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The objective of this article is to provide empalievidence supporting the claim of ISO certifioatias a Club
Good. To this purpose, we use two French crossesettsurveys called the “Changement Organisatiomtel
Informatisation” (COI 1997) and the “Enquéte AnnaallEntreprises” (EAE 1997) and we show that there
positive relationship between the hierarchical’sifion inside the ISO network and the effect ondmcdivity.
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1. Introduction

Club Goodsare type of goods in Economics classified as aypebof public goods that are
excludable but non rivalrous. It is well-known hetliterature that voluntary standards lis® can be
conceptualized as a Club Good (Prakash and Po2@87; Kollman and Prakash, 2000). One of the
reasons for this is the impossibility to price thiecrete units of goodwill benefits that ISO gemesa
on the other side firms only have to pay an ineenéis a membership fee if the excludable benetits a
seen to outweigh the costs. Hence, Club’s excledbbhefits that stem from a membershid®
9000 will provide an important signal to the market @dmpany’s engagement with a policy for
quality.

Even though there is a number of studies imply®@ horms as a Club Good, there is, to the best of
our knowledge, no true analysis of ISO norms imi&of a network in which firms are certified or not
and in which the ties (between the firms) represenéconomic relationship. From our point of view
an approach in terms of network is important beeassshown by Bramoullé and Kranton (2007), the

production of Public Goods fundamentally inducesmeawork of relationships between different



participants. In our case, the advantage of netwodysis is that it makes the empirical analy$is o
ISO as a Club Good more definitive. Indeed, if frempirical analysis one can show that the payoff
(for instance, the profit) of a firm varies accorglito its relative position in the network (network
effect) then one can argue that the ISO standaedGsub Good. In this paper, we aim to provide
empirical evidence of this network effect.

The rationale for our approach is that a costlycess of ISO certification, as an obstacle for many
firms, influence firms to choose between differpotitions inside the network. Hence some firms
may try to be indirectly certified, through theupliers, to gain advantage of 1ISO certificationt at
the same time try to avoid a difficult and costlyogess of ISO certification. Using two French
microeconomic surveys called the “Changement Osgdioinnel et Informatisatidh (COI 1997),
“Enquéte Annuelle d’EntreprisB{EAE 1997), we distinguish four types of firfnhe first category
of firms called Direct Complete Adopters includesnpanies that have ISO 9000 certification and
whose suppliers are also 1SO 9000 certified. Theorsg category named Direct Non Complete
Adopters, presents those firms that are certifigth ¥6O 9000 certification although their suppliers
are not. The third category called Indirect Adogtiecludes firms which are not ISO certified budith
suppliers have ISO certification. The fourth catggeamed Non Adoptensicludes firms that are not
ISO certified and their suppliers also do not he&@® certification. This categorisation allows us to
empirically construct a network of relationshipsvieeen firms (certified/non certifiel)For instance,
Direct Complete Adopter firms are those which aifted and deal only with certified firms.

The objective of this paper is not to show the iotpaf ISO certification on firms’ economic
performance as this has already been shown byestadiTerlaak and King, 2006 and Corbett et al.,
2005. Rather, it is to provide empirical evident&dugh network analyses) that ISO certification
represents a Club Good. After controlling for tinel@geneity of ISO 9000 certification variables,hwit
switching endogenous regression models, we fouaitkiie productivity of Direct Complete Adopters

is higher than that of Direct Non Complete Adopterkich is higher than the one of Indirect Adopters

The COI survey includes information about firmgjanizational change and computerizatiattp://www.enquetecoi.net

The EAE is a survey covering basic firm-level vakis such as employment, sales, capital stock etc...

%We worked with a sample of 4577 companies with ntlea@ 20 employees.

“Being Direct Complete Adopter, Direct Non Complatiopter, Indirect Adopter or Non Adopter therefoepresents in some sense the
position of the firms inside the network.




which itself is higher than that of Non AdopteranSequently, the network empirical analysis shows
that firms which are not certified gain more whieyt deal with certified companies.

The remainder of the paper is organized as follasestion 2 introduces the 1ISO 9000 standard;
section 3 develops the main issue of the papetiosed presents the data sets and some descriptive

statistics; section 5 introduces our econometradyais and result, finally section 6 concludes.

2. Brief description of ISO 9000 standard

The first ISO 9000 certificates attesting that 8rmere adhering to standards were issued in 1987
(ISO, 1998). The ISO’s goal is to facilitate wavide trade through development of international
standards that add value to the products and ssrinche context of globalisation.

According to International Organisation for Stamtisation (ISO, 1998)The ISO 9000
international standards are a set of written guides that make up a non-specific quality
management system that can be applied to any argtom regardless of the product or service being
provided”. ISO 9000 provides a framework without a needhtange how the organization operates so
as to“ensure that nothing important is left out and tteateryone is clear about who is responsible for
doing what, when, how, why and wher@herefore, the certification only recommends Hasic
elements of a proper quality assurance systemoutiimposing the ways to apply them (1ISO, 1998).

Establishing quality standards and documenting toenpany’'s quality systems require a
considerable managerial time and effort. Nonetlselése ISO 9000 certification is not a risk-free
undertaking. The cost of certification (Andersorakt 1999) can be very high (ranging from $10 000
to $300 000 per company). The time required foommany to become certified depends on many
factors, including a firm's size and complexity,rremt level of work quality, extent of current
documentation, and the degree of management conemtitamd it usually takes between six to twelve
months.

Benefits of ISO certification could be distinguish®n internal and external levels. Internal
advantages include increased customer demand, wegbrocompany quality image and
competitiveness on the market, compliance withaust requirements. On the other side external

advantages include streamlined procedures and dotation, increased awareness of preventive and



corrective actions, and provision of foundation T@M (Total Quality Management). The literature
suggests that the most prominent reason for implangethe ISO 9000 certification is that customers
prefer to buy from firms that are ISO certified (Ret al., 1997). In addition, it is identified tHains

that have directly adopted the ISO certificatiotenfrequire their suppliers to obtain this kind of

certification.

3. Methodology

We will use the network based analysis (Jackso@5R0 et us recall that the network is considered
as a collection of nodes (the members of the nddwaord ties (relationships between members in term
of diffusion of quality improvement information).

3.1. Relative position inside the network

In the ISO network, being certified is a positivgnsl concerning quality improvement (Terlaak and
King, 2006), and dealing with (i.e. having as apigp) a certified firm amplifies this positive sigl.

On the contrary, dealing with (i.e. having as apdiep) a non-certified firm when certified redudes
positive signal concerning quality improvement. Heer dealing with (i.e. having as a supplier) a
certified firm while being non-certified improveset signal concerning quality improvement.

