there is a great need for further research with better data. This paper 

aims to extend this literature by focusing on specific work practice, more precisely on ISO 9000 certi-

fication by using data sources that contains information on firms and employees characteristics. Our 

research is twofold. We first discuss does ISO certification affect wages. Finally, we will investigate 

timing effect of ISO 9000 adoption decision to understand is there any impact differences of Early and 

New Adopters of ISO 9000 on wages. 

In this paper, we combine two sections (“labour force” and “employer force”) from French microeco-

nomic survey called the “Changement Organisationnel et Informatisation3” (COI 1997), and distin-

guish three types of firms. The first category of firms called Early Adopters presents companies that 

have been certified with ISO 9000 certification since 1994 (also in 1997). The second category named 

New Adopters present companies that have been ISO 9000 certified since 1997 (but not in 1994). The 

third category called Non Adopters includes companies that do not have ISO 9000 certification in 

either 1994 or 1997.  

Employing propensity score estimates we find evidence that ISO certification is positively associated 

with higher wages. Moreover, three years delay, gives no impact advantage to Early Adopters compar-

ing with New Adopters. 

                                                 
3The COI survey includes information about firms’ organizational change and computerization, www.enquetecoi.net. 
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The remainder of this article is organized as follows: The next section review relevant literature related 

to ISO 9000 certification and previous research on high performance work practices - wage relation-

ship. The third section summarizes the data used. The fourth section presents the empirical findings. 

The final section offers our conclusions. 

2. Related Literature 

2.1. ISO 9000 certification definition  

The ISO 9000 series is set of international management standards designed to govern quality assur-

ance and was developed in 1987. The aim of ISO is to promote the development of standardization 

and related activities in the world with a view to facilitating the international exchange of goods and 

services. It is argued that certification with the management standards represents an attempt to com-

municate across the desirable organizational attributes to parties that cannot observe them directly 

(Terlaak and King, 2006). 

The companies that possess a quality system are driven by external motives or internal drives. Empiri-

cal evidence indicates that many companies are driven by external motives such as customer pressure, 

development of a more adequate commercial offer for their customers' needs, which implies a marked 

increase in customer satisfaction and loyalty, increase company reliability, productivity and reputation. 

Greater opportunities appear in the access to new markets as a result of the improved firm quality im-

age and competitiveness in the market. The researchers argue ISO 9000 support foundation for Total 

Quality Management (TQM). 

The benefits of an internal nature emerge from the human resources environment. These benefits are 

manifested through an increase in internal efficiency, and an improvement in the work environment. 

Quality system improved employee quality of work life. Furthermore, positive views were associated 

with increased participation and involvement, personnel qualifications and multi-skillness better ac-

cess to tools, regular meetings and better knowledge and overview of the company and its situation, 

improved awareness of problems among employee, and a better team spirit and higher morale due to 

the employee taking part in developing the system. Further benefits are that a quality system based on 

standards can make it easier to introduce new employee and to create a common language that bridges 

over diversity in and between organisations. ISO 9000 certification is seen by some as permitting a 

greater degree of decentralisation. Many employees at all levels had belief that ISO 9000 certification 

had considerably increased the chances of keeping their jobs. From the technical point of view, a 

greater rationalisation of the processes is obtained. Thus, on analysing and documenting the firm's 

different procedures, any possible deficiencies may be detected and remedied. All of this produces 
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help firms to achieve cost reduction, improvement in productivity and efficiency, financial advantages. 

Still, we do not find any evidence concerning positive impact of ISO certification on wages. 

Despite these success stories, however, there are residual disadvantages of ISO 9000 certification. 

Some criticize the implementation of ISO 9000 as costly and time-consuming, which has also discour-

aged particularly small companies. Also, keeping documents up to date, more paperwork and addi-

tional costs are the other disadvantages of ISO 9000 certification.  

