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Abstract

In this paper, we use a French matched employer-employee survey, the C.O.l. survey, conducted in
1997, to describe the generd features of organizationa change in manufacturing firms with more than
50 employees. We work with a sample of 3286 firms and two samples of “core” employees (with a
least ayear of seniority): 2612 blue collars and 1162 technicians and supervisors. We have two man
ams. discuss new ways of measuring organizational change, alowing for diversty in its orientation
and andyze empiricaly how new organizationa practices have been shaping production jobs in
French manufacturing firms throughout the nineties.

In afirgt section, we describe the statistica anatomy of organizationa change, using the point of view
given by management in the business section of the C.O.I survey. We then turn to the labor force
section of the survey where we andyze the patterns of work organization in our samples of blue
callars and of technicians and supervisors. We findly confront the information gathered on these two
different levels.

We find that a common ingredient to new organizationa practices is the production of a collective
knowledge on the shop floor dlowing continuous improvement of the production process. In other
words, organizationd changes would drive a new way of rationdizing knowledge making where
production workers ae asked to explicitly contribute to technologica progress. The structure of
blue-collar effort becomes more complex as they are required to participate intensively both in
information and production flows. However, some results suggest that the core of aganizationd
changes in the nineties has changed direction after the 1993 recession, switching from product and
quaity strategies to low cost drategies and implying more pressure on the work of technicians and
supervisors and adowdown in the “enrichment” of blue collar jobs.
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I ntroduction

They are many theoreticd definitions of organizationd change. For example, following Sah and
Stiglitz (1986), we can define an organization (or “architecture’) to include the way decision-making
units are structured within the firm, the way decision-making power and skills are distributed and the
type of information and communication sructures in place. Thus, any change in the distribution of
power, skills, information or in the lines of communication congtitutes an organizationd change. We
may aso refer to an evolutionist framework (Nelson and Winter, 1982) and define organizationa
change as a change in the routines with which the firm operates.

Recent theoretic nmodds of organizationd changes generdly condder a unique line a change, firms
moving from an old style of organizationa design to a more modern one (Greenan, 2001). In modern
organizations, information systems use decentralized information, process it through networks and
develop horizonta communication channels. Ther production system is characterized by multi-
tasking, autonomous decison making in teams of production workers and horizontal technical
interdependencies gemming from qudity, time and cost cutting congtraints. No theoretical model
dedls with dl these dimensions at the same time, but many focus on “decentrdization” or “increased
flexibility”.

According to management, organizationa change is corrdated with performance improvements.
Firms change their organization to gain competitive advantage. However, in France, satisticd studies
on firm level data relating organizationa change and productivity measures (Coutrot, 1996; Greenan
and Gudlec, 1998; Greenan, 2003) show rather weak evidence of this rdation. At the same time,
labor force surveys indicate that between 1984 and 1998, greater pressure has been imposed on
employees leading to deteriorated conditions of work (Cézard, Dussert et Gollac, 1992; Gollac and
Volkoff, 1996). The increased strain imposed on workers has adso been underlined by empirica
studies based on data for the US (Cappdli and alii, 1997). But empirica research on productivity
impacts of organizationa change in the US leads to results that are more positive than in France'
(Ichniowsky, Shaw and Prennushi, 1997; Black et Lynch, 2000; Bresnahan, Brynjolfsson and Hitt,
2002; Askenazy and Giandla, 2000). This suggests a greet diversty in changes implemented by
firms and/or the presence of large adjustment costs impeding performance.

Moreover, the economic rationae behind organizationd practices implemented by firmsis not clear
cut. They adopt tota quality management and just in time devices, they deayer, reengineer,
outsource, focus on their core competencies, downsize, subcontract etc. Are al these changes
belonging to a same scae or do they imply different directions? Depending on the practice, higher
involvement, empowerment, higher formaization, cost reduction or flexibility are favored. Hence,
these practices do not necessarily go hand in hand with one another. For example, tight deadlines
may interfere negatively with a thorough management of qudity (Keren and Levhari, 1989). Or
increased formdization may limit empowerment: employee has full respongbility in atight framework
defined by precise procedures.

This paper has two main ams. discuss new ways of measuring organizationa change, dlowing for
divergty in its orientation and investigate empiricaly the rationde of organizationa changesin French

! The same kind of difference in French/US empirical results on productivity impacts is obtained when 1T
indicators are used.



manufacturing, trying to understand how new organizationd practices have been shaping production
jobs.

It has been widdly acknowledged by structurd contingency theory and its multiple attempts to gather
datistica information on a wide scae that aganization and organizational change were hard to
measure. We are going to address this issue here once again, using an unusua measurement strategy
embedded in a matched employer / employee survey on organizationa change and computerization
(C.0.1.) conducted in French manufacturing in 19972, Existing econometric literature suggests that
firm leve information about the use of new organizationd practices is a good way to indirectly saize
organizationa change. The business section of the C.O.1. survey adopts this point of view.

But a key dement in understanding what firms do when they implement new organizationd practices
is to identify how job contents and employees efforts are affected. The interactions between the
efforts spent by individua workers and the structure of the organization are dso akey issue asfar as
performance is concerned (Harris, 1994). We are thus going to augment the first set of firm leve

measures by a second one deriving from the labor force section of the C.O.l. survey. More
precisaly, we focus the descriptions given by ‘core employees (with at least one year of seniority) in
production jobs: blue collars on one hand, technicians and supervisors on the other.

The COI survey is a group of 3 business surveys matched with one labor force survey®. Small
samples of employees have been randomly sdected within each firm and interviewed in the context
of their home. In the paper, we focus on the manufacturing sector where the survey benefited from
high response rates both on the firm side (88%) and on the employees side (71%).

We firg describe the satidticd anatomy of organizationd change, using the point of view given by
management in the business section of the C.O.I survey (section 1). We then turn to the labor force
section of the survey where we andyze the patterns of work organization in our sample of blue
collars and in our sample of technicians and supervisors (section 2). We finaly confront the
information gathered on these two different levels, trying to undersand how new organizationd
practices change the work of employees and the Structure of their effort (section 3).

% The idea of the survey originated from a seminar on innovation and performance improvements organized by
Dominique Foray and Jacques Mairesse in 1994-1995. A first description of the project was discussed collectively
in a group and written up by Michel Gollac and Nathalie Greenan (Caby and alii in Foray and Mairesse, 1999). In
the 1990's, in response to the labor market situation, the Ministry of Labor (DARES) became more and more
interested in understanding how it related with firm practices. Furthermore, labor force surveys tended to suggest
that an increasing share of workersfelt high pressure at work. On the other hand, the Ministry of industry (SESSI)
wanted to improve knowledge on the skill bias of technological change. As a result both statistical services
adopted the project that was to become the C.O.1. survey. INSEE got involved because it was interested in the
new methodology of the survey and was sub-contracted by DARES to conduct the labor force survey.

® One business survey covers manufacturing and food industries. The Ministry of industry (SESSI) conducted
the survey in the former while the Ministry of Agriculture (SCEES) took care of the later, the two others are
exploratory surveys in a branch of commerce (home depots type of stores) and in a branch of business services
(accountants) carried out by INSEE (National Institute for Statistics and Economic Studies). The labor force
survey has been conducted by the Ministry of labor (DARES). 8812 workers have been interviewed, belonging to
4025 firms with more than 50 employeesin manufacturing and food industries and with more than 20 employeesin
the service branches. The conception of the business survey in manufacturing and of the labor force survey and
the coordination of the 4 surveys has been directed by Nathalie Greenan at the Centre d’ Etudes de |’ Emploi.



1) The new managerial tool box

1-1 A list of organizational practicesto measure organizational change

Table 1 gives an example of alist of manageria tools extracted from an American management book
by Hal (1987) which French trandation has been a best sdler at the beginning of the 1990's. The
table describes the st of practices that a manufacturing firm should adopt in order to reach
excellence®. Practices can be grouped under three headings just in time (JT), totd quaity
management (TQM) and people involvement. JT and TQM ae viewed as overal process
gpproaches or organizationd devices inducing a more thorough management of production flows and
of qudity issues. Organization in cdls or preventive maintenance are examples of jugt in time

practices, Satistical process control or methods for andyzing causes and effects examples of tota

qudity management practices. In order to produce just in time, to reach total qudity and to promote
continuous improvements, firms have to induce a high level of involvement in their employees. This
involvement does not only imply ahigh level of effort. The design of production jobs entails collective
work and diversfied tasks in the horizontd as well as in the vertica dimenson: job rotation,

decentrdization of operaiond decisons and teamwork are employee involvement practices. Thus
“high performance’ organizations tend to induce an expansion of effort in various dimensionsimplying
physicd, problem solving and interpersona abilities.

[Insert table 1]

This modd of “manufacturing excellence’ stems from the world of management, not from the world
of economists. However, industria relations economists have been attracted by it and have tried to
assess its economic performance (Ichniowski and dii, 1996). In France, in the beginning of the 90s,
a modd of “skill enhancing organization” (“organisation qudifiante’), which has some common
features with the “manufacturing excellence’” mode has been promoted by management science
scholars (Zarifian, 1990, Vetz and Zarifian, 1993).

Ogterman (1994) who tries to measure the use of “flexible work organization”, Ichniowski, Shaw
and Prennushi (1997) who invedtigate the productivity impact of “human resource management
practices’, Cappdli and Neumark (1999) who focus on the establishment-level outcomes of “high
performance work practices’ and Black and Lynch (2000) and Bresnahan, Brynjolfsson and Hitt
(2002) who are interested in “workplace innovetions’ favour two aspect of the modd of
manufacturing excellence described by Hal (1987): employee involvement and quality practices.
They thus make the implicit assumption that the adoption of managerid tools identified as “new” or
“innovative’ leads to organizational change. They aso choose to focus on a subset of tools. Three
main reasons may play a part in this choice: the fact that these practices describe the progressive
verson of workplace trandformations rather than the regressve “low cost” one (Godard and
Delaney, 2000), the need for a ample definition of the new “high performance’ modd and the
underlying reference to the Japanese model.

“ Of course many books have been written on manufacturing excellence, we choose this one in particular because
of its French translation.



In this paper, we try not to make any particular assumption on what makes the core of the new
management modd. We are more interested in what firms actualy do. As aresult, our measure alow
for more divergty than usua in empirical papers on new organizationd practices. The questionnaire
of the business section of the C.O.l. survey is built on a large list of organizationd practices. A
representative sample of about 5000 manufacturing firms over 20 employees has been interviewed.
It benefited from a 88% response rate (95% in terms of turnover)®.

It is a sdf administered survey. The firm response is given by a firm representative chosen by the
headquarters of the firm. In fact the Satigtical office of the Minigtry of Industry isin contact with an
interlocutor in dl firms for the annua survey of manufacture. The C.O.1. questionnaire has been sent
to this person with a letter saying that the headquarters, the human resources department, the
production department and the I'T department were concerned. The letter dso informed the firm that
some workers randomly selected were being interviewed, but of course it did not give their names.
The last question of the survey is about the affiliation of dl the persons that participated in building the
firm's response. In more than haf of the cases, the generd manager is the main contributor to the
firm’'s response.