As a consequence, the relationships between firithgl@termine their position inside the network.
The fact that both actors in the relationship (fiamd supplier) of Direct Complete Adopteere
members of the ISO Club creates a very strongioekttip in terms of two-way diffusion of quality
improvement information. Moreover, even if we dd find both actors in the relationship of Direct
Non Complete Adopters as members of the ISO Chéfitm’s certification permits this group to still
have a strong relationship in one-way diffusionqoflity improvement information. Although the
actors of this group lost on their link's strengtiey still have a strong position inside the ISQKC
Furthermore, in the case of Indirect Adopters,@lth the principal beneficiary of ISO advantages
(firm) does not directly belong to the ISO Clubxnis in this group indirectly benefit from ISO
advantages through its suppliers which are cetltfiedirect membership). We define this relatiopshi

as a fairly weak relationship in terms of diffusiohquality improvement information. Finally, firms




which belong to Non Adopters category are not mambé the ISO Club so the signal in terms of
quality information is therefore very weak as thes tbetween firms in terms of diffusion of quality
improvement information.

According to the strength of the links between &rwe can classify our four types of firms: Direct
Complete Adopters are on the top of the classitioatollowed by Direct Non Complete Adopters,

then Indirect Adopters and finally Non Adoptersspectively.

3.2. Hierarchical Positioning by Cost-Benefit Analgis

Does the hierarchy inside the ISO network implyirailar hierarchy in terms of monetary gains?
Taking into account the level of costs and benefitlsat are the real advantages of each member
inside the network ?, what correlations do existveen the strength of the links and economic value
inside the network ?.

In order to understand the logic of these questimasstate the following Figure 1.

W=0-G+ G- 6= g+ g—( Gt g

V,=0,-G+ G,
V;=0,t0 — G
Vi=0,% G

Figure 1: Net monetary gains of the ISO adopters and Nontadap

where:

- FA, FNA, SA and SNA respectively mean “ISO Addpiens”, “non ISO Adopter Firms”, “ISO Adopter Supiprs” and
“non ISO Adopter Supplier”.

- C1, &, and g are respectively the cost of ISO certificatiorg #uditional cost of having suppliers that are gt with ISO
when the company is certified with ISO and the aoldliti cost of having suppliers that are certifiedhwiSO when the
company is not certified 1SO.

- 01 +0,is the gain of company that is certified with ISB®ew its suppliers are also certified with 1SO.



- g, +03 is the gain of company that is certified with I1&@en its suppliers are not certified with ISO.
- Os*Qs is the gain of company that is not certified wilOl when its suppliers are certified with 1SO.
- 0, +gg is the gain of company that is not certified wl©Ol when its suppliers are not certified with fSO

-V, J 011, 2, 3, 4}, is the net monetary gain that compaauld receive or not from the implementation/impiementation
of ISO certification.

Obviously vi, v, vs, V4 are respectively the values of Direct Complete e firms, Direct Non

Complete Adopter firms, Indirect Adopter firms addn Adopters firms.

The main remark from Figure 1 is that Indirect Atiwp do not act as “free riders” in this network
because they pay additional costs of having cedtiBuppliers. Thus, it seems that for a firm to
become Direct Complete Adopter, Direct Non Compkedepter, Indirect Adopter or Non Adopter, it
is a rational decision because the other alteresfi’ad to a weaker net monetary gain. In othedsyor
the decision of a firm to become a Direct Complet®pter, Direct Non Complete Adopter, Indirect

Adopter or Non Adopter is always optimal.

As a consequence, the ordering inside the ISO mktda@es not necessarily imply a similar ordering
(V1> w2 > w3 > V) in terms of monetary gains. If we take four diffiet firms which are respectively
Direct Complete Adopter, Direct Non Complete Adoptadirect Adopter and Non Adopter, it is a
priori impossible to say whether the net monetary gaif)ggr the Direct Complete Adopter firm are
higher than the net monetary gains) (for the Direct Non Complete Adopter firm whicheanigher
than the net monetary gaing)(¥or the Indirect Adopter firm which are higheaththe net monetary
gains () for the Non Adopter firm. Hence the questionhd telationship between the ordering inside

the ISO network and the ordering in terms of moryegains is not trivial.
3.3 Econometric Strategy

We aim in this paper to show that from an empirgtahdpoint the net monetary gair) @f a firm
varies according to its relative position in thewark (network effect). Therefore, we want to pebei
an empirical answer to the question whether therorg inside the 1ISO network (the position inside

the network) is positively correlated with the aidg in terms of net monetary gaing)(v

® Of course, it seems reasonable to state thatgg, ¢ > & >0 > G, and G >C; > G.
" The notation could be confusing, indeed roughbaging, we have to put an index/fQFor instancev'j‘ wherej /{1, 2, 3, 4},andk [J
{Direct Complete Adopters, Direct Non Complete Atirs, Indirect Adopters and Non Adopters}.



If the answer to this question is positive, it dastoates the real existence of a network that we
presented in Figure 1 and it also shows that tipdicgtion of our analysis using the concept of I&D

a Club Good is pertinent.

From an empirical standpoint, we will either lodkilze ordering ¥> v, > v3 > v, or at the ordering
Vi 2 > V3 > v, where \4_28 is the net monetary gains of Direct Complete Adoptand Direct Non
Complete Adopters considered as one category. plaesely, v represents economic performance’s

gain. Let “y” be the economic performance variablegur case defined as productivity.
yi is therefore the productivity variable of firmyj.writes:

Vi = Zyi + Z (1) , where 4 is the productivity due to all other factors bl tposition inside the

ISO network, and £is the productivity due to the position inside t8©® network.

Let: Z;=Bo+BXsi+ ..... +BXpi + Ui (2), where the X,...., X, are variables which explained Z
and Z; = ViX1i + VoXoi + VaXai + VaXai + Wi (3) if we look at the orderingiw vo > v > v
Or Zyi = Vi X1 2i + VaXai + VaXai + €2i (4), if we look at the orderingi\b > v3 > V.

Of course, thes;, X1 2i X2i » Xai » X4 @re the characteristic functions equal to 1 ihfirbelongs to the

corresponding category and O if otherwise; afid w; are error terms.

Testing \{ >V, > v3 > v, in the model =g + B1Xq; + ...+ BpXpi + ViXai + VoXai + VaXai + VaXai + €
(5), is equivalent to testing 0 >\ V'3 > V' in the model y=vy, + B X4 + ... +BpXpi + V2Xai + V'3X3i
+ V' gXai + & (6). Likewise testing v, > V5 > v, in the model y= Bo + B1Xqi + ...+ BpXpi + Vi X1 2i +
VaXai + VgXai + & (7), IS equivalent to testing 0 >3\ v'4 in the model y=vy, + By Xy + ..... +BpXpi +
V'3Xai + V'aXai + & (8).