2.2. Impact on wages  

Researchers have developed numerous arguments that explain high performance work practices im-

pact on wages. One of the reasons that may associate HPWPs with higher wages is the fact that they 

could be associated with higher initial levels of employee human capital or with increased training. If 

HPWPs require more educated or trained workers, then one might expect a positive indirect effect on 

wages. Relating to our subject, training could explain positive effect inside ISO certified firms on 

wages, because one of the key elements in the ISO 9000 adoption is the clause on training (Clause 

4.18 of ISO 9001:1994 standard and 6.2.2 of ISO: 2000 standard). It requires that firm train new em-

ployees and all personnel whose work affect quality to enable them to handle changes on the global 

market. 

Further more, several explanations for a positive relationship between HPWPs and wages can be de-

rived from efficiency wage theories, according to which there exists a direct and increasing relation-

ship between the wage paid by firms and the level of labour productivity (Akerlof and Yellen, 1986). 

Many believe that HPWPs achieve productivity gains that may be shared with workers by effectively 

tapping into the large existing stock of knowledge that workers have accumulated through their ex-

perience over time and unleashing their creativity in solving problems (Zuboff 1988, Walton 1985). 

Elmuti and Kathawala’s (1997) study of two manufacturing plants in a large U.S. organization showed 

that the plant with ISO 9000 certification had better increased employee productivity. Among other 

benefits, McAdam and McKeowen (1999) reported that in Northern Ireland ISO 9000 resulted in-

crease of productivity for the small business. Consistent effects have been observed in, Norway (Sun, 

1999) and U.K. (Chittenden, Poutziouris and Muhktar, 1998). 

A third variant posits on sociological model. Firms may increase wage in order to maintain workers’ 

sentiment for each other and for the firm, and as consequence, they develop a commitment and loyalty 

to the firm’s aims, which motivates them to work hard (Akerlof, 1982, Bailey 1993). These considera-

tions also may lead the firm to provide higher pay to all workers, not just those who are directly af-

fected by a given practice. Improved commitment and communication have been a frequently cited 

benefit of ISO 9000 certification (Lee and Palmer 1999; Zuckerman and Hurwitz 1996).  
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There is strong empirical support concerning the positive relation between wage rates and firm size. 

Numbers of researchs have found that larger firms pay higher wages (Stigler, 1962; Masters, 1969; 

Rosen, 1970; Haworth and Reuther, 1978; Pugel, 1980; Mellow, 1982; and Garen, 1985). Economies 

of scale and ‘learning by doing’ may also give an advantage to larger firms to adopt ISO certification. 

In addition, larger firms are more visible and more subject to various pressures that may encourage 

them to adopt a formal ISO certification (Grolleau et al., 2007). Further more, the higher monitoring 

cost incurred by a larger firms induce them to choose a method of production that economizes on 

monitoring. The higher search and training provided by larger firms make it more costly to replace 

workers who quit. Thus larger firms pay higher wages to reduce employees’ turnover.  

2.3. Previous findings 

The results from the work that has been done on the wage payoffs to HPWPs have been mixed and 

contradiction. One of the reasons could be the way as the HPWPs are defined. To avoid this problem 

we will use only ISO 9000 certification as reference for HPWP.  

We will start with some evidence that support a positive impact of new work practices on wage levels. 

Hunter and Lafkas (1998) used micro- level data on of US bank branches and found that work prac-

tices enhancing individual discretionary effort are associated with significantly higher earnings. Study 

by Cappelli and Neumark (1999) found some evidence that management practices as benchmarking 

and TQM was associated with raise of labour costs per employees, suggesting that these management 

practices increase employee compensation. Research of Freeman and Kleiner (2000) indicate that over 

a third participant in employee involvement programs reported receiving net benefit as a consequence 

of their participation. In a multisector study of participative work systems in steel, apparel, and medi-

cal electronics, Appelbaum et al. (2000) found that self-directed teams were associated with a 10 per-

cent wage premium in apparel, and a standard deviation increase in their index of participation was 

associated with about a 2.75 percent wage premium in steel and apparel. Using matched employer-

employee data set in British private sector Forth and Millward (2004) that employees in high-

involvement management workplace were paid an average premium of around 8 percent over other-

wise comparable employees in workplaces adopting a more traditional approach. Black et al. (2004) 

found that nonproduction workers working in HPWP environments appear to be paid a wage pre-

mium, whereas production workers’ pay seems unaffected.  