Firm representatives have a clear picture of dtrategy matters and understand the managerid
vocabulary. If they have not just arrived in the firm, they know what kind of organizationa practices
are being used or adopted, why, and they dso have their own feding about obstacles and
implementation difficulties. We measured the diffuson of the new managerid toolbox in French
manufacturing firms through their interviews (business survey questionnaire). In this paper, we use 7
sets of questions (118 questions in totd) from the business survey questionnaire that ded with
innovative work practices. All these questions are reported in Appendix 1 with weighted percents for
each type of answers from the whole sample of interviewed firms with more than 50 employees.

The varigbles semming from these questions are of a quditative type, ether dichotomous or with
three ordered items. After andyzing their distribution, we decided to build up new variables in order
to dedl with asmdler number of them whileloosing little information. We use 61 questions describing
the dtuation in 1997 and build up 20 “primary” variables with avarying number of items, summing up
to 50. They can be dassfied into three main groups. manufacturing excellence, decentrdization and
“output” variables. In focusing on practices used in 1997, rather than on changes between 1994 and
1997, we implicitly decide to concentrate on medium term organizational change rather than on

short-term organizationa change. The tools used by the firm in 1997 results from “organizationd

design” decisions made by firms throughout the nineties. Thisis partly so because the vocabulary we
use to describe these toolsis especially adapted to the period of the nineties.

1-2 Manufacturing excellence, decentralization and “output” variables

The column “primary vaiables’ in table 2 gives an overdl view of the 20 varidbles through a ligt of
sdected items. It dso gives their names as they are going to gppear in some further tables and
weighted percents. The first three categories of variables may be grouped under the heading
“manufacturing excdlence’. They lig practices that am at optimizing qudity objective and time

® In manufacturing, the C.O.I survey was compulsory, that is firms could be penalized by a fine if the did not
answer. The option of making it compulsory has been discussed with representatives of the statistical
administration, of trade unions and of employers’ federations.



congraint objective and practices that am a spurring employee involvement in information
processing and decision.

[Insert table 2]

Four practices witness the place taken by quality management in the firms drategy. Three of
them are implemented by the firm hersdf: 1SO or EAQF cetification (I SO), other certification or
totd quaity management (TQM ), vaue andyss, functional analysis or AMDEC methods (AM D).
Qudlity certification and totd qudity management are wdl diffused practices. 49% of manufacturing
firms are certified and 35% declare having mplemented totd qudity management. Vaue andyss,
functiond andyss or AMDEC methods are less common (26% of firms). These methods am at
anayzing the consequences of design choices on products and processes. Hall (1987) suggests to
condder them as part of atota quality Strategy (see table 1). The last practice condsts in a pecid
requirement to the suppliers and / or subcontractors of the firm: to comply with 1SO certification or
other formal quality approaches (SI SO). A mgority of manufacturing firms (66%) declare that they
meake this type of requirement, which drives the diffuson of qudity devices These figures witnessthe
horizontd interdependencies implied by qudity standards dong the flow of intermediate goods. there

is no point in maneging thoroughly qudity if inputs are not spotless.

Four practices contribute to a thorough management of time constraint : jug in time ddivery
(DJIT), just in time production (PJIT), 5S method or Tota productive maintenance (TPM ) and
judt in time ddivery required to suppliers and / or subcontractors (SJIT). In 1997, 39% of firms
deliver jugt in time and 38% produce just in time. 5S method originated in Japan. Like tota
productive maintenance, it ams a motivating workers in collecting information about dl the amal
hitches into the production process. 5S method inssts on tidiness and order in the working
environment so that problems are more easly detected. Hall (1987) associates these methods with
just in time because smal hitches can delay production if they are not identified quickly enough. Only
asmall number of firms had adopted one of these methods in 1997 (16%). Like for qudity devices,
manufacturing firms ask they suppliers to ddiver just in time more often than what they do
themsdves 51% have that type of requirement. This is an indication of the horizontd
interdependencies generated by time congtraints.

Three practices that try to induce a higher involvement of employees in information processng
and decison are conddered: sdf managed teams (SMT), problem solving groups PSG) and
project teams ET). In those teams or groups, blue collars complete cognitive tasks. They are
alowed to make operationa decisons by themsaves or collectively on production matters and/or
they exchange information within horizontd networks. Thus, work in teams or groups practices
change the dlocation of cognitive tasks on the shop floor. Three different intengity items are used
giving the percents of concerned direct producers in 1997 (0-10%, 10%-50%, more than 50%).
Manufacturing firms with more than 50% of blue callars involved in problem solving groups or
project teams are scarce: 4% and 2% respectively. This figure reaches 11% for self managed teams
which is higher but sill low. Thus, we grouped bgether the medium and high item. The resulting
varidble measures the existence of such groups on a non negligible scde (more than 10%).
Respectively 28%, 19% et 31% of manufacturing firms have more than 10% of their blue collarsin
problem solving groups, project teams and self managed teams.



The forth category of practices has to do with the way transactions are organized within the firm and
with other firms, through market mechanisms. These practices are seldom taken into account by the
“high performance’ literature, but they are andyzed in transaction cost gpproaches that try to explain
the sze of the firm or the determinants of its frontier. In away, we could say that the practices we
measure give account of the degree to which the firm uses contracts to organize flows of intermediate
goods and services. We group them under the heading of “decentrdization of the organizationa
dructure’. We think of decentrdization in the sense used by traditiond theories of hierarchy: a
hierarchical sructureis more decentralized when its units are more autonomous in their decisons or if
mechanisms others than authority contribute to the coordination of activities.

The decentralization of the organizational structure is saized through the use of five practices.
Two of them influence internd organization: organization in profit centers OPC) and the use of
formal in house customer/supplier contracts (CSC). 31% of manufacturing firms over 50 employees
are organized in profit centersin 1997 and 29% use formd in house customer/supplier contracts. We
cdl the organizaiond tools in this category “pseudo-market” practices. The three other practices we
consder shape externd organization: outsourcing of functions (OUT), sub-contracting of production
(SUB) and asking suppliers to take part in designing end products (SDP). In 1997 45% of
manufacturing firms outsource more than three functions, 54% sub-contract part of their production
and 42% ask their suppliers to take part in designing end products. We group outsourcing, sub-
contracting and partnership in design activities under the heading of “market” devices.

Firm representatives were also asked about aspects of the organization that could be affected by the
implementation of new managerid tools. This is why we cdl variadles deriving from these questions
“output” variables. Thefirs group of “output” variables considered come from a series of question
about the alocation of respongibilities between management, production workers and specidists® for
10 “indirect” tasks on the shop floor that have to do with the preparation of work (sharing work,
stting machines), information processng (controlling qudity, contributing to performance
improvement) and with decison (setting machines, sopping and darting production in case of an
hitch). We decided to make up three “primary” variables measuring the sze of the respongbility
sphere of each worker category in 1997. Management isimplicated (IM ) in more tasks (in the listed
range) than production workers (IPW) or specidigs (1S), but the degree of implication of these two
latter categories are informative about the decentralization of shop-floor operationa decisons and
about the role of technica expertise. We think that theses variables could react in response to the use
of “manufacturing excellence’ practices (qudity, just in time and employee involvement). As
suggested by theories of hierarchy, we aso congder that the number of hierarchicad layers within the
firm (HL) is apotentid organizationa “output” measure of decentralization through “ pseudo-market”
and “market” devices.

By sdecting questions and building up “primary” variables, we have tried to manage a rich but not
too large information set on organizationd change. In the following section, we are going to use this
<t to describe the main directions of changes adopted by manufacturing firms.

® The questionnaire gave the following indication: Management (“ hiérarchie”) groups all the workers with aformal
authority on other workers, production workers (“opérateurs’) are the staff that deal with direct production either
in an isolated situation or within teams or groups and specialists (“spécialistes’) are employees with a specific
technical knowledge (quality or maintenance for example) et which activity is specialized in this domain.



1-3 Intendgity and orientation of organizational change

Mog of the time, empirical studies in economics concentrate on a small number of quantitative
vaiddes IT invetment, R&D expenditures etc. The difficulty with organization is that it cannot be
summarized with one quantitetive variable. Rather, a large set of quditative variables are potentia
candidates. Most econometric studies relating new organizationa practices and performance have
focused on a smal number of variables in this set, like TQM, job rotation, saf-managed teams.
Others use “output” indicators like the reduction in the number of hierarchicd layers.

We have underlined that this choice was sometimes guided by the will to promote a virtuous
organizationd modd. It some dudies, it dso derives from narrowly defined sample of firms dso
vigted through field work, where the richness in implemented practices is smdler that in a nationd
survey (Ichniowski, Shaw and Prennushi, 1997). Focusng on one or two practices has another
advantage. It makes it easier to discuss results and to test additiond relations like interaction terms
between practices.

However, if we measure organizationa change through a nationd statigtica survey, it does not make
sense to focus on one specific practice. On a large sample of firms, al types of firms coexist and
some of them have adopted multiple devices. Thus, as dl implemented practices may interfere with
performance improvement, we must take them dl into account. And in this case, we have to face the
issue of syntheszing parsmonioudy information. In the following, we have opted for the use of
multiple correspondence analyss. Such a todl is suitable to describe a multi faceted endogenous
shock such as organizationa change. In France, it is often used in quantitative sociologica research
(Kramarz, 1986; Gollac, 1989) and economists sometimes recourse to it to describe firm behavior
(Salais, 1992, Greenan and Guellec 1998, Greenan, 2003). This tool may show that the heart of
information is embedded in a amdl number of variables highly corrdated with al the others. In this
cass, it helps choosing these variables. Otherwise, it can be used to build up synthetic indexes that
are particularly hepful when the variables of interest are latent, indirectly measurable through a large
number of quditetive variables.

We work with the sample of 3286 manufacturing firms with more than 50 employees where
employees have been randomly selected for the labor force section of the survey. The column
“synthetic variables’ in table 2 gives an overdl “picture’ of the man results of the multiple
correspondence andysis. Fire, we give the interpretation of factor 1, dong with the Sx variables that
contribute the mogt to itsinertia. We then give the same information for the three following factors.

The firgt factor measures the intendty in use of new organizationd practices. The three others
describe orientations in changes. factors 2 and 3 describe tendons within the modd of
“manufacturing excellence’ and factor 4 gives the intengty in use of “market” and “pseudo market”
devices.

Clearly, practices under examination clugter. Firms are firgt discriminated by the intensty with which
they use new organizationd practices. This indicates that dl types of practices go hand in hand with
one another. The result on the clustering of practices was adready observed in 1993 (Greenan,
2003). What we find hereisin line withthe ideathat new organizationa practices are complementary
in the sense that the effectiveness of one practice is enhanced by the implementation of others.
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If we look more closdly a the contribution of the different items to the inertia of the factor we find
that the items with the strongest contribution corresponds to the less diffused practices for its postive
pat (5S method or TPM, vadue andyss, functional andyss or AMDEC method, problem solving
groups) and to the absence of the most diffused practice for its negative part (suppliers have to
comply with 1SO or other sandards). In terms of “output variables’, the intengity in use of new
organizationa practices goes together with a higher number of hierarchicad layers, expressng a sze
effect. We dso find a higher involvement of production workers and specidigts in “indirect” tasks
that make the everyday life of the shop floor. This support the idea that new organizationd practices
are corrdlated with more responsihilities given to bottom line employees. The increased role played
by specidigtsin apogtion of “experts’ is another interesting result, less discussed in the literature on
organizationd change than the “empowerment” of production workers. It was dso found in the 1993
urvey.