However, this model considers ISO 9000 adogiersxogenous. More precisely, the position inside

the ISO certification network may not be random itagnay depend on the firms’ individual

characteristics. Some unobserved characteristass itluence the choice of a particular position

8 We consider this case (in which we do not directisnpare the Direct Non Complete Adopters with ttheocategories) because as
shown by the descriptive statistics (see secti8) the category of Direct Non Complete Adopterdudes very few firms (only 183).



inside ISO network could also influence the protlityt Furthermore, given the participation
decision, firms have to decide among ISO 9000 catest Hence, the switching regression model
controls for the endogenous effect bgtimating simultaneously the selection equatiod tre
productivity equations, for the two regimes (supear inferior position inside ISO network).

The switching model structure is defined by twdestastate 1 and state 0, corresponding respectivel
to certain type of ISO adopters (for instance stateay correspond to Direct Complete Adopters and
state O to Indirect Adopters; likewise concerningebt Complete Adopters vs Non Adopters; Indirect
Adopters vs Non Adopters; Direct Complete Adoptang Direct Non Complete Adopter vs Indirect
Adopters; Direct Complete Adopters and Direct Namplete Adopter vs Non Adopters).

Hence, the model is composed of the followingtam of three equations that are estimated

simultaneously:

log(ys) = B"1Xi +€ai 9
log(Yoi) =B’ oXi + &0 (20)
ISO* =yM; + 1 > 0 (11)

Equations (9) and (10) are the structural equatithat describe the productivity of firms in the
alternative regimes. More precisely, as we defirevipusly, y; and y; represent respectively the
productivity of firm i in state 1 and state 0. Fagtmore, Xis a vector of explanatory variables
(features of the company’s strategy, external niarkeonstraints, logarithm of the capital per

employee, logarithm of the labour,..3,; andp’y are vectors of slope coefficients to be estimated.

Finally gand g,are the disturbance terms for the two equationgeatsely, with null mean and

variances equal t0?; ando?,.

Equation (11) is the selection equation thaémheines a firm's “propensity” of belonging in ong o
ISO’s categories that depends on differences betwsmnetary gains associated with each category
(being Direct Complete Adopters, Direct Non Compleddopters, Indirect Adopters or Non
Adopters). More precisely, ISQs the monetary gain for firm i of belonging toeoaf ISO categories

and a firmi will choose one of the categories if its monetaayngof belonging to this category is



strictly positive. In equation (11), NMs a vector of explanatory factors of being in afighe 1SO
categories angl is an error term which follows a normal law witream and variance respectively

equal to zero and one.

Here ISOfis a latent variable measuring the tendency ofithes likelihood of being in the first or

the second regime and has following form:

1ISQ=1 if 1SQ >0
ISQ =0 otherwise

Finally, we observe loggy if ISO; = 1 and log(y) if ISO; = 0, withZ the variance-covariance matrix

which writes:

2
O; Py Py

Y=pp O Pq

plp pOp 1

Besides, the variance—covariance mafixcan be estimated in one step. Finally, we havegsmbus

switching models ifp,, or p,, are significantly different from zero, i.e. if ers of the productivity

equations and error of the choice equation areetated. p,,is not defined since the two regimes are

never observed simultaneously.

Switching models are then based on the anabfsitree variables but each of them is partly

observed (Maddala, 1983). The selection varidBl®?*; , is not directly observed but only through a
dummy I1SQ. Moreover, the probability of observiyg or Yy, depends on the outcome of the
selection variabldSQ. The expected productivity, conditionally on bestgte 1 can be calculated as

follows,

~@y'M)

Ellogy)| 18Q=1]=4" X+, =0 i (12)



In the same way, the expected productivity, coadélly on being in state 0 is given by

~Ay'M,) 13
1-0('M,)

E[log(in )| 1ISQ = O] =By X+0u0q,
The model is estimated by the method of Maximiikelihood. Although we do not observe the
tendency of a firm being in one or the other prauhity regime, we know that ilSQ =1 the firm’s

productivity is determined by (9), and fSQ = 0, the firm’s productivity is determined by (10). The

likelihood function for each observation is thusegi by:

logL = Zn: prob(1SQ=1) f log(y )| 1SP= 1]
prob (SQ= 0)f[ log§ ) 1SO= 0 , (14)

with

prob(ISQ=1)=(y' M)
prob(ISQ=0)=1-d (' M)
f[log(yy)| 1SQ =1]=[® ("M )] " o7*¢{ 07| log(y, -5, % |

qx{( - U“ j{y M; —%( Iém)—ﬁixl)} (15

1 1

f[log(y,)| 15Q =0]=[@ (" M)]" o, 05" loa(%,~ B, %, |

pz -1/2 p
ax ( ——°§‘] [V'Mi -2 (10g( Yy ) = By X )} (16)
UO UO
The maximization of log likelihood permits usdefine following parameters:
a) Y the vector of coefficients of the factors explaimpthe choice of the position inside the 1SO
network.
b) B’; andf’, the vectors of coefficients of the factors exglainproductivity, conditioned on

utilization of superior or inferior position insid8O network, respectively.

10



C) Py and Py, the correlation terms between the I1SO category'sicen equation and

productivity equations.

d) o7 and g? the productivity variances in the two states.

Finally, we implicitly use a Cobb-Douglas productifunction in which ISO standard is a production
factor. That is, our productivity variable is adtydog(Y/L) is the logarithm of value added per
employee. Among our explanatory variables, we Hagé</L) the logarithm of capital per employee,

log(L) the logarithm of number of employees and of cetng ISO 9000 categories.

4. The database and the variable

4.1 The database

The research presented here is based on two miroetc surveys from the French National
Institute of Statistics (INSEE), the “Changement g&@risationnel et Informatisation” (the
Organizational Changes and Computerisation COI 188d “Enquéte Annuelle d’Entreprises” (the
Annual Survey of Industry EAE 1997). The COI surwegs created by researchers and statisticians
within the economic administration. This collabdat gathered a great deal of knowledge, which
made it possible to put together the surveys ofediht companies and the surveys concerning
employees section (“labour force”). In this survess can find the manufacturing industry, the agro-
food industry, branches of the service industrg. (accountancy), and branches of the commercial
industry. The COI survey has been used by sevesalarchers (see for instance the special issue by
Greenan and Mairesse (2006); see also Acemogll €087) or Aubert et al. (2006)). The Annual
Survey of Industry (EAE) is the principal sourceemfonomic data regarding companies’ activities,
structure and performance. The choice of compasibased on the files of companies in the Annual
Survey of Industry (EAE). We restricted our emfianalysis to the manufacturing industry and we

worked with a sample of 4577 companies which haveast more than 20 employees.

11



4.2. The variables

Our four different categories of adopters (Direabntplete Adopters, Direct Non Complete
Adopters, Indirect Adopters, and Non Adopters) ewastructed using two variables from the COI
survey: whether firm is ISO 9000 certified in 19§2s/no) and whether firm has ISO 9000 certified

suppliers in 1997 (yes/no).