However, other surveys found negative effect on wage. Arthur (1992) found that factory using HPWPs 

did not pay above-average wages to production workers, whereas unionized factory paid above-

average wages, and those which strongly constrained workers’ rights or participation paid below-

average wages. Kelley’s (1996) research found that an index of participative work organization was 

uncorrelated with the average wages of machining workers, whereas indices for traditional industrial-
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type internal labour market and craft organization were positively related to wages. In panel analysis 

Osterman (1994, 2000) did not find that “high-performance work organizations” paid efficiency 

wages, defined as wages greater than those found in other establishments for comparable workers in 

the same industry and geographic area. A qualitative study of six retail firms found that positive ef-

fects on wages, promotion chances, and skill acquisition were largely absent after introducing innova-

tive practices in this generally low-wage industry (Bailey and Bernhardt 1997). Batt (2001) found that 

two HPWPs (quality circles and teams) were not associated with higher wages among service and 

sales workers in telecommunications. Handal and Gittleman (2004) found that HPWP do not have 

detectable effects on the wages of employees, whether they looked at all occupations or restrict atten-

tion to those trough most affected by practices. Moreover, they found some positive results but they 

considered that there is doubt that results are robust. 

2.4. Time effect 

 

Are there benefits from implementing the ISO certification early or is it better to wait? What differ-

ence does it make if an organization is an early or new adopter? Does timing matter? In technology 

markets characterized by rapid evolution in both market and technology, timing seems to be an im-

portant consideration in adoption process. This research will investigate the impact of timing of the 

ISO adoption on wages. 

 

Timing is defined as temporal distance between actual or forecast decision date and temporal reference 

point (TRP). 

 

With respect to implementing a management practice, institutional theory suggests that the advantage 

is likely to go to the early adopters (first movers). In a classic article, DiMaggio and Powell (1983) 

argued that first movers are driven by a desire to improve performance, while second movers are 

mainly interested in enhancing their image. The literature’s findings with regard to many manage-

ment practices, suggest that that early adopters customize with management practices for efficiency 

gains, while new adopters gain legitimacy from adopting the normative form of management prac-

tices (Tolbert and Zucker 1996; Fligstein, 1985; Westphal, et al., 1997; Zbaracki 1998; Naveh et al., 

2004). 

 

Naveh et al. (2004) find no difference between Early and New Adopters, moreover the advantage of 

adoption did not belong to the Early or New adopters but to organizations that learn. Two mecha-

nisms of learning were identified, learning from experience and social learning. Early Adopters 

learned more from their own experience, while New Adopters learned more from the experience of 

others. They argue that there are no guarantees that the advantage belongs to either group. Each in-
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stance of implementation is likely to be somewhat different and require separate analysis. Early 

Adopters have to be watchful, lest the New Adopters overtake them. New Adopters have to be open 

to the challenges and opportunities of overcoming the potential lead the Early Adopters gain. Finally, 

authors conclude that the ability to hold on to competitive advantage comes from learning, seeking to 

address real problems, and adapting to external pressure.   

 

3. Data and methods 

The research presented here is based on matched employer/employee survey from the French National 

Institute of Statistics (INSEE), the “Changement Organisationnel et Informatisation” (the Organiza-

tional Changes and Computerisation COI 1997). The COI survey was created by researchers and stat-

isticians within the economic administration. This collaboration gathered a great deal of knowledge, 

which made it possible to put together the surveys of different companies and the surveys concerning 

employees section (“labour force”). The “labour force” section is based on the characteristics of work 

of employees, for example the elements that influence their pay, the rhythm of work, the evaluation of 

work and the utilisation of the technology).The section “employer force” differs depending on the 

sector of activity, but our research is based on questions to the agro-food and manufacturing indus-

tries. We worked with sample of 3933 observations more than 20 employees. 