The modd of “manufacturing excellence’ suggests that totd qudity, just in time and employee
involvement go hand in hand together. Factors 2 and 3 tell us that in practice there are some tensions
between these three different orientations of organizational change. More precisdly, judt in time
caries a conflicting relation with production work in tesms and groups on the one hand (factor 2),
with quality management devices on the other hand (factor3). The just in time practice that
contributes the most to the first opposition isjust in time ddivery, whereas just in time production and
ddivery is opposed to quality certification practices on the second factor.

“Output” variables dlow going alittle degper into the understanding of these tensons. Work in group
or teams, as opposed to judt in time delivery implies a higher involvement of direct producers in
indirect tasks and a lighter presence of management. This confirms the fact that our variables about
the sharing of responsihilities on the shop floor react to team work practices. When opposed to
quality management devices, jugt in time sysems are used by firms with a amdl number of
hierarchicad layers (0 to 2), that are less inclined to outsource tasks and to give a lot of
responghbilities to specidists. This type of just in time organization has been portrayed by field work
gudies in sub-contracting firms of the French automobile industry (Gorgeu et Mathieu, 1995). Thus,
the tensons registered in factor 3 could discriminate small sub-contracting firm required to ddliver
justin timefor large indudrid firms putting emphad's on qudity issues.

The intengty in use of “maket” and “pseudo market” devices is a second orientation in
organizationa change. We have described these practices as contributing to the decentrdization of
the firm's hierarchica dructure. The fact that they cluster on the fourth factor tends to indicate that
they belong to the same dass of organizationa desgn varidbles. Like the preceding “manufacturing
excellence’ orientation, “market” orientation gppears partly independent from the intendty of usein
organizationd practices. Firms with different levels of intengty in use of new organizationd practices
can experiment tensons within the “manufacturing excellence’ modd or different leves of intengity in
use of within or between firms market transactions.

Moreover, these practices interact strongly with “output” variables, but not with the expected ones.
There is no Smple correlaion between the decentrdization of the hierarchica sructure and the
number of hierarchica layers or the involvement of bottom line workers. However, the intervention
pheres of management and of specidists are negatively corrdated with “market” and “pseudo
market” devices. More decentrdization in the hierarchicd dructure implies a lesser need of
management authority and of experts with speciaized knowledge.
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2) Patterns of work organization described by employees

Until now, we have exploited the same type of information as the one used n most econometric
Sudies about organizationd change: information given by a firm representative spesking in the name
of the whole organization. In this section, we are going to cross check this “firm” leve information
with information given by randomly selected workers.

2-1 Words of the firm and wor ds of employees

In business surveys, information on organizationa change may be influenced by what the respondent
thinks a modern corporation should be. This may induce a bias towards a podtive corrdation
between organizationd devicesif this pictureis one of afirm with the latest managerid tools. Thisisa
mgor problem in “organizational design” studies that try to measure the complementarities between
manageria practices.

But what kind of information can be gathered in a labor force survey? The vocabulary that has been
used in the business section of the C.O.I survey can only be understood by a smadl fraction of the
firms workforce thet is part of the managerid staff. The C.O.l. survey option is to ask workers to
describe precisely their every day work, usng a very smple and factua vocabulary. While testing
different questions on the two types of interlocutors, it gppeared that firm representatives could
answer more easily questions on organizationa changes than questions on the state of organization,
while the reverse was true for workers. As a result, most of the questions asked to firms are of a
dynamic type (“what has changed between two dates?’) whereas most of the questions asked to
workers are of gtatic one (“how do you work at the date of the survey?’).

Numerous organization studies have pointed out the discrepancy between forma organization and
current practices. Firm representatives generdly describe forma organization, whereas workers can
be asked about what they really do and how they adapt assgnments to the context of their work.
Topics like empowerment, worker involvement and greater autonomy on the shop floor cannot only
be invedtigated through what management knows about it. It is even more true for consderations
about work rhythm, stress or al type of adjustment costs caused by organizationa change. Thus, the
interview of employees dlows to mesasure the various dimensions of effort. As a result, crossed
interviews of firms and employees dlows to go one step further in the understanding and description
of interactions between the efforts spent by individua workers and the structure of the organization.

In the C.O.I survey, interviewed workers have been randomly sampled in the gtaff of interviewed
firms from a file of government origin thet gave the list of al the workers present in the firms on the
31% of December 1996. Workers have been interviewed about one year later. As a result, the
sample we use is representative of ‘core employees with at least one year of seniority within
interviewed firms. The labor force survey has been carried out by phone or face to face when the
selected person could not be reached by phone. In both cases workers have been interviewed in the
context of ther leisuretime.

We aso know that the content of work depends strongly on the job and on the position occupied by
the worker in the organization. Answers of al types of workers on organization cannot be treated
symmetricadly. As we have decided to investigate manufacturing industry, we have aso chosen to
focus on the answers of the largest categories of employees. blue-collar workers on one hand,
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technicians and supervisors on the other one. With their one year of seniority, they beong the “core”
of the shop-floor workforce. The sample of the labor force section of the survey includes 2612 blue
collarsworking in 1710 firms and 1162 technicians and supervisors working in 943 firms,

As we have dready mentioned it, workers describe how everyday work is carried out within the
firm. We kept dl the questions that were connected with the selected business survey variables. For
example, blue-collar workers are asked if they have to meet precise quantified qudity standards like
wastage rates or measurable characteristics of the product. We guess that the answer to this question
should be connected with the answer of the firm representative about quality registration systems or
total quality management practices. Appendix 2 gives the 41 questions sdected from the labor force
survey and the weighted percents of positive answers from the whole samples of interviewed blue
collars and technicians and supervisors.

2-2 Flows of information and decisons and production flows

Like with the business section of the survey, we decided to make up a smdler number of “primary”

variables, 14 in totd. Mot of the questions lead to an answer of a“yesor no” type. By summing up
the number of positives answers on precise topics, we are able to build up variables that give anidea
of the intengty of various dimensions of effort. The columns “primary varigbles’ in tables 3 (blue
collars) and 4 (technicians and supervisors) gives an overdl view of the 14 variables through alist of

sdected items. It ds0 gives ther names as they are going to appear in some further tables and

weighted percents. We distinguish between variables that measure flows of information and decisons
and variables that contribute to the description of production flows.

[Insert tables 3 and 4]

Workers involvement in information processing and decision flowsis seized through a group
of 8 “primary” varidbles. A fird st of 5 variadles give some indications on communication: vertica
and horizontal communicaion (VCOM and HCOM), communication with other services
(COMQOS), communication with outsde the firm (COM EX) and contact with the customer (CUS).
On the shop floor, a maority of blue-collar workers communicate with their boss and their
colleagues in one way or in another. Communication with other departments in the firm is rarer:
nealy haf of blue-collar workers attached to the core of firms workforce do not discuss, nor are
helped, nor exchange indications with other depatments. Finadly, 80% of blue collars are not
involved in informetion exchanges about their work with persons from outside the firm and 87% are
never in direct contact with the customer. This leaves 20% of them involved in such exchanges, 6%
of them doing it for multiple purposes and 2% being in condant contact with the customer. As
compared with blue collars, technicians and supervisors are involved in more communications,
epecidly with digant interlocutors. colleagues from other services, people outsde the firm and
customers.

The number of meetings attended per year (M EET) messures inditutiondlized or forma ways to
communicate. In a meeting, communication takes place between a group of people wheress the
other forms of communication that we mentioned are more bilateral. On the whole, 35% of blue
collars and 8% of technicians and supervisors never participate into meetings in the context of their
work and respectively 26% and 70% attend one or more meseting per month.
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The synthetic variable on the scope of initiative (SCOPE) sums up different types of hierarchica
constraint. Do supervisors give precise ingdructions about how to do the work? |s the employee not
dlowed to modify what he has to do? Does he follow ingtructions to the letter? Is he frequently
checked? When unforeseen contingencies occur, does he cal on other people to fix the problem?
23% of blue collars have to comply with 3 or more of these hierarchicad condraints. On the other
extreme, 35% of blue-collar workers have some scope to adapt assgnments to their need or to
define themselves the content of their work. The remaining 42% experiment moderate hierarchica
condraint: they have no scope for changing things, but direct supervison is not very srong.
Technicians and supervisors have a larger scope of initiative than blue collars. only 7% have to
comply with very strong hierarchica condraints and 62% are clearly autonomous in their everyday
work.

Employees are dso asked if they make propositions for process improvement (PPIM ) measuring
ther participation to the building up of a collective knowledge on how to improve processes. 61% of
blue-collar workers declare such propostions, which is rather high and 85% of technicians and
SUPENVISors.

The description of production flowsrdieson 6 “primary” varigbles. A firg variable tdls how much
time the employee spends doing production work within a group or collectively (PGROU). 45% of
interviewed blue collars never work within a group or collectively, but 28% do it dl the time. These
figures reach respectively 29% and 12% for technicians and supervisor : they are more involved than
blue collars into collective production work, but they do it with lower intengty.

Two questions are related to quality management practices. Does the worker hasto follow some
precise quality norm (QUAL) or to participate in product testing (TEST)? 46% of blue collars and
47% of technicians and supervisors are concerned by the former and respectively 48% and 60% by
the latter.

A last st of three variadbles are connected with the management of time constraint. They
describe different condraints weighing on the work rhythm. Is work rhythm congrained by
quantitative norms or deadlines (R) or by horizontd linkages with his colleagues or with the customer
(RC) ? or is it congrained by machines or by the design of the work process (RTEC)? We
condder that dl these variable measure some sources of interdependencies between workers in the
work done: due to time schedule, production flows, equipment or to the production process itsdlf.

Very tight time congtraints are declared by 27% o blue-collar workers and 46% of technicians and
upervisors: in this case work rhythm is defined by an externd demand needing an immediate
response. This complements information on contacts with customers. If only 4% of blue collars have
direct contact with customers, they impose tight work rhythm on about one third of them. These two
figures are closer in the case of technicians and supervisors (42% and 47%). Another 47 % of blue
collars (27% of technicians and supervisors) have production norms or deadlines to meet between 1
hour and one day. The remaining 26% (27%) work with dack deadlines.

The identity of the person, colleague or customer, who drives horizontaly the production flow, gives
another information. We have aready measured whether customer was imposing a tight time
condraint. But externad demand may not aways require immediate response. We find that 35% of
blue collars and 22% of technicians and supervisors do not have their work rhythm imposed by



14

either customers or colleagues. On the opposite Side of the scale, respectively 20% and 17% refer
baoth to the influence of customers and colleagues on their work rhythm. The remaining hdf is shared
between Situations where only colleagues are a source of pressure (respectively 26% and 18%) and
Stuations where only customers (respectively 19% and 43%) are so. We can derive a third
information on the influence of customers on production work from this variable: it concerns 39% of
blue collars and 60% of technicians and supervisors if we take into account both tight and dack
pressures on work rhythm.