Using our four categories of ISO adopters, we cdaost dummies of ISO adopters and for each we

evaluate the impact on productivity.
To resume, we consider five models:

» In Model 1, the dummy variable is 1 of the firmai®irect Complete Adopter and is O if the

firm is an Indirect Adopter.

» In Model 2, the dummy variable is 1 of the firmai®irect Complete Adopter and is O if the

firm is a Non Adopter.

» In Model 3, the dummy variable is 1 of the firnaisIindirect Adopter and is O if the firm is a

Non Adopter.

» In Model 4, the dummy variable is 1 of the firnaiBirect Complete Adopter or a Direct Non

Complete Adopter and is 0 if the firm is an Indir@dopter.

» In Model 5, the dummy variable is 1 of the firnaiBirect Complete Adopter or a Direct Non

Complete Adopter and is 0 if the firm is a Non Atap

For instance, when we compare Direct Completephels to Indirect Adopters,; will be the
logarithm of the productivity per employee of DiredComplete Adopter firms and, will be the

logarithm of the productivity per employee of Iretit Adopter firms.

Furthermore variables (from the COI survey) usedifsscriptive statistics and switching regression

modelare:

12



- importance (not important/quite important/imporfaaty important) of the feature of the

companies strategy: quality improvement, cost redn@nd new process,

- influence of external market constraints: compeditpressure (yes/no), uncertainty on the
market (yes/no), clients conditioned (yes/no), siepp conditioned (yes/no), stockholders

conditioned (yes/no),

- whether firm has another type of certification measor total quality management in 1997

(yes/no),
- whether there is a full time quality manager in49ges/no),
- whether there is an outsource manager for qualityob4 (yes/no),
- the export by company’s turnover,
- logarithm of capital per employee,
- and logarithm of labour,
- the sector of activity (17 sectors).
4.3. Descriptive Statistics

Firm distribution for each category of adoptersrédt complete Adopters, Direct non complete
adopters, Indirect adopters, Non adopters) is ptisedy 1949 firms, 183 firms, 960 firms and 1485
firms. From the table 1 we can see that the prapomf uncertified companies that have certified
suppliers is significant: 22% firms (from a totél6z1% non certified companies) are part of thisugro
or approximately 40% of non certified companiescémparison, only 4% companies certified with
ISO (from a total of 36% certified companies) hauppliers that are not certified with ISO which
suggests that ISO certified companies avoided lyanélationships with suppliers that are not centifi
with ISO. This suggests, as we expected, that begniified (i.e. inside the network) gives a positi
signal concerning quality information, and havirsgaasupplier a certified firm amplifies this pogi
signal. Our data suggests several important firdéiodifferences between four types of 1ISO firnms. |

particular, we can observe that there are more aamp that are certified with 1ISO since 1994 under

13



category Direct Non Complete Adopters than Direotmplete Adopters. We noticed that there is a
positive correlation between company’'s size and ghbsition inside the network so that highest
percentage of larger companies make up Direct CetmpAdopters (23%) whilst the highest
percentage of smaller companies belong to Non adet%). Furthermore, although the full time
guality manager is present in each category of @ispthe percentage of concentration is positively
related to the group position inside the networkhwhe highest percentage being present in the
category of Direct Complete Adopters (74%). Inténgdy, there exist a small percentage of

companies (in each category) that utilize quakiyviee from outsource managers.

Investment in the quality norms can at the same twm a function of improvement of the company’s
competence and can also make a positive sighah@mtrket, especially for companies that export
abroad. Companies might view ISO certification me®gport requirement, especially if they operate a
majority of their business abroad (Terlaak and Kia@06). The international marketing aspects of
ISO 9000 certification have been regarded as ortbeofnost important reasons to seek certification.
We noticed that the percentage of export is paditicorrelated with the position inside the network
the highest export being for the category of Dir€@implete Adopters which descends in the
following pattern: Direct Complete Adopters > Ditédon Complete Adopters > Indirect Adopters >
Non Adopters. Finally we observed that firms whaech not ISO certified do not tend to substitute ISO
certification for another type of certification (QA0 14000, QS ...). On the other hand, as we can
see from Table 1, 15% of Direct Complete Adoptexgehother types of certification or total quality
management. In contrast, only 8% of Non Adoptergehanother kind of certification. It seems
therefore that there is no strategy of substitutiolong Non Adopter companies relating to the qualit
norms. Other kinds of adopters such as Direct Cetaphdopters may view the 1SO certification as
being complementary to other kinds of certificatiomterestingly, the category Indirect Adopters ha
the highest percentage of firms (25%) that haverdgpe of certification or total quality managermen
Possible reason for this is that Indirect Adoptimsis want throughout previous experience with
similar standards to lower additional costs of ISTO implementatione(g, through the overlap of

documentation requirements) because of learnindpbyg and scale economies.

14



Table 1.Descriptive Statistics

Direct Direct Non
Complete| Complete | Indirect Non
Adopters | Adopters | Adopters | Adopters

Year of ISO Certification

1994 38% | 47% | 0% | 0%

Company’s Size

20to 49 39%

employees (a) 54% 62% 69%
50 to 199

employees 38% 34% 30% 27%
200 employees

and more 23% 12% 8% 1%

Quality department in 1997

Full time quality
manager 74% 56% 43% 21%

Quality outsourcing in 1997

Outsource

quality manager 18% 22% 14% 6%
Previous certification

Other

certification or

total quality 15% 12% 25% 8%

management

Mean export by firm’'s turnover

0.22 0.19 0.17 0.16
Mean of export

Total 32% 4% 22% 42%

Source: Survey COIl, sample 4577 companies, waiighy the number of employees.
Field: manufacturing industries of more than gtpoyees.

Lecture: (a) 39% of "direct complete adopterg' @mpanies that have from 20 to 49 employeesdeatesmall company).



5. Switching Endogenous Estimates Results

Table 2 (determinants of ISO categories), tablel@grminants of productivity of superior position

inside ISO network) and table 4 (determinants ofipctivity of superior inferior inside 1ISO network)

report results of from the estimates of Model 1,délo2 and Model 3. The results obtained from the
estimates of Model 4 and Model 5 are presentedhiet6 (determinants of ISO categories), table 7
(determinants of productivity of superior positimside ISO network) and table 8 (determinants of
productivity of superior inferior inside ISO netw@r From table 4 and table 8, we can note that the
correlation coefficients between selection equatif@hoice of ISO 9000 adopters) and productivity

equations f,,and p,,) are significantly different from zero, (at leaste of them). This result

indicates that the ISO 9000 adopters is endogeamagdishat our econometric model is appropriate.
The estimation results regarding the factors thay nmpact on adoption of different ISO 9000
categoriesare presented in table 2 and table 6.e$timation of the selection equation includes all
variables which will later be also included in tlestimation of the productivity equations.
Additionally, two instrument variables that explahe 1ISO 9000 categories, but have no impact on

productivity, are included for identification.