 

3.1 Econometric model and hypotheses 

The first objective in this paper is to analyse the hypothesis: 

 

 H1: ISO certified firm has positive impact on employees’ wage. 

 

The model used here is: 

 

lnWi = Xiα+ βiISOi+ ε1i 

where,  Wi is employees’ wage, Xi   vector of control variables,  ISOi  presents a dummy that equals 1 if 

firm i is ISO certified and εi error term.  

Adoption timing was originally conceptualized around the costs and benefits (e.g., increased profit, 

decrease costs etc.). As we said previously our data indicates adoption year of ISO certification, 1994 

or 1997, what will permit to verify is there a lag of New Adopters’ impact comparing with Early 
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Adopters. Laplante and Rilstone (1996) argue that approximately 12 months are needed to capture the 

underlying inertia associated with installing new equipment or adjusting the production process. 

 

Following the point above, we will analyse does the impact on wage differs between the year of ISO 

adoption. 

 

lnWi = Xiα+ βiISOi,t+ βiISOp,t +ε1i 

 

where ISOi,t  presents ISO 9000 certification by firm i in year  t. 

 

H2: Early Adopters have better impact on employees’ wage. 

 

However the decision of ISO adoption may not be random because it may depend to the firms’ indi-

vidual characteristics. Thus, failure to account adequately for the potential non-random sorting of ISO 

adoption across different types of firms may lead to biased estimates of the firms -wage gaps. We will 

employ Propensity score technology to address this question (which will be used in section 4.3).  The 

Logit model is used to predict firm’s decision on ISO adoption attachment, and these predictions are 

then used to construct the truncated means necessary to correct the selectivity bias. 

 

3.1.1. Method of estimation 
 
 
The simplest way to assess the wage effect of being ISO certified would be to compare the wage rates 

of ISO certified and non ISO certified firms. In addition, it is possible that firms that already pay high 

wages may be more likely to adopt ISO certification because they can afford the costly process, are 

more in touch with the latest management thinking, or are more apt to adopt favourable policies to-

ward product quality. Under these conditions, one might expect to observe a positive association of 

ISO certification and wages, but the relationship would reflect various kinds of selection effects rather 

than a genuinely causal relationship. Furthermore, it is necessary to underline that in management 

practice, only the results of the current firm situation are observable and wages that would have re-

sulted from a different strategic choice need to be estimated. We apply this method to identify the 

causal effect of a “treatment” (ISO adoption) by comparing the wage rate of employee working in ISO 

certified firm with the wage rate that would have been realized, with the same employee working in 

non ISO certified firm (Rubin, 1974). Let us note T, a binary variable indicating if the firm is certified 

or not (T = 1 if the firm is certified, T = 0 if not). The efficiency of the certification is measured 

through the resultiy . Thus each firm will have two potential results: 0y  (if T = 0) and 1y  (if T = 1). 
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0y and 1y  are never observed simultaneously, since a firm either is certified, or not, but never both at 

the same time. In other words, only the true status of firm, noted Y, is observed: 1 0(1 )Y y T y T= + − . 

Three quantities are of interest to us: C=E [y1-y0] is the average treatment effect over the whole popu-

lation; C1 = E [y1-y0 | T = 1] is the average treatment effect over treated firms and C0 = E [y1-y0 | T = 

0] is the average treatment effect over non-treated firms. For each dependent variable, we will estimate 

the quantities C, C1 and C0.  

Lastly, the use of the matching methods based on the Propensity Score requires careful attention to the 

distribution of this variable within treatment and control groups of firms. Following Heckman et al. 