Technology itsdf is another, more traditional, source of horizontal pressure on work rhythm. The
conveyor bdt is the best example. We built a synthetic indicator on technologica congraints
summing up avariable on rhythm imposed by automatic moving of a product or a part, a variable on
rhythm imposed by automatic pace of a machine and a variable on repetitive work. 41% of blue
collars are not concerned by those congtraints and 38% are concerned by 2 or dl of them. Thus,
more traditiond ways of congtraining direct production work are not out of date in manufacturing as
far as blue-collar work is concerned. If technicians and supervisors fed the congtraints imposed by
customers more strongly than blue collars, 83% of them are able to avoid technica congraints.

2-3 Intengity of communication, intensity of constraints, customersand colleagues

In order to better understand the various dimensions that structure the work and efforts of blue-collar
workers and of technicians and supervisors, we use multiple correspondence analysis. Variables built
on the answers given by employees are less corrdated with one another than firm leve variables: to
reach a proportion close to 20% of totd inertia, 3 factors have to be considered in the worker level
andyss, whereas 2 were sufficient in the firm leved andyss. This happens even though some of the
respondents belong to the same firm. If organizationa practices cluster, shop-floor job profiles are
quite varied. We retain the 3 firat factors of the andyses to describe parsmonioudy blue collars and
technicians and supervisors work organization. We interpret them as describing the intengty of

communication on the shop floor, the intengty of condraints and the opposition between work
“pulled” by demand or work “pushed” by colleagues. The columns “synthetic varigbles’ in table 3
and 4 give an overdl “picture’ of the main results of the multiple correspondence analyss. These two
“pictures’ are built according to the same principles as in table 2. We first consder the results
obtained with the sample of 2612 blue-collar workers. Then we outline the differences found in the
andysis based on the sample of 1162 technicians and supervisors.

Verticd, horizontd, within firm, between firm and group communication in meetings come together
on the firg factor of the blue collars multiple correspondence andysis. Thisis why we interpret it as
measuring the intensity of communication on the shop floor. Like new organizationd practices,
different types of communication clugter. Blue collars are dther part of a large communication
network where they share information with various interlocutors or they do not discuss at dl about
their work. But there is one “communication variable” thet is excluded from this clustering: regular or
permanent contact with the customer. Although it implies communication, it does not favor a very
large communication network. One reason could be that blue collars in such Stuations have jobs
where they are more isolated, like in storehouses.

Three other variables have a drong contribution to the firsgt factor without measuring directly
communication: scope of initiative, propogtion for process improvements and work rhythm fixed by
externd demand needing an immediate response. The firgt two variables are directly connected with
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employee involvement. Workers with low intendty of communication experiment high hierarchicad
congdraints whereas numerous information exchanges is correlated with some scope of initigtive. This
does not imply that horizontal and verticd communication are subgtitutes: workers with more initiative
aso communicate more intensvely with their boss. Besdes, they are more prone to proposing
process improvements whereas workers under tight hierarchica supervison seldom do it. If some
blue collars communicate more intensively than others, it seems that it is because they are more
autonomous and have to find their own ways when they face problemsin the course of production.

The third variable is an indicator of high time pressure weighing on work. We are surprised to find it
contributing strongly to the inertia of the firgt factor. Intense communication and low supervison does
not mean no condraints on work. This result tends to indicate that in order to cope with externa
demand needing immediate response, blue collars need to have the scope to interact directly with
those that will help them fulfilling their task. About a third of blue collars work under high time
pressure, the analyss shows that these workers have a complex sructure of effort where, a the
same time, they have to produce intensively to reach tight deadlines and to interact with a large
network of contacts. Another consequence is that high hierarchical congraint and high time pressure
are antagonidtic.

The second factor adds congtraints other than high time pressure and hierarchical congtraints to the
description of blue-collar work organization. These additiona condraints can coexist with different
levels in intengty of communication. We group them under the heading of intensity of industrial
constraints like different types of communication, high technical congraints (work rhythm fixed by
the pace of a machine), medium time pressure (deadlines to meet in one hour a most), qudity norms
and permanent production work within a group are correlated with one another. Vice versa, some
blue collars do not experiment any of those congraint. Workers that have a regular or permanent
contact with the cusomer are more frequently in this Stuation. The same interpretation as the
previous one for this variable holds. These workers are isolated on the shop floor, they do not
interact with other workers either through information flows or through production flows.

These reaults are in line with the ones obtained in a amilar analyss using the 1987 TOTTO survey
(Greenan and Guellec, 1998). Intensity of communication and intendity of congtraints gppeared to be
two strong dimengons sructuring blue-collar jobs. However hierarchica constraints were correlated
with both factors wheress here, they are clearly isolated from the other types of congraints. This can
be interpreted as a piece of evidence showing that congraints tend to shift in time with the diffuson
of new organizationa practices.

The third factor separates jobs that are “pushed” or influenced by colleagues from jobs that
are “pulled” by demand or close to the market. On one sde, workers are in contact with the
customer or have their work rhythm congrained by them within very tight deadlines, on the other one
workers communicate with colleagues or have their work rhythm influenced by immediate
dependence on them in the work done.

When production flows are pushed by colleagues and technical congtraints are high, then colleagues
impose a time congraint on work. If, on the contrary, technicd congraints are low, time congraints
ae dso weak and information exchanges are dense between colleegues. The same kind of
asociation is observed with the influence of the market. When production flows are pulled by
demand and technica congraints are high, then the customer imposes time pressure on production
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flows. On the opposite, with low technica congraints the proximity of the market does not mean
increased time pressure for the worker, but rather information exchanges and direct contact with the
custome.

The dimensions that structure technicians and supervisors work organization are close to the one
characterizing blue-collar work, with some smal differences. The firgt factor measures the intengty of
communication, the second one the opposition between work “pulled” by demand or work “pushed’
by colleagues and the third one, the intengity of technicd, hierarchicd and time condraints.

If we condgder the sample of technicians and supervisors, we observe that different types of
communication cluster, participating heavily to the congruction of factor 1. We have observed that
intense communication was pogtively correlaed with a high scope of initiative and heavy time
pressure weighing on the work rhythm of blue collars. This does not hold for technicians and
supervisors whose communication intendity is more specifically connected with quality issues and
mestings.

This contributes to shape differently the condraints weighing on work. Some blue collars experiment
high time pressure, but it is generally associated with low hierarchica condraints and a low or
medium level of industrial congtraints. On the contrary, dl these congtraints clugter for technicians and
supervisors. We interpret the 3¢ factor as the intensity of technicd, time and hierarchical congtraints
whereas we have interpreted the 2" factor of the blue collars multiple correspondence andysis as
the intengty of indudtrid congtraints.

Findly, for technicians and supervisors like for blue collars, information and production flows can
ether be “pulled” by demand or “pushed” by colleagues. In the case of blue collars, high information
flows with colleagues and customers are associated with low indugtrial congtraints and production
flows “pushed” by colleagues and not “pulled” by customers are associated with a low intensity of
communication. In the case of technicians and supervisors, things work out differently. Information
exchanges with colleagues do not play any role in the shaping of the factor and contacts with the
customer are not correlated with the intendity of congtraints.

Some further investigations on the two multiple correspondence andyses bring another result to the
fore: blue collars, technicians and supervisors cannot develop a high involvement in information
processing and decison and have a the same time their work rhythm fixed by heavy indudtrid
condraints. There is a kind of physcd and / or organizationa limit to some patterns of work
organization.

3) Organizational change and production job characteristics

We have now three pictures. The first one is built on manageria representations and shows patterns
of use of new organizationd practices in French manufacturing firms. The second and third ones are
made out of descriptions given by blue collars, technicians and supervisors of how their day to day
work takes place and show patterns of work organization. In this section, we are going to put these
pictures together thanks to the matching possibilities between the two sections of the C.O.l. survey
which dlows us to check whether and how new organizationd practices shapes the design of
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production job. This linkage is important both because it defines the sze of potentid productivity
gains and because it is a source of tensions that may impede performance.

We are firg going to condder methodologica problems raised by the fact of reaing firm leve
information with information given by smal samples of workers within firms. Then we are going to
rdae“primary” variables and findly, we are going to work with “synthetic’ variables.

3-1 Methodological issues

The C.O.l. survey took the option to interview smdl sample of workers within each firm: two
workers have been interviewed in firms with less than five hundreds employees, three workers in
bigger firms. This choice may gppear questionable. It seems difficult to build up serious measures
without a large sample of workers within each firm. But this would have been very costly, especidly
when compared with traditional busness survey where the answer of “the firm” is most of the time
the answer given by one person alowed to talk in the name of the organization. However, it has been
backed up by previous empirica work showing that if workers are randomly sdected within the firm
and interviewed a home, away from the influence of the context of their work and knowing thet the
firm ignores their being interviewed, then the answers given by smal samples of workers can be
ussfully included in a modd specified at the firm leve. In this case, employee-based variables are
subject to important errors. But they are sampling errors that can be assessed, aslong asthereisa
large enough sample of firms with two or more employees selected a random. Moreover, results
about the sgnificance of coefficients are robust (Mairesse and Greenan, 1999).

We have on one hand firm level variables and on the other one varigbles built on answers given by
andl sample of employees (1, 2 or 3 whether blue collars or technicians and supervisors) within
each firm. Lets congder the following smple regresson moded specified &t the firm leve:

yi=ax +e

fori = 1to N, wherei isthe subscript for thei th firm in the sample of N firms considered, where 'y,
is "explained" by %~ and a is the parameter of interest. As usud e denotes the disturbance term in
the regression, summarizing al sources of “errors’, which we assume to be uncorrdated with .’
However, unlike the dependent variable y; , the explanatory variable X is not directly observed at
the firm level. The “true varigble’ x~ can however be estimated or proxied by the firm level empirical
average % of an employee survey based variable. To give an example, X could be the share of blue
collars making propostions for process improvement in firm i and y the number of indirect tasks
production workers are responsible for according to the declaration of firm representatives.

If n employees are surveyed in the i firm and if h denotes the H" surveyed employee, we have:

x=(a xn)/n

h=1

" We also assume that eisi.i.d., with E(g) = 0 and Var(g) = s., and we delete the constant in the regression for
simplification without real loss of generality.
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where the variable x;, either directly corresponds to the answer given by the H" surveyed employee
in firm i to an gppropriate question or is condructed from his or her answers to a relevant set of
questions, and where the summation is over dl the n surveyed employessin firmi.®

Depending on the number n of surveyed employees per firm, the observed x is more or less affected
by sampling errors, and using it to gpproximate the “true’ X in the mode will cause 4 , the ordinary
least squares estimator of a, to be more or less severely biased. It is easy to see that we arein a
classical case of random errors in variables where we can estimate the error variance and hence
compute a consistent corrected least squares estimator.