The first group of variables that we have utilizedsector of activity. We have used 17 sectors of
different company’s activities and as a referemeegector of textile industry. As in the literatune
found that the probability to be I1SO certified iglrer in certain industries such as the manufacttire

mechanical equipment, machines for general utibmatlectric and electronic equipment and etc.

Concerning the features of the company’s strategycan see from table 2 and table 6 that for our
five regressions and for the three variables (guahprovement, cost reduction, new procedure), the
coefficients, when significant, are positive. Whauality improvement, cost reduction and new
procedure are important or very important for tt@mpany’s strategy, they will increase the
company'’s probability of being ISO certified andiiecome a Direct Complete Adopter (as compared
to being a Non Adopter). It is interesting to nttat when comparing Direct Complete Adopters to

Indirect Adopters, only the new procedure varigiile/s a role in a decision to be a Direct Complete
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Adopter. When comparing Indirect Adopters to Norppekrs, only the quality improvement variable

plays a role (at a 5% level of significance) in tieeision to be an Indirect Adopter.

Concerning the external market's constraints, aneremark that the variable “uncertainty on the
market” seems to play no role in determining tlie's probability to be 1SO certified or the firm’'s
position inside the ISO network. Indeed, this algas not significant in all four regressions (@it
five). It is only significant (only at a 10% levelhen comparing Direct Complete Adopters + Direct
Non Complete Adopters with Indirect Adopters. ltultb therefore be interpreted that the market
uncertainty increases the probability that a nad t®rtified firms opt to have 1SO certified firms a
suppliers. If we look at the other variables (cofitppe pressure, clients-conditioned, suppliers-
conditioned and stockholders-conditioned), the facehts, when significant, are positive. For
instance, the variable clients-conditioned is digant (at a 1% level) for all three regressionst (of
five). This tells us that when clients’ conditios an important external constraint, firms will atdop
ISO certification either directly or indirectly thugh their suppliers. The same explanation carsbd u
in the case of stockholders whereby companies awee driven to become ISO certified by
stockholders’ conditions. Another interesting réssilthat only those firms in the category of Direc
Complete Adopters vs Non Adopters are more cautah@it the conditions imposed by suppliers.
Finally, it is quite surprising that the variableotpetitive pressure” is significant (at a 10% Igve
only when comparing Indirect Adopters with Non Atkms. This result implies that the competitive
pressures increase both the probability that acestified firm wants to have a certified firm as

supplier and the probability that a certified fimants be a supplier of a non-certified firm.

Having other type of certification or total gixalmanagement has positive effect only when we
compare Indirect Adopters vs Non Adopters. On ttieohand, when we compare Direct Complete
Adopters vs Indirect Adopters or Direct Completeoftkrs +Direct Non Complete Adopters vs
Indirect Adopters, the other type of certification total quality management will impact adoption

negatively.
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Concerning the quality department and outsogtdiris important to mention that “full time quigdi
management “ and “outsource quality manager” véagmhre included in the regression and not in the
productivity equations, hence it can be considearagnstrument. We can notice that variable “full
time quality manager” impacts positively ISO 900fbption for all five regressions. Furthermore,
outsource quality manager has positive impact dd B®R00 adoption, indeed as we can see the

variable is positive and significant for four regg@ns (out of five).

Finally logarithm of capital per employee or doghm per labour has positive impact on ISO 9000
adoption. As we can see, logarithm of capital pmipleyee is positive and significant for four
regressions. Moreover, we found the same resulis te literature relating to the effects of numbe
of employees on the adoption of ISO certificatidémderson et al., 1999; Terlaak and King, 2006).
Generally, the firm’s size mainly determines thienfs possibility (in a sense of financial resoujdes
choose one of the categories of ISO adopters.

The second stage results define factors thatimpgct on logarithm of added value per employee
for ISO adopters of superior level inside the netw@ables 3 and 6). The first group of variablestt
we have utilized is sector of activity as in praxdastage. The findings indicate that majority aftees
have positive and significant impact on the depahdariable.

Concerning the features of the company'’s styateg can see from Tables 3 and 6 that for our five
regressions only variable “cost reduction” is sfigaint, but with negative sign. This indicates that
when cost reduction is important or very importaampany’s strategy, it impact negatively added
value.

Concerning the external market’s constraints wécadhat for our four regressions only competitive
pressure and uncertainty on the market impact adalee, but negatively.

Concerning the variable “other type of certifioa or total quality management” seems to impact
negatively logarithm of value added per employee fifm belonging to superior position inside ISO

network). Indeed, this variable is negative for t@gressions (out of five).
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Finally, the variables “logarithm of capital pamployee” and “logarithm of the labour have positi
and significant impact on logarithm of added vapee employee for ISO adopters of superior level
inside the network for four regressions.

The third stage results define factors that mayact on logarithm of added value per employee for
ISO adopters of inferior level inside the netwd@iancerning the variable sector of activity, as w&e ¢
see from the Tables 4 and 8 results are similar ascond stage.

Concerning variables of features of the compasirategy, we notice that only quality improvement
has positive and significant impact on choice dD I&dopters for thee regression. Furthermore, as in
previous regime, the variable cost reduction whignificant is negative, when comparing Direct
Complete Adopters vs Non Adopters, Indirect Adoptes Non Adopters and Direct Complete
Adopters +Direct Non Adopters vs Non Adopters. Taeable new process has negative impact on
logarithm of added value per employee for ISO aelspof inferior level inside the network when
comparing Direct Complete Adopters vs Non Adoptard Direct Adopters +Non Adopters vs Non
Adopters.

Concerning the external market's constraints, ca@ see from table 4 and table 7 that, the
coefficients, when significant, are negative. Wa canclude that competitive pressure has negative
impact on our dependent variable for four regressiSimilarly the variable uncertainty on the marke
also has negative impact for three regressionsth&umore, the findings suggest that clients
conditioned has negative impact when we compar®fmct Complete Adopters vs Non Adopters
and Direct Complete Adopters+ Direct Non Adoptesd\Non Adopters.

Having other type of certification or total gixalmanagement has positive effect when we compare
Direct Complete Adopters vs Indirect Adopters anie€ Complete Adopters +Direct Non Complete
Adopters vs Indirect Adopters. On the other hahd, wariable “other type of certification or total
quality management” impact negatively logarithmvafue added per employee (for firms belonging
to inferior position inside 1SO 9000 network) whea compare Indirect Adopters vs Non Adopters.

Finally, the logarithm of the capital per empeyis positive for all five regressions. Howeveée t

partial elasticity for capital is slightly highewsrfcertain regression in the regime with supermsifon
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inside the ISO network for model. On other hand,ltdgarithm of the labor is significant and negativ

for all five regressions.