(1999), the matching methods only apply to the common score distribution support of each group of 

firms. Thus, the matching methods provide local estimates of the causal effect of reorganization. Tak-

ing this into account, we will use kernel matching estimator proposed by Heckman, Ichimura, and 

Todd (1998) which under some regularity assumptions is convergent and asymptotically normal. A 

counterfactual can only be constructed for the firms whose propensity score belongs to the intersection 

between the support of Propensity Score distribution of the treated firms and the support of Propensity 

Score distribution of the non treated firms. Consequently, an important point in the estimation con-

cerns a determination of the common support of Propensity Score distributions. 

Following Lechener (2001) and Bonjour et al. (2001), we decided to utilise series of binomial models 

rather than multinomial one. In case of Swiss programme Lechner finds little difference in their rela-

tive performance, indicating that multinomial aaproach may be more robust since a mis-specification 

in one of the series of models will not compromise the others. 

 

3.2. Statistics descriptive 

3.2.1. Variables 

Management practice: As told previously we defined ISO 9000 certification as a reference of high 

performance workplace practice. Our three different categories of adopters (Early Adopters, New 

Adopters and Non Adopters) are related whether firm is ISO 9000 certified in 1994 (yes/no) or 1997 

(yes/no). 

Contribution for employees: The employee’s contribution is the logarithm of employees wage per 

month.  

Employees’ situation: year spend in firm (1 to 2; 3 to 6; 7 to 10; 11 and more); consultation (employ-

ees were consulted during changes implementation); working longer (employees work longer certain 

weeks or days than usually); employees’ proposition (employees propose improvement of working 

place, process, machines etc; employees are doing quality test and product test); training (employees 
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are trained for special type of work); team work (employees participate in team or group work); qual-

ity norms (employees are in measure to respect defined quality norms); hurry (employees are obligated 

to hurry: never or almost never; less than or quarter time; always or almost always).  

Firm’s characteristics: Four different items will help us to describe firms’ characteristics; firm size; 

sector of activity; importance (not much important/quite important/important/very important)  features 

of the company’s strategy (quality improvement, cost reduction and new process); influence of exter-

nal market constraints (competitive pressure (yes/no), uncertainty on the market (yes/no), clients con-

ditioned (yes/no), suppliers conditioned (yes/no) and stockholders conditioned (yes/no)); similar ex-

perience (whether firm has another type of certification measure or total quality management in 1997 

(yes/no)). 

 

Summary statistics of table 1 

 

The table 1 presents summary statistics of the ISO 9000 adopters that we examine in this research. 

Distribution of three categories of adopters is 22% (866), 41% (1622) and 37% (1445), respectly. 

As we can observe results from the table 1 shows that the firm size has a positive effect on adoption of 

ISO 9000 certification. The full time quality manager in 1997 is present in each category of adopters, 

still full time quality managers are slightly more presented for the companies under category New 

Adopters (92%) than for Early Adopters (87%). One of the explication could be that New Adopters 

firms want to make up the “lost time” as they were not certified earlier in order to realize business 

objectives. Interestingly, there exist a small percentage of firms (in each category) that utilize quality 

service from outsource managers. New Adopters firms are firms that have had most experience with 

other certification. Concerning the level education, we can notice that Early Adopters are firms with 

highest percentage of employees that have third level education (20%). On the other side Not Adopters 

firms have highest percentage of firms which employees are without degree (19%). This can be ex-

plained as a fact that implementation of ISO 9000 certification require certain level of education or 

knowledge from employees that adopt it, probably because having this type of employees will make 

process of ISO 9000 implementation easier. The evidence from table 1 suggests that personal work is 

the most relevant factor for employees’ wage improvement for all three categories of adopters. 
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Table 1. Descriptive Statistics 
 

 

 
Early Adopters 

 

 
New Adopters 

 

 
 
 

Not Adopters 
 

 
 

Company’s Size 
 
20 to 99 employees 26% (a) 24% 46% 
 
100 to 499 employees 53% 53% 43% 
 
500 to 999 employees 14% 15% 9% 
 
1000 employees and more 17% 8% 2% 

 
 