We compute the correction on the sub-sample with two employees and gpply it to the coefficient
estimated on the whole sample of employess. If we note s? the sub-sample “within firm” (across
employees) variance and Var(x) the sub-sample “between firm” variance of the individud employee
variable X, the corrected least square estimator a isSmply given by:

¢ u

e u

3 1 "
a=ad =
(S S u

g S

g 2va(x)

In what follows, we are not going to run regressons. More Smply, we are going to compute Sze (4
items) and sector (16 items) controlled correlations between firm level varidbles (y;) and firm leve
averages of employee leve variables (). We can aso compute a corrected correlation coefficient r :

¢ u
é 1 ua
r=r$ o
€ 2 U
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e 2var(x;) g

3-2 Correlations between primary variables

The “primary” variables we used in our multiple correspondence andyses are numerous. we work
with 50 different items at the firm and at the worker level. We choose to focus on the items that
contribute the most to the inertia of the selected factors. At the firm level, we keep the 22 “primary”
variables that are displayed in the lines of table 2. They gppear in the columns of table 5. Pand 1
shows the correlations for the variables measuring practices connected to the modd of
“manufacturing excdlence’” and pand 2 shows varigbles measuring “pseudo market” and “market”
practices and “output” varigbles. The name given to each firm leve variable in table 5 gppears in
table 2, together with its literd explanation. At the employee leve, we focus on the 15 “primary”
variables that are common to the analyss of blue-collar (table 3) and technician and supervisor (table

® For simplicity and since our model of interest is specified at the firm level, we use the notation x, rather than the
usual notation % (where the dot subscript indicates over which index the mean of x;, is computed). Note also that
we simply use x rather than the more precise % or % (with the overbar or the overhat reminding that it is an
estimate over the random sample of the n; surveyed employeesin firmi).
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4) work organization. The figures disolayed in table five are corrected size and sector-controlled
correlation coefficients ¢) between firm level and employee level “primary” vaiables. They are
ggnificant a least a a 10% levd. “B” (respectively a“T”) in front of a coefficient indicates thet it is
based on a blue-collar indicator (respectively a technician and supervisor one). Grey areass
correspond to line and columns where many coefficients are gnificant. We are first going to discuss
correlations focusing on the description of firm level practices and organizationa “output” variables
(grey columns), and then we are going to discuss the responsiveness of “primary” variables built from
employees point of view to the different firm leve indicators of organizationa change (grey lines).

[Insert table5, pand 1]

The “high performance’ practices that are the easer to characterize in terms of shop-floor work
organization are SO certification, vaue andyss, functiond anayss or AMDEC method and Totd

Productive Maintenance. 1SO certification has some incidence on the whole firm. This might be the
reason why it is more easly characterized. The two other groups of practices can be precisey

defined and where not frequently used at the time of the survey 26% and 16% of firms respectively)
which could explain a higher precison in the firm levd response. TOM, JT and employee
involvement practices are more ambiguous, or leading to more diversity in terms of their implication
on every day work organization.

In firms tha try to manage thoroughly quality issues, technicians and supervisors tend to
communicate more intensvely with distant interlocutors, but to be less in contact with the customer.
Blue collars attend more frequently meeting to which technicians and supervisors aso participate and
they make propositions for process improvements. In those firms, technicians, supervisors and blue
collars have to follow precise quality norms and they participate into product testing.

There is one amilarity between quality practices and just in time practices. blue collars more often
attend meetings and they adso comply with qudity norms and product testing activities. Management
of production flows gppears specific in firms using just in time practices, but in a surprisng way. We
expected to find a higher time pressure on work rhythm, driven by customer demand, and we do not
find it. Instead of that, we find that blue-collar work is structured by high technicd congraints and
dependence upon colleagues in the work done. As compared with blue collars, technicians and
upervisors are not as involved in information flows and quality issues and they dso less often have
their work rhythm determined by immediate dependence on colleagues.

We cannot redly go any deeper into the description of employee involvement practices. We even
find no sgnificant correlaion between them and the fact that shop-floor workers do production work
within a group. The only tangible results concern problem solving groups: in firms where more than
10% of production workers are involved in such groups, blue collars atend more frequently
meetings, they make propositions for process improvements, they participate into product testing and
they have to comply with precise qudity norms. This result is close to the one found for quaity
practices.

[Insert table 5, panel 2]

Like “employee involvement” practices, “pseudo market” and “market” practices, leading to a higher
decentrdization of the overdl organizational structure have light implications on paiterns of work.
This is not very surprisng, given ther am and nature. The subcontracting of production has the
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srongest impact and there are some common features between subcontracting and asking suppliers
to take part in designing end products. blue collars communicate more intensvely with their boss and
their work rhythm is more often fixed by the customer. Moreover, in subcontracting firms, blue-collar
workers experience high time pressure, they do less propositions for process improvements and
technicians and supervisors less often have to follow qudity norms. We were expecting that type of
work pattern to be associated with just in time practices which is not the case. The decison to
subcontract might be connected with some pesks in the activity, explaining why workers are subject
to higher time pressure and less work enrichment.

“Output” variables about the implication of production workers, specidists and management in
indirect shop-floor tasks are well correlated with worker level varigbles. This confirms that they
complement usefully questions about practices in firm level questionnaires on organizationd change.
When, according to the firm representative, production workers are implied in more than 7 indirect
tasks (out of a list on 10 tasks), blue-collar workers declare that they attend meetings more
frequently, make propogtions for process improvements, follow quality norms and participate into
product testing. In those firms supervisors and technicians communicate more with other services and
experiment less time pressure on their work. When specididgts have a high implication, technicians
and supervisors more often exchange information with outsde the firm, they follow qudity norms and
work under high time pressure, while blue collars work under high indudtrid congtraints: they spend
most of their time doing production work within a group, experiment high technicd condraints, have
to comply with quality norms and participate into product testing. Findly, when management is highly
involved, technicians and supervisors are more degply involved into information and decision flows,
they work under high time pressure and test products, while blue collars seem to be specidized in
direct production under high technica congraint.

Teking the point of view of practices, we have found that some of them where more easy to
characterize with our worker leve variables; that the practices we grouped together in our firm level
analys's have common fegtures; and that we could identify some tensions between qudity and just in
time practices, confirming our result based on firm levd multiple correspondence andysis. Quality
and just in time practices do not have the same implications on the work of blue collars, technicians
and supervisors. However, the main difference is not in more “work enrichment” versus “more time
pressure on the work rhythm”, but in “more communication”, especidly for technicians and
upervisors versus “higher technicd congraint” weighing on blue-collar work. The tradeoff between
“work enrichment” and “time pressure’ is more characteristic of subcontracting firms or of firmswith
one or two hierarchicd layers.

We are now going to check whether we can identify a common fegture from the point of view of
production workers in dl the firm leve variables that we measure. In other words, are there some
worker level varigbles that are sysematicdly responsve and with the same type of response to dl
our firm variables whether built on blue collar or on technicians and supervisors answers?

Four varigbles are in this case: Attendance to more than one meeting per month, propositions for
process improvements, quality norms and product testing. Firms that use new organizationd
practices and where production workers and/or speciaists are more involved into shop-floor indirect
tasks have blue-collar workers, technicians and supervisors who atend meetings more frequently,
who more often make propositions for process improvements and who more frequently follow
qudity norms and participate into product testing.
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However, three exceptions to our main results have to be discussed: firms that subcontract, firms
with alow implication of management and firms with one or two hierarchica layers react negatively
to our four employee levd vaiables. These firm-levd vaiables define a high intengty in use of
“market” and “pseudo-market” devices in our firm level multiple correspondence andyss, an
orientation of organizationd change that is independent from its intengty and from the tensgons within
the “high performance” mode. The employee leve results we find here show that this orientation may
correspond to a“low cost road” in organizationa changes.

The responsiveness of meetings and propositions for process improvements indicate that a common
ingredient to dl firm leve variables has to do with the production of a collective knowledge on the
shop floor dlowing continuous improvement of the production process. New organizationd practices
would build up a new way of rationdizing knowledge making, where dl workers are asked to
explicitly contribute to technologica progress. This is only a possble interpretation of our results.
More meetings and more suggestions could aso be an indirect measure of the adjustment cost
associated with the implementation of new organizational practices. When ways of doing things
change in an organization, people have to meet to find agreements and to work out solutions to
unforeseen problems. If the first interpretation holds then the characteristics of production jobs in
manufacturing would durably be dtered. But if the second interpretation is right then patterns of work
organization could move back to another equilibrium.

The respongveness of qudity norms and product testing tells us that in the nineties, many changes
have amed at improving quality and products. Thisis even clearer when varigbles about information
technologies are added in the andys's (Gollac Greenan and Hamon Cholet, 2000). Throughout the
nineties, investments in computers, together with organizationd change have amed a enhancing
product quaity, increase product differentiation and favor the renewd of products range upon the
pressure of market uncertainties and of customer request. Thus, focus on product and qudity
identifies a dominant orientation in technological and organizationd changes sarting early in the
decade. However, the analyss of the firm level information on short term evolutions after the 1993
recesson could indicate some changes in this orientation at the end of the period: time congraints
become nore centra, together with an expanding use of “market” and “pseudo-“market” devices,
backed up by the development of network facilities and upon the pressure of financid restructuring.
This may imply that the “low cost road” has become more prevaent, contributing to a deterioration
of working conditions.

Finaly, two variables are dso quite responsive to the use of new organizationa practices. regular or
permanent contacts with the customer and work rhythm fixed by colleagues rather than customers.
But they respond differently depending on practices or on the professond identity of the worker.
When manufacturing firms implement practices connected with the “manufacturing excellence”’
model, blue collars, technicians and supervisors less frequently have regular of permanent contacts
with the customer, but they do when firm decentrdize their overdl structure. Whatever the type of
changes implemented by firms, blue collars more often have their work rhythm determined mainly by
the immediate dependence on colleagues in the work done (except for sub-contracting) when the
reverseistrue for technicians and supervisors.

3-3 Correlations between synthetic variables
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We ae now going to turn to the corrected sSize sector-controlled corrdations between our
“gynthetic’ varidbles. The firm leve “synthetic” variables are Smply the coordinates of firms on the
four firg factors of our firm level multiple correspondence andyss (FF1 to FF4). The employee leve
“gynthetic’ varigbles are the firm levd average of the employees coordinates on the three first
factors of our employees multiple correspondence andyses. one for blue collars (FB1 to FB3) and
one for technicians and supervisors (FT1 to FT3).

We gpply the same correction on the correlation coefficients as for “primary” variables, based on the
ub-sample of firms with two interviewed employees, but we consider two different ways of building
worker leve “synthetic’ variables: running multiple correspondence analysis on the whole sample of
employees (MCA1) or running it on the sub-samples of employees afilisted to a firm where two
workers of the same type have responded (MCA2). Results are given in table 6. We first discuss
corrdations involving the intensity in use of new organizationd practices (FF1) and then we turn to
the orientation of organizationa changes (FF2 to FF3).

[Insert table 6]

We find that firms with an intense use of new organizationd practices (FF1) have ther blue-collar
workers who communicate more intensively (FB1) and who experiment higher industrial congtraints
(FB2). Thus, intense organizationd change is corrdated both with higher autonomy or more
decentrdized information processng and with higher condraints on work due to automated
technology, repetitive tasks and qudity standards or due to high time pressure generated by an
external demand needing immediate response. On the other hand, weeak organizationa change goes
with high hierarchicd condraints, and light technical condrant and time pressure. As far as
technicians and supervisors are concerned, we aso find that the intengity in use of new organizationa
devices is pogtively corrdated with the intengty of communication (FT1). In firms with intense
organizationa changes, technicians and supervisors communicate more with distant interlocutors and
in the context of meetings and they spend more time deding with qudity issues. In the opposite
Stuaion, technicians and supervisors are not involved in information flows and they have alow scope
of initidive.