Furthermore, we compare observed and predictmtlptivity’s mean of our five ISO dummies (see
able 5 and table 9). Switching model ensure usrédigt productivity, conditionally on the position
inside 1SO network. For this, we use equationsafy (6). With this method, predicted productivity
include the correlation parameters between the d8@pter's position equation and the productivity
equations. This endogenous bias correction allolmedwitching regression leads us to following

conclusion$

The comparison between Direct Complete Adopserd Indirect Adopters shows positive results
concerning the effects on the productivity (tabje Ehis result confirms the prediction given by the
graphic in Figure 1: Indirect Adopters have a lthit permits them to enter into the ISO Club and
thus differentiate themselves from Non Adopters.eQran also remark that the coefficient of
significance in Models 1 and 2 are same to thos#adels 4 and 5 despite the fact that Direct

Complete Adopters and Direct Non Complete Adoptersee been merged.

This leads us to conclude that Direct Non Completepters are in a more advantageous position
inside the network as compared to Indirect Adopterdlon Adopters. Moreover, since both actors
(firm and suppliers) within Direct Complete Adoggtare certified, it permits this group to have the
highest impact on the productivity. Furthermoraghaligh the suppliers of Direct Non Complete
Adopters are not certified, the firms’ certificatistill gives them a possibility to have a high aopas

evidenced by their second position inside the netwagerarchy.

The case of Indirect Adopters proves that firms also indirectly profit form the 1ISO certification
(via suppliers) and that firms inside this grouffedifrom Non Adopters. Indeed, Indirect Adopters
take up the third position in regards to the stiieraf impact effects, while Non Adopters occupy the

lowest position. We also observed that the diffeeeior our dependent variable, productivity,

% A classical test for the equality of predicted prativity shows that this difference is statistigaignificant.
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between firms within Indirect Adopters and Non At which shows us that Indirect Adopter firms
gain from ISO certification via their certified sulrs. In Model 5, merging Direct Complete
Adopters with Direct Non Complete Adopters decrdage value of the predicted value (when it is
compared with Non Adopters). This could mean thatISO certified firms dealing with the non ISO

certified suppliers have some negative signal emthrket.

There is a positive correlation between the hiénain the network and the impact on productivity.
The productivity of Direct Complete Adopter firms higher than those of Direct Non Complete
Adopter firms which are higher than those of IndirAdopter firms which are higher than those of
Non Adopter firms. These findings suggest that gparcertified firm amplifies a positive effect dret
productivity of firms. In addition, owing to the tweork effect, a non-certified firm dealing with

certified suppliers (Indirect Adopters) can als@iove their productivity.

6. Conclusions

The main contribution of this article is the praweig through a network analysis, of empirical
evidence demonstrating the 1ISO norms as Club GaMgsshow that companies which are not 1ISO
certified will, if they have ISO certified firms asuppliers, profit from this network generating the

positive signal on the market through their cextifsuppliers.

Moreover, ourempirical paperposes the importatheoretical questioms to whether the number of
firms which are ISO certified is equal to the Pareptimal number of ISO certified firms. This
guestion is not trivial. At the first glance, duethe existence of external factors, the answelddo@

a negative one (i.e. the number of firms which &B® certified is lower than the Pareto optimal
number of ISO certified firms). However, since #hés no ‘poaching effect’ (i.e. the companies which
are not ISO certified also have to pay an additionat in order to have ISO certified supplierbg t

firms which are not ISO certified directly havesome sense internalised the external effects in the
behaviour. Hence, it may be the case that a nuwibBms which are ISO certified is equal to the

Pareto optimal number of ISO certified firms.
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Table 2. Switching regression (part 1)

Equation 1: Determinants of choosing one of the IS@ategories

Direct Complete Direct Complete | Indirect Adopters
Adopters vs Indirect Adopters vs Non | vs Non Adopters

Adopters (ref) Adopters (ref) (ref)

Constant -2.35%* -4.40%** -2.34%+*
Features of the company’s strategy
Ref = Less Important and Not Important
Quality improvement -0.00 0.22% 0.17=
Cost reduction 0.05 0.09 0.08
New process 0.13** 0.15%* 0.02
External market's constraints
Competitive pressure-yes 0.00 0.05 0.14*
Uncertainty on the market-yes -0.08 -0.05 0.04
Clients conditioned- yes 0.08 0.28* 0.16™
Suppliers conditioned-yes -0.03 0.11~ 0.12*
Stockholders conditioned-yes 0.02 0.18* 0.06
-0.39%* -0.02 0.54%**
Quality department and outsourcing in 1994
Full time quality manager-yes 0.31% 0.62% 0.23**
Outsource quality manager-yes 0.30%* 0.38** 0.06
Capital and Labor
Logarithm of the capital per employee 0.22% 0.20" 0.03
Logarithm of the labor 0.28* 0.51% 0.21%*
Sector of Activity
Ref = textile industry
Agro-Food Industry -0.19 0.35%** 0.61***
Industry of wearing, leather and shoes -0.67** -0.87* -0.25™
Industry of edition, printing and reproduction -0.14 -0.32% -0.06
Manufacture of soap, perfgme_s and care 0. 73w 0.41%* 0.94%*
products and Pharmaceutical industry
Manufacture of household equipments -0.11 0.16 0.34*
Manufacture of automobiles 0.78%* 1.22%** 0.50*
Manufacture of naval, aeronautical and railroad 0.24 113w 0.96%*
materials
Manufacture of boilers, manufacture of metallic
tank, mechanical equipment and machines for 0.62%** 1.14%* 0.71%**
general utilisation
Manufacture of machines for agro-culture,
machines-tools of others specific machines and - 0.72%*
" 0.19 0.74
weapon and munitions
*kk *kk

Manufacture of electric and electronic equipment 087 142 0.72%**
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.22 0.22 0.13
construction equipments
Manufacture wood and paper 0.19 0.48** 0.35*
Industry of artificial fiber , synthetic products 0.72% 113wk 0.53++*
and plastic materials ) ) )
Industry of mineral, organic and parchemical 0.54%* 1,09 0.41%
products
Metallurgies and Transformation of materials 0.92%** 1427 0.73
Manufacture of electric and electronic 0.9+ 57k 0.84%+*

components
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Table 3. Switching regression (part 2)

Equation 2: Determinants of logarithm of added vale per employee (superior position inside ISO netwé)

Direct Complete
Adopters vs Indirect

Direct Complete
Adopters vs Non

Indirect Adopters
vs Non Adopters

Adopters (ref) Adopters (ref) (ref)
Constant 2.63%x* 2.99%** 3.03***
Features of the company’s strategy
Ref = Less Important and Not Important
Quality improvement 0.03 0.03 -0.00
Cost reduction -0.07* -0.08** 0.00
New process 0.02 0.01 -0.02
External market's constraints

Competitive pressure-yes -0.05* -0.05** -0.09**
Uncertainty on the market-yes -0.05* -0.05* -0.02
Clients conditioned- yes -0.00 -0.01 -0.04
Suppliers conditioned-yes -0.02 -0.01 -0.04
Stockholders conditioned-yes 0.02 0.02 0.01