Quality department in 1997 
 
Full time quality manager 87% (b) 92% 51% 

 
 

Quality outsourcing in 1997 
 
Outsource quality manager 10% © 20% 12% 

 
 

Similar experiance 
 
Other certification or total quality man-
agement 43% (d) 51% 37% 

 
 

Level of education 
 
With no degree 13% 14% 19% 
 
Vacational trainig (CAP and BEP) 56% 54% 56% 
 
Second level education (BAC) 10% 12% 9% 
 
Third level education 21% 20% 16% 

 
 

Quality test or trying products  
 
Quality test or trying products 51% 54% 41% 

 
 

Wage improvement 
 
On your personal work 41% 37% 38% 
 
On team work 5% 6% 5% 
 
Two at the same time 17% 20% 12% 
 
None of these or don’t know 37% 37% 45% 
 
Total 
 

866 
22% 

1622 
41% 

1445 
37% 

 
 Source: Survey COI merges to the EAE, sample 3933 observations, weighted by the number of employees. 
 Field: agro-food and manufacturing industries of more than 20 employees. 
 Lecture: (a) 26% of "Early Adopters" are companies that have from 20 to 99 employees (category-small company). 
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4. Empirical Results 

4.1. Determinants of ISO adoption 

 

Three Logit models are estimated, one for Early Adopters vs New Adopters, Early Adopters vs Non 

Adopters and one with New Adopters vs Non Adopters. The estimation results of the Logit models for 

three sub-samples are presented in Table 2. As in previous section we distinguish two sets of vari-

ables: firm’s and employees’ characteristics. 

From the table 2 we can see (column 1) that there is no great difference between Early and New 

Adopters’ determinants of ISO adoption. However we can notice that previous certification has nega-

tive impact on firms to become Early Adopters. Moreover, consulting employees during changes im-

plementation will drive firm to adopt ISO certification earlier. Finally, the majority of sector of activ-

ity when they are significant they are negative what induces that they prefer to be New Adopters rather 

than Early Adopters. 

For other two Logit models most of the estimated coefficients have the expected signs and sizes. 
 
Findings of size of the firm give strong and positive relationship for both sub-samples, confirming 

previous research results on ISO adoption (Anderson et al., 1999; Terlaak and King, 2006; Grolleau et 

al., 2007). 

Features of the company’s strategy and external market’s constraints seem to have no impact on 

choosing between Early and Non Adopters. Whereas, all three characteristics of features of the com-

pany’s strategy have positive impact on firm to become New Adopter. Moreover, stockholders and 

clients conditions are positively associate with becoming New Adopters, while uncertainty on the 

market impacts negatively. 

Previous certifications are negatively correlate with choosing Early or New Adopters. 

Having full time quality manager or outsource quality manager has positive impact on choosing Early 

Adopters, while when we look New Adopters it is only truth concerning the full time quality manag-

ers.  

Further more, employees’ characteristics indicate that seniority, consultation, working longer, im-

provement of working place, team work and hurry have no effect on choosing one of the categories of 

ISO Adopters. As expected, quality test and trying products are positively associated with choosing 

both Early and New Adopters. Employees’ training is one more variable that we can find in literature 

that influences ISO adoption positively, what is confirmed by our results both for Early or New 

Adopters. Finally, respecting defined quality norms by employees are shown as a positive factor in 

ISO adoption, for both categories presented in our research. 
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Table 2. Determinants of choosing one of the ISO categories 

 

 

  

Early Adopters  
vs  

New Adopters (ref) 
Early Adopters vs 

 Non Adopters (ref) 

 
New Adopters   

vs  
Non Adopters (ref) 