The linkage we find between a high intensity of communication and organizational change confirms
wha Gant, Ichniowki and Shaw (2002) found in the sted industry. Using a persondly collected
database on worker interactions and communication patterns in 7 stedl finishing lines, they show that
amove to a high-performance workplace “would involve a disruptive overhaul in the entire network
of interactions among al workers &t the plant” (p.326).

But the fact that a high leve of blue-collar communication is o corrdated with heavy time pressure
and the corrdation between organizationa changes and intensity of industrid condraints also shows
that as they work smarter, blue collars dso work harder, especidly in environments with heavy
equipment. As a result, the dructure of blue-collar effort becomes more complex as they are
required to participate intendvely both in information and production flows. This is condgtent with the
idea that reorganizations are a source of work intensfication (Gollac and Volkoff, 1996, Green,
2001).

Furthermore, we have checked in our sample that patterns of work with smultaneoudy high
communication (and time pressure) and high industrid congraints were exceptiona, showing a kind
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of physicd and / or organizationd limit to some structures of effort. Thus, firms that implement new
organizationd practices have to ded with thisinterna contradiction. The difficulty stressed in the case
of blue collars does not hold for technicians and supervisors. New organizationd practices increase
their communication activity, but do not seem to add more congraints on their work apart from the
fact that they are more heavily involved in qudity issues.

The orientation of organizationa changes aso influences the nature of blue-collar job profiles. If we
congder tensons within the modd of “manufacturing excellence’, we observe some sgnificant
corrdations with the orientation toward just in time when it is defined in opposition with teamwork
practices (FF2). In this case, just in time mplies less communication (FB1) while demand pulls
information and production flows (FB3). On the opposite, teamwork is associated with more intense
blue-collar communication and flows pushed by colleagues rather than by customers. Note that here,
the tradeoff between communication and work intengity is aleviated because when changes are
oriented towards just in time, even though customers structure flows, blue collars are not asked to
respond immediately to demand and when changes are oriented towards teamwork, even though
communication is high, time and technicd condraints reman intermediate and are mitigated by
colleagues.

Findly, the orientation of organizational changes towards “market” and “pseudo-market” devices
(FF4) is negatively corrdated with the intendty of industrid condraints weighing on blue-collar work
(FB2) and with the intengity of technicians and supervisors communication (FT1). For the latter, it is
positively correlated with information and production flows pulled by demand (FT2). In away, firms
that choose to use intengvely internd and external market transactions tend to “export” ther
industrial congraints. This type of environment seems harder on technicians and supervisors work
because they have to ded with stronger customer pressure while participating into a smdler
communication network, implying less autonomy and less sources of help.

Conclusion

In this paper, we had two main ams: discuss new ways of measuring organizetiona change, dlowing
for diversty in its orientation and analyze empiricaly how new organizationa practices have been
shaping production jobs in French manufacturing firms throughout the nineties.

Methodologicdly, we have underlined the advantages of matched employer / employee surveys of
organizational change. From a detigtical point of view, samples of interviewed employees within firms
do not need to be large which alows mitigating the cost of such an operation. The centra criterion
for a high qudity survey is the random sdection of employees. It is adso important to be able to
conduct interviews outside the context of the firm. These two conditions are fulfilled in the C.O.I.
survey. We dso show that it is important to work with a large pool of questions and variables.
Questions about the use of specific managerid tools work well and have the advantage of being
asked in many surveys. But some tools are more precisay percaeived by firm representatives than
others there is more diversity between firm that declare using just in time practices or teamwork than
between firm who declare being 1SO certified. Moreover, firm representatives may be tempted to
declare the use of more tools than they effectively do if they fed that “modernity” or “being in the



24

fashion” is important. Other firm level questions may be usefully desgned like our questions on

organizationd “outputs’. In dl cases, the employee levd questionnare is a very interesting
complement to the firm level questionnaire. Findly, we show that multiple correspondence andysisis
useful to synthesize information. This is because “organizationd change’ is a latent varidble that

cannot be described by a unique “primary” variable. Each “primary” varidble that can possibly be
used is too imprecise to grasp the essence of organizational change. Multiple correspondence
andys's, which takes into account the information embedded in large sets of variables dlows to built
indicators which are more precise and which take diversity into account. Two “primary” variables
could however be second bests. The number of new organizationa devices used or implemented by
the firm is not too bad because practices tend to clugter. It can be built from firm level questionnaires.
From labor force surveys, the number of meetings attended to in aweek, amonth or ayear isadso a
good varigble.

Our empiricd study leads to many results. Firs, if we focus on results semming from the business
section of our survey, we find that the firg dimensgon of organizationd change in French
manufacturing is its intensity and this because, as we have dready underlined it, new organizationa
practices tend to cluster. But we aso find two different and independent types of orientations in
organizationd changes. one of them is towards the implementation of the mode of “ manufacturing
excdlence’, the other one is towards a more extensve use of internal and externa market
transactions. Within the model of “manufacturing excdlence’, there are tensons between the
management of quality issues and the management of time congtraints.

Second, the intensity of communication, the intengty of congraints and the fact that information and
production flows are “pulled” by demand or “pushed” by colleagues are discriminatory features of
blue collars as wdl as technicians and supervisors work organization patterns. Differences between
blue collars and technicians and supervisors lie in the structure of condraints. High time pressure
comes with high intendty of communicatiion and scope of initiative in blue-collar work and it is
independent from industrial condtraints that group moderate time pressure, technica congraints and
qudity standards. High time pressure, technicd and hierarchica congraints come together in the
work of technicians and supervisors while qudity standards are correlated with the intendty of
communication. We dso find tha shop-floor workers cannot develop a high involvement in
information processing and decison and have a the same time their work rhythm fixed by heavy
indugtrid congraints. There is akind of physicd and / or organizationd limit to some sructures of
effort.

Third, when we confront firm level measure with employee level measures, we find that the common
ingredient to new organizationa practices is the production of a collective knowledge on the shop
floor dlowing continuous improvement of the production process. In other words, organizationd

changes would drive a new way of rationdizing knowledge making where al workers are asked to
explicitly contribute to technologica progress. This result isin line with theoreticd modds that focus
on decentraization of operationa decisions. But, it also Stresses another important dimension of

changes, not dways present in theoreticd models: the fact that workers are more dependent on one
another in the work done. They have to communicate, exchange ideas, meet together, and help one
another.

However, further results tend to suggest that the core of organizationa changes in the nineties has
changed direction after the 1993 recesson, with some implications on the characteristics of
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production jobs. Firms which use of new organizationd practices result from choices taken in the
beginning of the nineties seem to search away of better mastering qudity issues rather than away to
give a quicker response to market demand. We show that tensons within this strategy could drive a
phenomenon of blue-collar work intengfication. After the recesson, it seems that more
manufacturing firms have chosen to develop strategies based on the extendion of internd and externd
market transactions and on quicker response to demand pressure. If this is confirmed, it could lead
to a Stuation with more pressure and tensions weighing on the work of technicians and supervisors
while the “enrichment” of blue-collar work blue-collar would dow down.
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Table1: General view of manufacturing excellence

Tota Quality
Qualité Totale

People involvement
Implication des
hommes

Justin Time
Juste-a-temps

. o People Implication des S X
Total qualit ualité total i Just in time Juste-a-temps
qualtty Q involvement hommes P
. . Qualité définie . N
Defined quality selon les besoins S“”"Vf”" Objectif de survie Work_pla_ce Organisation qu poste
to customers . per spective organization de travail
du client
Total Effort de Total Changement
0 aefc]:cc‘ajrptpany I”ensemble de organization complet de Visibility Visihilité
I"entreprise reform I”organisation
Targets for Objectifs/ cibles | Responsibility at | Responsabilité a la Limited L
) s - . Stocks limités
improvement d’amélioration the sour ce source inventory
. ) Qualité du . Plus de
Qual |'ty process; processus: qualité More skills, less qualification, Reduped setup | Temps dle'cha}ng.ement
quality product . effort . , times de série réduits
du produit moins d’ effort
Responsibility at | Responsabilite ala | o) oipjo workers | PErsonnel souple | g oy 1ot sizes | Faible taille deslots
the source source et polyvalent
Statistical Contrdle statistique Broad Recherche d’une Reduced lead Cycles de production
process control de processus per spective vision globale times réduits
Réduction de la
Reduced space : surface
Group :
. Technologie de
Immediate Correction . . technology
feedback immeédiate Full work Plein-emploi Standard g;?:]fqz
routings, Imol !
Cell layouts mplantation en
cellules
Méthode d’analyse _ . .
Cause and effect Y People Enrichissement des Producible Conception
de causes et . -
methods o effets developement compétences designs « manufacturable »
Reduced Réduction de la . Atmosphére de .
variancein variabilité dansle Problem solving résolution des Stable, repeating Charge stab!eet
atmosphere N schedule renouvel ée
process processus problémes
Opérations
Failsafe congues pour Performance Mesure des Preventive Maintenance
operations empécher les measur ement performances maintenance préventive
défauts
Standardization Standardisation _Cont| nuous Amellqratlons Cycle time Analyse des temps de
improvement continues analysis cycle

After Hall (1987, p.25) and its French trandation (1989, p. 43.)
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Table 2: The measure of organizational changein 1997 :
the point of view of management

Primary variables Name | 0p Synthetic variables
Quality o Tensions
1SO 9001, 1SO 9002 or EAQF certification Isoy |49 within the
. . « high
Other certification or Total Quality Management TOMY | 35 performance »
Value analysis, functional analysisor AMDEC method | AMDY | 26 02+ model
Suppliers do not comply with SO or other standards | SISON | 34 03- — 6+
Just in time
Just in time
A
System of just in time delivery DJTY | 39 05+ 2] © 04 | ©2+
System of just in time production PJITY | 38 06+ 85| 01+
5S method or Total Productive Maintenance TPMY | 16 g 01+ Teamwork
Suppliers are not asked to make JI T deliveries SJIITN | 49 Q. 06+ | ©5-
<
I nvolvement of employees = v
c
More than 10% of production workersin ... 8 )
o, Quality
... Self managed teams SMTM | 31 S O3+
... Problem solving groups PSGM | 28 % 04+ a2+
... Project teams PTM [ 19 § a1+
_ N o
Decentralization oy
)
Organization in profit centers OPCY |31 i
Formd in-house customer / supplier contracts cscy S Intensity in use
n-house e Pl 29 8 of market / o6+
Outsourcing of more than 3 tasks OUT3M | 45 a pseudo market
) ) B practices
Subcontracting of production SUBY |54 05+
Suppliers take part in designing end products SDPY | 42 04+
“output” variables
High implication of production workers (7 to 10 tasks) HIPW | 22 (4
High implication of specialists (7 to 10 tasks) HIS |18 Decentralization 03-
Low implication of management (O to 3 tasks) LIM 20 01+
High implication of management (8 to 10 tasks) HIM 24 O2-
From O'to 2 hierarchical layers HLO 2 | 28 ® Justin time ©4+
Vsquality
From 5 and 9 hierarchical layers HL59 |17 ©3-