-0.06*** -0.02 0.03

Quality department and outsourcing in 1994

Full time quality manager-yes

Outsource quality manager-yes

Capital and Labor

Logarithm of the capital per employee 0.18* 0.16™ 0.15%**
Logarithm of the labor 0.05* 0.02% 0.01
Sector of Activity

Ref = textile industry
Agro-Food Industry 0.19* 0.2 0.10
Industry of wearing, leather and shoes -0.07 0.01 -0.07
Industry of edition, printing and reproduction 0.21* 0.23** 0.35%**
Manufacture of soap, perfumes and care 0.42%% 0.50% 0.94%*
products and Pharmaceutical industry ) ) )
Manufacture of household equipments 0.08 0.09 0.15*
Manufacture of automobiles 0.23*** 0.17** 0.15
Manufacture of naval, aeronautical and railroad 0.26%* 0.24%* 0.20%*
materials ) ) )
Manufacture of boilers, manufacture of metallic
tank, mechanical equipment and machines for 0.28*** 0.22%** 0.24%**
general utilisation
Manufacture of machines for agro-culture,
machines-tools of others specific machines and 0.34%* 0.32%* 0.36**
weapon and munitions ) ) )
Manufacture of electric and electronic equipment 0.43*** 0.36** 0.36%+*
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.24%+* 0.22%* 0.21%**
construction equipments
Manufacture wood and paper 0.21% 0.18+* 0.09
Industry qf artlfl(:lal fiber , synthetic products 0.3 0.16%* 0.12
and plastic materials
Industry of mineral, organic and parchemical 0.65%* 0.60%* 0.81++*
products ) ) )
Metallurgies and Transformation of materials 0.20%* 0.12* 0.08
Manufacture of electric and electronic 0,25 0,17 0.11

components
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Table 4. Switching regression (part 3)

Equation 3: Determinants of logarithm of added vale per employee (inferior position inside 1ISO netwd)

Direct Complete
Adopters vs Indirect

Direct Complete
Adopters vs Non

Indirect Adopters
vs Non Adopters

Adopters (ref) Adopters (ref) (ref)
Constant 3.13%%* 3.13%** 3.03***
Features of the company’s strategy
Ref = Less Important and Not Important
Quality improvement -0.01 0.09*** 0.08**
Cost reduction 0.00 -0.07* -0.08**
New process -0.04 -0.04* -0.03
External market's constraints

Competitive pressure-yes -0.08* -0.05* -0.07**
Uncertainty on the market-yes 0.00 -0.07* -0.07*
Clients conditioned- yes -0.05 -0.07*** -0.07**
Suppliers conditioned-yes -0.02 -0.02 -0.03
Stockholders conditioned-yes -0.01 -0.00 -0.01

0.11*** -0.05 -0.16***

Quality department and outsourcing in 1994

Full time quality manager

Outsource quality manager

Capital and Labor

Logarithm of the capital per employee 0.12% 0.17* 0.18***
Logarithm of the labor -0.05% -0.05% -0.04*
Sector of Activity

Ref = textile industry
Agro-Food Industry 0.15* 0.14= 0.08
Industry of wearing, leather and shoes 0.04 0.02 0.02
Industry of edition, printing and reproduction 0.40* 0.57+* 0.56***
Manufacture of soap, perfumes and care 1.08%* 0.55%* 0.41%*
products and Pharmaceutical industry ) ) )
Manufacture of household equipments 0.21* 0.10 0.07
Manufacture of automobiles 0.01 0.18 0.22**
Manufacture of naval, aeronautical and railroad 0.18* 0.08 014
materials
Manufacture of boilers, manufacture of metallic
tank, mechanical equipment and machines for 0.15* 0.31%* 0.30%**
general utilisation
Manufacture of machines for agro-culture,
machines-tools of others specific machines and 0.37%* 0.22%* 0.17%*
weapon and munitions ) ) )
Manufacture of electric and electronic equipment 0.22%** 0.29%* 0.31%+*
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.18* 0.19%** 0.21%**
construction equipments
Manufacture wood and paper 0.07 0.04 0.04
Industry qf artlfl(:lal fiber , synthetic products 001 0.07 0.10
and plastic materials
Industry of mineral, organic and parchemical 0.62%* 0.42%* 0.48%*
products ) ) )
Metallurgies and Transformation of materials -0.07 0.14* 0.17%*
Manufacture of electric and electronic 004 001 0.02
components
o?(j=0,1) 0.51 0.44 045 | 043| 049| 0.8
p?p ( j = 0,1) -0.62 *** 0.45%* -0.39** 0.02 | -0.63** | -0.06

Source: Survey COIl merges to the EAE, sample 0923834 and 2445 companies, respectively.
Field: manufacturing industries of more than 20 keyges.
Notes: (*), (**) and (***) indicate parameter sididance at the 10, 5 and 1 percent level respdygtive
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Table 5.Observed and predicted productivity

Model 1 Direct Complete Adopters Indirect Adopters
Observed Predicted Observed Productivity  Predicted Productivity
Productivity Productivity (a) (@)
Means 3.82 3.84 3.66 341
SD 0.49 0.24 0.56 0.24
Model 2 Direct Complete Adopters Non Adopters
Observed Predicted Observed Productivity ~ Predicted Productivity
Productivity Productivity
Means 3.82 3.84 3.56 3.64
SD 0.49 0.25 0.54 0.26
Model 3 Indirect Adopters Non Adopters
Observed Predicted Observed Productivity Predicted Productivity
Productivity Productivity
Means 3.66 3.69 3.56 3.64
SD 0.56 0.32 0.54 0.30

Source: Survey COIl merges to the EAE, sample 0923834 and 2445 companies, respectively.

(a) : Predicted productivity comes from the switchmodel
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Table 6. Switching regression (part 1)

Equation 1: Determinants of choosing one of the IS@ategories

Direct Complete and Direct Direct Complete and Direct
Non Complete Adopters Non Complete Adopters
vs Indirect Adopters (ref) vs Non Adopters (ref)
Constant -1.98*** -4.02%**
Features of the company'’s strategy
Ref = Less Important and Not Important
Quality improvement -0.04 0.18**
Cost reduction 0.03 0.07
New process 0.12%* 0.12*
External market's constraints

Competitive pressure-yes 0.02 0.08
Uncertainty on the market-yes -0.10% -0.07
Clients conditioned- yes 0.03 0.23x
Suppliers conditioned-yes -0.06 0.07
Stockholders conditioned-yes 0.04 0.19*

-0.38*** 0.01

Quality department and outsourcing in 1994
Full ime quality manager 0.28*+* 0.58*
Outsource quality manager 0.27% 0.40%**