Intercept 0.66* -1.65*** -2.22*** 

  Size of the company Ref = 20 to 99 employees 

100 to 499 employees 0.02 0.90*** 0.90*** 

500 to 999 employees -0.03 2.40*** 0.96*** 

1000 employees and more -0.11  1.63*** 

  
Features of the company’s strategy 

Ref = Less Important and Not Important 

Quality improvement -0.16 0.06 0.23* 

Cost reduction -0.25 0.11 0.34* 

New process -0.10 0.13 0.25*** 

 External market's constraints 

 
Competitive pressure-yes 

-0.04 0.15 0.13 

Uncertainty  on the market-yes -0.10 0.29 -0.33*** 

Clients conditioned- yes -0.10 -0.08 0.21** 

Suppliers conditioned-yes -0.12 0.21 -0.05 

Stockholders conditioned-yes -0.11 0.17 0.34*** 

 Previous certification 

Other certification or total quality management -0.24*** -0.41*** -0.21** 

 Quality department and outsourcing in 1994 

Full time quality manager -0.06 1.13*** 1.07*** 

Outsource quality manager -0.18 0.45* 0.20 

 
Year in firms 

Ref = 1 to 2 years 

3 to 6 -0.07 -0.01 0.16 

 
7 to 10 

-0.19 0.03 0.14 

11 and more -0.11 -0.10 0.05 

 Consultations 

Employees are consulted during changes implementation -
yes 

0.24** 0.09 -0.09 

 Working longer 

Employees work longer certain weeks or days -yes -0.11 0.08 0.12 

 Employees’ propositions 

Improvement of working place, process, mashines etc. -yes -0.04 -0.04 0.12 

Quality test and trying product -yes -0.11 0.21* 0.21** 

 Training 

Training for special type of work -yes 0.13 0.55*** 0.40*** 

 Team work 

Working in teams or groups -yes -0.03 -0.05 -0.04 

 Quality Norms 

Respect quality norms-yes -0.00 0.23** 0.30*** 

 
Hurry 

Ref =  Never or almost never 

Less than or quarter of time -0.03 -0.01 -0.16 

Always or almost always -0.15 -0.10 -0.05 
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      Source: Survey COI merges to the EAE, sample 3933 observations. 
       Parameter: agro-food and manufacturing industries of more than 20 employees. 
       The regression integrates 16 indexes of industries that correspond to NAF 36 (reference: textile industry). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
Sector of Activity 

Ref =  textile industry 

Agro-food industry -0.25 -0.63** -0.26 

Industry of cloth and  leather  -0.99* -3.39*** -2.16*** 

Industry of edition, printing and reproduc-
tion 

-1.00** -2.33*** -1.20*** 

Manufacture of  pharmaceutical  products, 
perfumes and care products 

-1.17*** -2.43*** -1.02*** 

Manufacture of household equipments -0.48* -1.09*** -0.63** 

Manufacture of automobiles -0.62** 0.93*** 1.44*** 

Naval construction , aeronautical and rail-
road materials 

-0.57* -0.67* 0.22 

Manufacture of mechanical  equipment -0.10 0.35 0.71*** 

Industry of eclectic and electronic equipment -0.03 0.64* 0.93*** 

Industry of mineral products -0.57* -1.48*** -0.70** 

Industry of wood and paper 0.19 -0.00 -0.05 

Chemical, caoutchouc and plastic  -0.24 0.66** 1.13*** 

Transformation of metals -0.37* 1.04*** 1.50*** 

Manufacture of electric and electronic corpo-
sants 

-0.08 1.46*** 1.69*** 

Manufacture of combustibles and carburant -13.97 -11.27 2.15*** 

Max-rescaled R-Square 0.05 0.41 0.40 
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4.3. Matching Results 

 

Table 3 displays the results of the matching estimations. We impose the common support condition, 

i.e. include only the observations, which have the propensity score within the common support part. 

The results derived by both matching and regression methods indicate that ISO 9000 certification has 

a positive effect on wages. Models 1 and 2 give answer to the first hypothesis, showing that ISO certi-

fication has positive impact on employee’s wage. 