Source: C.O.I survey, 1997, business section, MEFI-SESSI, MAP-SCEES

Note: This table gives the percents computed on the sample of 3286 manufacturing firms with more than 50 employees where at least
one employee responded to the labour force section of the C.O.1. survey. @5+ in front of “just in time delivery” means that this
variables contributes positively to factor 1 and that it is the fifth variable contributing the most to itsinertia.
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Table 3 : Patternsof work organization in 1997:
The point of view of blue collars

Primary variables Name | % Synthetic variables
Flow of information and decisions o [3)
Very intense communication with bosses HvcoM |20 06+ -
Very intense communication with colleagues HHCoM |13 Intensity of 03+ §- ©5-
communication 8
Very intense communication with other services HComMoOsS |11 02+ g
Very intense communication with outside the firm HCOMEX | 7 O6- é
Regular or permanent contacts with the customer HCUS 4 a3- %
Attendance to more than one meeting per month MEETIM | 26 ®
Very high scope of initiative HSCOPE | 17 05+
No propositions for process improvements PPIN 39 04-
Production flows (2
Nearly permanent production work within a group HPGROU | 28 =
— _ ) | ntensity of 2
Prescription of precise quality norms QUALY |48 industrial (h
Product testing TESTY |48 constraints 04+
Work rhythm fixed by immediate response to demand WRIDEM | 27 01+ o1+
No prescribed time weighing on the work rhythm NOPRES | 26 a5-
Work rhythm fixed by the customer WRCUS |19 g 02+
Work rhythm fixed by colleagues WRCOL | 26 % ©6-
Work rhythm fixed by customers and colleagues WRCUCO | 20 ;_ 04+
No horizontal linkages weighing on the work rhythm NOHLIN |35 § 3-
Work rhythm fixed by high technical constraints WRHTEC | 38 02+ =
No technical constraint weighing on the work rhythm NOTECH |41 a1-

Source: C.O.1 survey, 1997 labour force section, MES-DARES

Note: This table gives the percents computed on the sub-sample 2612 blue collar workerswith at |east one year of seniority inafirm
with more than 50 employees that has responded to the business section of the C.O.1. survey. @5+ in front of “very high scope of
initiative” means that this variables contributes positively to factor 1 and that it is the fifth variable contributing the most to its
inertia.
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Table 4 : Patterns of work organization in 1997 :
The point of view of technicians and supervisors

Primary variables Name | 0p Synthetic variables
Flow of information and decisions (1] (2
Very intense communication with bosses Hvcom |34 06+
Very intense communication with colleagues HHCOM |16 Intensity of 04+ -
communication c
Very low intensity of communication with colleagues LHcoM |13 01- Qg
8
Very intense communication with other services HCoMOS |27 02+ g
Q
Very intense communication with outside the firm HCOMEX |30 S
4
Regular or permanent contacts with the customer HCUS 42 2 O3+
No contact with the customer NCUS 46 3 a1-
Attendance to more than one meeting per month MEETIM |70
Medium low scope of initiative M1SCOPE | 5 O3+
No propositions for process improvements PPIN 15 03-
Production flows ©
Q
No production work within agroup NPGROU | 29 05- §
Nearl t producti k withi HPGROU | 12 |ntensity of ©6+
early permanent production work within a group technical,
Prescription of precise quality norms QUALY |47 _t' me an_d
hierarchical
Product testing TESTY |60 constraints
Work rhythm fixed by deadlines to meet in 1 hour at most WR1HOU | 12 E a4-
Work rhythm fixed by immediate respond to demand WRIDEM | 47 04+ % O5+
<
No prescribed time weighing in the work rhythm NOPRES | 27 ©2- %—
Work rhythm fixed by the customer WRCUS |43 8 06+
o
Work rhythm fixed by colleagues WRCOL |18 a2-
No horizontal linkages weighing on the work rhythm NOHLIN |22 o1-
Work rhythm fixed by high technical constraints WRHTEC | 4 ©5+

Source: C.O.1 survey, 1997 labor force section, MES-DARES

Note: This table gives the percents computed on the sub-sample 1162 technicians and supervisorswith at least one year of seniority in a
firm with more than 50 employees that has responded to the business section of the C.O.1. survey. ®5-in front of “no production work
within a group” means that this variables contributes negatively to factor 1 and that it is the fifth variable contributing the most to its
inertia.
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Table5: Firm representatives and production workers: controlled correlations on primary variables (panel 1)

B: Bluecollars, N.5=1710 . .
T: Technicians and supervisors, N.'=943 Quality Just in time I nvolvement of employees
Flow of information and decisions ISOY TOMY AMDY SISON DJITY PJITY TPMY SJITN SMTM PSGM PTM
Very intense communication with HVCOM B -0.06* B 0.06
bosses T 0.07*
Very intense communication with HHCOM
colleagues T 0.09**
Very mten;e communication with HCOMOS
other services T 0.05 T 0.07*
Very mtensg communication with HCOMEX B -0.08*
outside the firm T 0.07*
Regular or permanent contacts with HCUS B 0.06* B -0.05
the customer T-0.10** T 0.08** T -0.07* T —0.06
Attendance to more than one meeting MEETIM B 0.07* B 0.04 B -0.09** | B 0.06* B 0.09** |B0.13** |B-0.07* |BO0.08** [BO0.12**
per month T 0.07* T 0.06* T —-0.06 T 0.08*
Propositions for process e B 0.10%* B 0.07* B 0.14** B 0.11** | B 0.07*
improvements T 0.06
Production flows ISOY TQMY AMDY SISON DJITY PJITY TPMY SJITN SMTM PSGM PTM
N.earlly permanent production work HPGROU
within agroup
_ . . B 0.09** B -0.07* B 0.07* B 0.07* B -0.06 B 0.08**
UALY
Prescription of precise quality norms Q T 0124+ T _0.07* T 0.06
ok ok '* * % % i3
Product testing TESTY B 0.13 B 0.08* B 0.07 B 0.10* B 0.09 B 0.12
T 0.06
Work rhythm fixed by immediate WRIDEM B 0.11**
response to demand T —0.06*
. B —0.05*
Work rhythm fixed by the customer WRCUS
. B 0.06 B 0.05
WRCOL
Work rhythm fixed by colleagues T006 |T-007 |T-007 [To009* |T-0.06"
No horizontal linkages weighing on the B -0.06
NOHLIN
work rhythm T 0.07*
Work rhythm fixed by high technical WRHTEC B 0.09** B 0.10** | B0.09** |B0.08** |B-0.08
constraints

Source: C.O.1 survey, 1997 labour force and business sections, MES-DARES, MEFI-SESSI, MAP-SCEES

Note: Displayed coefficients are sector-size controlled (respectively 16 and 4 dummies) correlations between firm level variables built from the answers of firm representatives (column) and
firm level variables based on respectively one the frequency of blue collars’ (B) and technicians and supervisors' (T) answers within a given firm (lines). These correlations have been
corrected for the downward bias resulting from the sampling error in measures built from the answers of employees. **, * and no star respectively indicate that the coefficients are
significant at a 1%, 5% and 10% level.
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B: Bluecollars, Ng®=1710 L « " \ar
T: Techniciansand supervisors, Ny =943 Decentralization Output” variables
Flow of information and decisions OPCY CSCY OouT3aMm SUBY SDPY HIPW HIS LIM HIM HLO 2 HL5 9
Very intense communication with HVCOM B 0.07* B 0.11**
bosses
Very intense communication with HHCOM
colleagues T -0.08** | T0.06
Very mten;e communication with HCOMOS
other services T 0.05 T —0.06 T 0.06
Very mtensg communication with HCOMEX
outside the firm T 0.06*
Regular or permanent contacts with HCUS B 0.06* B 0.08** | B-0.06*
the customer T 0.06
Attendance to more than one meeting MEETIM B 0.08** B 0.07* B 0.06* B -0.05
per month T 0.06 T 0.09** T 0.05
Propositions for process e B -0.05 B 0.09*
improvements T0.08** | T-0.08**
Production flows OPCY CSCY OouT3aMm SUBY SDPY HIPW HIS LIM HIM HLO 2 HL5 9
Ngqu permanent production work HPGROU B 0.07% B 0.05
within agroup
_ . . B 0.05 B 0.07* B 0.07* B -0.06
UALY
Prescription of precise quality norms Q T _0.07* T 0.07* T_0.09**
. B 0.11** B 0.07* B 0.06**
TESTY
Product testing T-007 |T006 |T-006
Work rhythm fixed by immediate B -0.06
WRIDEM
response to demand T 0.08** T-0.10** [T 0.06 T 0.05
_ B 0.05
WRCUS
Work rhythm fixed by the customer T-005 T009* |To007*
. B 0.05 B -0.07* B 0.07*
WRCOL
Work rhythm fixed by colleagues T 006 T 0.07*
No horizontal linkages weighing on the
NOHLIN
work rhythm T-0.08* |[T-0.06 T0.08* [T-0.06
Work rhythm fixed by high technical WRHTEC B 0.13** B 0.06
constraints

Source: C.O.1 survey, 1997 labour force and business sections, MES-DARES, MEFI-SESSI, MAP-SCEES

Note: Displayed coefficients are sector-si ze controlled (respectively 16 and 4 dummies) correlations between firm level variables built from the answers of firm representatives (column) and
firm level variables based on respectively one the frequency of blue collars’ (B) and technicians and supervisors' (T) answers within a given firm (lines). These correlations have been
corrected for the downward bias resulting from the sampling error in measures built from the answers of employees. **, * and no star respectively indicate that the coefficients are
significant at a1%, 5% and 10% level.
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Table 6 : Firm representatives and production workers.
regressions on synthetic variables

Intensity in use of Teamwork Just in time Intensity in use of
new organizational versus Versus market / pseudo
practices Just in time practices quality practices mar ket practices
(FF1) (FF2) (FF3) (FF4)
Blue collar workers(MCA1: N®=2398, N"=1710; MCA2: N®=1252, N"=626)
Intensity of communication MCAL 0.10** 0.10**
(FB1) MCA2 0.09** 0.08
Intensity of industrial MCA1 0.13** -0.11**
constraints
(FB2) MCA2 0.18** 0.13* -0.14**
Flows pulled by demand MCA1 -0.06*
ver sus pushed by colleagues
(FB3) MCA2 -0.11*
Technicians and supervisors (MCAL: N'=1104, NF=943: MCA2: N®=306, N"=153)
Intensity of communication MCAL 0.11** -0.16**
(FT1) MCA2 0.22* -0.20*
Intensity of technical, time MCA1
and hierarchical constraint
(FT3) MCA2
Flows pulled by demand MCA1 0.07 0.08*
ver sus pushed by colleagues
(FT2) MCA2

Source: C.O.1 survey, 1997 labour force and business sections, MES-DARES, MEFI-SESSI, MAP-SCEES

Note: Displayed coefficients are sector-size controlled correlations (respectively 16 and 4 dummies) computed using synthetic
variables stemming from firm-level, blue collar-level and technicians and supervisors level multiple correspondences analyses that ran
on the whole sample (MCA1) and on the sample of firms with two responding blue collar workers or technicians and supervisors
(MCA2). These correlations have been corrected for the downward bias resulting from the sampling error in measures built from the
answers of employees. **, * and no star respectively indicate that the coefficients are significant at a 1%, 5% and 10% level.
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Appendix 1 : Thebusiness section of the COI survey:
from the questionsto synthetic indicators

1) Selected questionsfrom the COI questionnaire

We selected seven sets of questions that follow each other in the COI questionnaire (118 questionsin total, 61 questions for
1997). We give the corresponding questions, keeping the same presentation as in the questionnaire except that we have
replaced the original numbers given to the questions (3.1 to 3.15, 4.1t0 4.8, 5.1 t0 5.3, 6.1 to 6.10, 7, 10.1 to 10.3 and 14.8) by
names (in between brackets and in capital letters) corresponding to those that we use in the tables and figures.