Capital and Labor
Logarithm of the capital per employee 0.20* 0.19+*
Logarithm of the labor 0.28* 0.48+**
Sector of Activity
Ref = textile industry
Agro-Food Industry -0.16 0.37*
Industry of wearing, leather and shoes -0.51* -0.74%*
Industry of edition, printing and reproduction 011 -0.28*
Manufacture of soap, perfumes and care products xx o
o -0.75 0.36

and Pharmaceutical industry
Manufacture of household equipments -0.07 0.20
Manufacture of automobiles 0.73*** 1.17%*
Manufacture of naval, aeronautical and railroad 0.17 1,05
materials
Manufacture of boilers, manufacture of metallic tark,
mechanical equipment and machines for general 0.56*** 1.08*+*
utilisation
Manufacture of machines for agro-culture, machines-
tools of others specific machines and weapon and 0.19 0.72%**
munitions
Manufacture of electric and electronic equipment 0.77*** 1.31%*
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.18 0.16%**
construction equipments
Manufacture wood and paper 0.14 0.42%
Industry of artificial fiber , synthetic products and 0.70%* 11wk
plastic materials ) )
Industry of mineral, organic and parchemical 0.48%* 1..00%*
products ) B
Metallurgies and Transformation of materials 0.85*** 1.36™
Manufacture of electric and electronic components 0.81% 1470
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Table 7. Switching regression (part 2)

Equation 2: Determinants of logarithm of added vale per employee (superior position inside 1ISO netw&j

Direct Complete and Direct
Non Complete Adopters
vs Indirect Adopters (ref)

Direct Complete and Direct
Non Complete Adopters
vs Non Adopters (ref)

Constant

2.64**

2.95%%*

Features of the compa
Ref = Less Important an

ny’s strategy
d Not Important

Quality improvement 0.01 0.02
Cost reduction -0.08** -0.09**
New process 0.02 0.01
External market's constraints
Competitive pressure-yes -0.05* -0.06**
Uncertainty on the market-yes -0.06™* -0.06***
Clients conditioned- yes 0.01 0.00
Suppliers conditioned-yes -0.01 0.00
Stockholders conditioned-yes 0.02 0.02
-0.06** -0.02

Quality department and out

sourcing in 1994

Full time quality manager

Outsource quality manager

Capital and Labor

Logarithm of the capital per employee 0.18* 0.17%
Logarithm of the labor 0.05*** 0.03***
Sector of Activity
Ref = textile industry
Agro-Food Industry 0.20™ 0.21%
Industry of wearing, leather and shoes 0.02 0.09
Industry of edition, printing and reproduction 0.20* 0.21*
Manufacture of soap, perfumes and care 0.40%* .47
products and Pharmaceutical industry ) )
Manufacture of household equipments 0.11 0.12
Manufacture of automobiles 0.21*** 0.16**
Manufacture of naval, aeronautical and railroad 0,25 0.2
materials ) )
Manufacture of boilers, manufacture of metallic
tank, mechanical equipment and machines for 0.26*** 0.21%**
general utilisation
Manufacture of machines for agro-culture,
machines-tools of _others specific machines and 0.36%+* 0.34%
weapon and munitions ) )
Manufacture of electric and electronic equipment 0.42+** 0.35***
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.22%* 0.20***
construction equipments
Manufacture wood and paper 0.19** 0.17*
Industry of artificial fiber , synthetic products _ -
- : 0.23 0.16
and plastic materials
Industry of mineral, organic and parchemical 0.61++* 0.56%*
products ) )
Metallurgies and Transformation of materials 0.19 011~
Manufacture of electric and electronic 0.24%% 0.17%*
components ) )
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Table 8 Switching regression (part 3)

Equation 3: Determinants of logarithm of added vale per employee (inferior position inside 1ISO netwds)

Direct Complete and Direct
Non Complete Adopters
vs Indirect Adopters (ref)

Direct Complete and Direct
Non Complete Adopters
vs Non Adopters (ref)

Constant

3.07***

3.17***

Features of the compal
Ref = Less Important an

ny’s strategy
d Not Important

Quality improvement -0.00 0.09%**
Cost reduction 0.00 -0.07*
New process -0.04 -0.04*
External market's constraints
Competitive pressure-yes -0.08** -0.06*
Uncertainty on the market-yes 0.01 -0.06**
Clients conditioned- yes -0.04 -0.07***
Suppliers conditioned-yes -0.02 -0.02
Stockholders conditioned-yes -0.02 -0.01
0.12%+* -0.06

Quality department and out

sourcing in 1994

Full time guality manager

Outsource quality manager

Capital and Labor

Logarithm of the capital per employee 0.12% 0.16%*
Logarithm of the labor -0.05*** -0.06™*
Sector of Activity

Ref = textile industry
Agro-Food Industry 0.15* 0.13*
Industry of wearing, leather and shoes 0.02 0.03
Industry of edition, printing and reproduction 0.39%* 0.58**
Manufacture of soap, perfumes and care products 1.10%* 0.54%*
and Pharmaceutical industry ) )
Manufacture of household equipments 0.20** 0.09
Manufacture of automobiles 0.02 0.16*
Manufacture of naval, aeronautical and railroad 0.19% 010
materials
Manufacture of boilers, manufacture of metallic tark,
mechanical equipment and machines for general 0.16** 0.28***
utilisation
Manufacture of machines for agro-culture, machines-
tools of others specific machines and weapon and 0,37 0.20%*
munitions ) )
Manufacture of electric and electronic equipment 0.237* 0.27+*
Eextractives industries/ Manufacture of glass and
other product glass and ceramic products and 0.19** 0.20%**
construction equipments
Manufacture wood and paper 0.08 0.04
Indus_try of ar't|f|C|aI fiber , synthetic products and 001 0.05
plastic materials
Industry of mineral, organic and parchemical 0,627 0,41+
products ) )
Metallurgies and Transformation of materials -0.06 011
Manufacture of electric and electronic components -0.04 -0.04
o?(j=0,1) 0.45 0.52 0.46 0.43
p% (i =0,9) -0.64 * 0465+ 0,465+ 0.01

Source: Survey COIl merges to the EAE, sample 0230@1 3617 companies, respectively.

Field: manufacturing industries of more than 20 keyges.

Notes: (*), (**) and (***) indicate parameter siditdance at the 10, 5 and 1 percent level respdygtive
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Table 9.Observed and predicted productivity

Model 4 Direct Complete +Direct Non Complete Adoptes Indirect Adopters
Observed Productivity Predicted Productivity Observed Productivity Predicted Productivity
(@) (@)
Means 3.82 3.84 3.66 341
SD 0.50 0.25 0.56 0.24
Model 5 Direct Complete +Direct Non Complete Adoptes Non Adopters
Observed Productivity Predicted Productivit ObsehProductivity Predicted Productivity
Means 3.82 3.84 3.56 3.66
SD 0.50 0.25 0.54 0.25

Source: Survey COIl merges to the EAE, sample 0230@1 3617 companies, respectively.
(a) : Predicted productivity comes from the switghmodel
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