The comparison between Early Adopters and Non Adopters shows positive results concerning the 

effects on the employees’ wage (Model 1). We find similar results for New Adopters and Non Adopt-

ers (Model 2). This result confirms our first hypothesis. Since we want to examine how the effect of 

ISO 9000 certification evaluates in time we compare results of Models 1 and 2. We can observe that 

coefficient of Early Adopters is higher than those of New Adopters. This amplifies that Early Adaptors 

improve better employee’s wage, what would answer our second hypothesis. However, limitation here 

is that we compare two coefficients of different sample (Models 1 and 2). To avoid this problem, we 

introduce Model 3, the estimated coefficient on wage is positive, but not significant. Those findings 

imply that there is no difference between Early and New Adopter’s impact on employee’s wage, three 

years delay makes no differences. 

Finally, a comparison of the results from regression with the PS-matching results provides an empiri-

cal evidence of some selection effects, especially results concerning the second hypothesis. 
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Table 3. PS-matching estimates  

 
 
Model 1 

 
 
 
 
 
 
 
 
 
 

 Global STD: 0.02 ; Treated STD 0.02; Non -Treated: 0.02 
 The characteristics of support over 150 simulations are:  
  min=2856; max=3366; mean=3128.39.   
  estimation by boostrapp 

 
 

Model 2 

 Global Treated Non-
treated 

Naive -
estimator 

  
Effect on the logarithm of Wage 

 
 
New Adopters vs Non Adopt-
ers 
 

 
0.04** 

 
0.04** 

 
0.04** 

 
0.12 

 Global STD: 0.03 ; Treated STD 0.03; Non -Treated: 0.03 
 The characteristics of support over 150 simulations are:  
 min=3024; max=3538; mean=3277.43.  
estimation by boostrapp 
 

Model 3 

 Global Treated Non-
treated 

Non-treated 

  
Effect on the logarithm of Wage 

 
 
Ealy Adoptersvs New 
Adopters 
 

 
0.01 

 
0.00 

 
0.01 

 
0.11 

  Global STD: 0.02 ; Treated STD 0.02; Non -Treated: 0.02 
  The characteristics of support over 150 simulations are:  
   min=2775; max=3919; mean=3547.93.  
   estimation by boostrapp  
   Source: Survey, sample 3933 observations. 
   Field: agro-food and manufacturing industries of more than 20 employees. 
   The regression integrates 16 indexes of industries that correspond to N36 (reference: textile industry). 

 Notes: (*), (**) and (***) indicate parameter significance at the 10, 5 and 1 percent level respectively 

 Global Treated Non-
treated 

Naive -
estimator 

  
Effect on the logarithm of Wage 

 
 
Early Adopters vs Non 
Adopters 
 

 
0.06*** 

 
0.06*** 

 
0.06*** 

 
0.01 
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5. Conclusion 
 
 
This article reports the first attempt to assess whether employees gain financially from ISO certifica-

tion. The empirical work was carried out on matched employer-employee data that is of great richness 

of information. 

 

We began our analysis with a first hypothesis arguing that ISO 9000 certified firm has positive impact 

on employees’ wage. We find that employees in ISO 9000 certified firms (Early or New Adopters 

firms) were paid better than employees working without certification. Both regression and matching 

results indicate positive effect of ISO 9000 certification on the employee’s wage. 

 

Further more, we want to analyse timing effect. We consider that wages in firms certified by ISO 9000 

do not rise immediately, but within some years after certification. This amplifies that impact on wages 

of Early Adopters of ISO 9000 certification is higher than those of New Adopters. This was supported 

by regression results, implying that logarithm of wage of Early Adopters is higher than those of New 

Adopters than those of Non Adopters. Due to possible selective effects we compare New and Early 

Adopters using PS-estimates. The findings suggest that there is no difference between New and Early 

Adopters’ effect on wages. 

Finally, we can conclude that ISO 9000 certification has positive impact on employees’ wages.  On the 

other hand, whatever Early or New Adopters improve better employees’ wages does not depend on 

timing but it depends on learning and knowledge acquisition. 
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