For each set of questions, we give the percents of manufacturing firms (excluding energy and food industries) with more than
50 employees that ticked each cell computed from the sample of respondents (3286 firms) and using weights to adjust for
sampling rates and non response. Frequency counts from the business part of the COI survey are published in Favre,

Francois and Greenan (1998). The whole questionnaire and some descriptive results have been translated in English. They are
available upon request.

3. Doesyour company outsour ce any of the following tasks ? (OUT) In 1997 Change since 1994

Yes No + = -
Resear ch / development / design 28 72 12 86 2
Purchasing 8 92 2 97 1
Production engineering / production management / scheduling 5 95 2 97 1
Manufacturing / production 10 91 4 A 1
Quality assurance 14 86 8 91 1
Maintenance 23 77 8 91 1
Sales 10 0 4 1
Marketing / advertising 24 76 8 2
IT 40 60 17 3
Tdephony / networks 17 83 9 1
Human resour ces / staff training 20 80 7 91 2
Accounting / management control 17 83 4 95 1
Finance/ cash management 11 39 2 9% 2
L egal affairs 49 51 13 85 2
Environment / health and safety 16 84 7 92 1

4. Doesyour company use the following or ganizational device ? In 1997 Changein the % of
employees affected since
1994

Yes No + = -
(1S0) I SO 9001, | SO 9002, EAQF certification 49 51 30 69 1
(TQM) [ Other certification or total quality management 35 65 20 80 0
(AMD) [ Valueanalysis, functional analysisor “AMDEC” method 26 74 13 87 0
(TPM) [ 5Smethod or TPM (Total Productive M aintenance) 16 34 9 0 1
(OPC) | Organization in profit centers 31 69 10 89 1
(CSC) Formal in-house customer / supplier contracts 29 71 13 87 0
(DJIT) | System of just in timedelivery 39 61 19 81 0
(PJIT) | System of just in time production 33 62 18 82 0

5.1n 1997, what per centage of company employeestook part in thefollowing typesof teamsor groupsof ...
Production workers Other workers
0% -10% | 10% -50% | 50% + || 0% -10% | 10% -50% 50 % +

(SMT) | Sdf managed teams 69 20 11 71 22 7
(PSG) Problem solving groups 72 25 3 66 28 6
(PT) Project teams 81 17 2 67 28 5
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6. In general, who iswas authorized to do thefollowing in In 1997 In 1994

your company wor kshopS? Management| Production | Specialist ||[Management| Production | Specialist
(morethan oneanswer possible) (MAN) | worker (PW)|  (SPE) (MAN)  |worker (PW)|  (SPE)
Adjust installations 23 57 50 24 49 51
Perform 1% level maintenance 11 64 42 13 51 49
Allocatetasksto production workers 15 10 8 85 7 7

I nspect quality of supplies 39 37 42 40

Inspect quality of production 48 52 40 51 41 1
Participatein performance improvements 79 ) 37 81

Participatein projectsteams 71 39 37 71 29 33
Stop production in case of an incident 73 46 26 75 24
Troubleshoot in case of an incident 55 46 12 58 37 11
Start production again in case of an incident 75 25 28 77 20 25

7. How many hierarchical layers are /wer e there between production workers (level 0) and the head of the company (level

N) ? (HL) and (EVHL)
In 1997, N =1 7 In 1994, N =1 8
N=2 20 N=2 18
N=3 30 N=3 29
N=4 25 N=4 24
N=5 12 N=5 13
N=6 and + 6 N=6 and + 8
10. Did your compagny ask suppliersor subcontractorsto do any of thefollowing in 19977 Yes | No
(SDP) ..take part in designing end-products 42 58
(SJIT) ..makejust-in-timedeliveries 51 49
(SISO) | ...comply with | SO standardsor other formal quality approaches 66 4
14. Does your company use any of the following meansto adjust output In 1997 Change since 1994
todemand ?
Yes No + =
[ (suB) | Subcontracting 54 46 19 75 6

2) From questionsto variables about organization

Using the answers to the 61 questions about the situation in 1997, we built up 20 qualitative variables the state of the
organization (50 items or modalitiesin total).

With the first set of question, we built an indicator of the number of tasks outsourced (OUT), taking 4 modalities, OUTO for no
function, OUT1 2for 1 or 2 functions, OUT3 5for 3to 5 functionsand OUT6_15 for 6 to 15 functions.

The second set of questions identifies firms that are using new organizational tool (noted SO, TQM, AMD, TPM, OPC, CSC,
DJIT and PJIT) in 1997. We built up a sets of 8 variables indicating, whether the firm is using (Y) or not (N) a special
organizational tool.

From the third set of questions, we built 3 dichotomous variables, using the answers given about the participation of production
workers to teams or groups (SMT, PSG or PT). They indicate weather more (M) or less (L) than 10% of the production workers
participate in the group in 1997.

Three variables have been constructed from the forth set of questions, whichisvery rich in terms of information, describing the
number of tasks (in the list of 10 tasks given by the questionnaire) each type of worker is responsible for in 1997. Each variable
takes four modalities depending on its distribution: from 0 to 3 tasks, 4 or 5 tasks, 6 or 7 tasks and from 8 to 10 tasks for the
hierarchy (noted LIM, M1IM, M2IM and HIM); from 0 to 2 tasks, 3 or 4 tasks, 5 or 6 tasks and from 7 to 10 tasks for production
workers (noted LIPW, MUPW, M2IPW and HIPW); 0 or 1 task, 2 or 3 tasks, from 4 to 6 tasks and from 7 to 10 tasks for
specialists (noted LIS, M1IS M2IS and HIS).
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A variable gives the number of hierarchical layersin 1997 (HL), grouped in four items O to 2 noted HLO 2, 3 noted HL3, 4
noted HL4 and 5 and more noted HL 5 9.

The sixth set of questions gives some further information about the requirements of the firm towards its suppliers and sub-

contractors. Three variables have been built from it (noted SDP, SJIT and SI SO), indicating whether the firm requires (Y) or
not (N) each of the devices.

The last question used is about subcontracting of production. It has been isolated from the set it belongs to, dedicated to the
issue of quantitative flexibility. A variable has been built from it: SUB indicating whether the firm subcontracts (Y) or not (N).

3) Building up synthetic indicator swith multiple correspondence analysis

We conducted a multiple correspondence analysis with these variables: OUTO, OUT1 2, OUT3 5, OUT6_15, ISOY, ISON,
TOMY, TQMN, AMDY, AMDN, TPMY, TPMN, OPCY, OPCN, CSCY, CSCN, DJITY, DJITN, PJITY, PJITN, SMTL, SMTM,
PSGL, PSGM, PTL, PTM, LIM, M1M, M2IM, HIM, LIPW, M1IPW, M2IPW, HIPW, LIS, M1IS, M2IS, HIS, HLO 2, HL3,
HL4, HL5 9, SDPY, SDPN, SJITY, SJITN, SISOY, SISON, SUBY, SUBN. We use the four first factors as synthetic

indicators of the use of new organizational devicesin 1997. The following table describe the factors, in terms of interpretation
and quality.

Correspondence analysis, levelsin 1997 Singular value % of inertia explained
20 variables, 50 items, N"=3286 by the factor
Factor 1: intensity in use of organizational practices 0.46 14
Factor 2: use of teamwork versus just in time practices 0.29 5
Factor 3: use of just in time versus quality devices practices 0.28 5
Factor 4: increase in use of market / pseudo market practices 0.25 4
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Appendix 2: Thelabor force section of the COI survey:
from the questionsto the synthetic variables

1) Selected questionsfrom the COI questionnaire

First, we give al the “primary” questions from the labor force questionnaire that we used for the purpose of this study
(41 questionsin total). They are grouped together according to the different topics we want to measure. Thus, we do not
follow the order of the questionnaire, but all the questions starting with the same letter come together in the
guestionnaire.

In capital letters we give the names of the synthetic variables that are reported in tables and figures and the
corresponding number of items. Most of the variables lead to ayes/no type of answer. When it is different, we mention it
and “(if it applies)” indicates that there is also an item “does not apply”. In between brackets, we give the percents of
blue collars (respectively technicians and supervisors) belonging to manufacturing firms with more than 50 employees
that gave a positive answer, using weights to adjust for sampling rates and non response (sample of 2612 blue collars
and 1162 technicians and supervisors).

1- Intensity of vertical communication (VCOM, 5 items)
(@) Do you have occasion to modify the nature and quantity of the work which you will have to do, or the manner of
proceeding ? If yes, isit...
(a,) while discussing with your superiors alone (if it applies)? (29%, 53%)
(a) while discussing with your superiorsin the presence of your colleagues (if it applies)? (25%, 34%)
(b) If you have atemporary excess workload or if you are uneasy with a difficult or tricky task are you helped by...
(by) your superiors? (if it applies) (44%, 59%)
(c) In general, does your superior intervene...
(c4) to show you how to do the work? (32%, 27%)
(c,) to share the work between you and your colleagues? (if it applies) (63%, 51%)
(c3) when you have a problem with a customer? (if it applies) (9%, 41%)
(c4) when you have atechnical problem? (if it applies) (74%, 49%)
(cs) when you have relations problem with colleagues from the same department? (if it applies) (57%, 58%)
(ce) when you have relation problem with other departments (if it applies) (50%, 70%)

2- Intensity of horizontal communication (HCOM, 4 items)
(@) Do you have occasion to modify the nature and quantity of the work which you will have to do, or the manner of
proceeding ? If yes, isit...
(as) while discussing between colleagues, without your superiors being present (if it applies) ? (24%, 34%)
(b) If you have atemporary excess workload or if you are uneasy with adifficult or tricky task are you helped by...
(b,) colleagues you usually work with? (if it applies) (79%, 72%)
(d) Do you giveindications to other persons on what they haveto do...
(dy) to colleagues you usualy work with? (if it applies) (67%, 86%)
(e) Apart from your superiors, are there other persons that give you indications on what you have to do:
(e,) colleagues you usually work with? (if it applies) (52%, 62%)

3- Intensity of communication with other departments (COMOS, 4 items)
(@) Do you have occasion to modify the nature and quantity of the work which you will have to do, or the manner of
proceeding ? If yes, isit...
(a4) while discussing with colleagues from other departments? (if it applies) (6%, 23%)
(b) If you have atemporary excess workload or if you are uneasy with a difficult or tricky task are you helped by...
(bs) personsin the firm other than the colleagues you usually work with? (if it applies) (20%, 33%)
(d) Do you giveindications to other persons on what they haveto do...
(ch) other persons or departments in the firm? (if it applies) (30%, 69%)
(e) Apart from your superiors, are there other persons that give you indications on what you have to do...
(e,) other persons or departments in the firm? (if it applies) (35%, 59%)

4- | ntensity communication with outsidethefirm (COMEX, 3 items)

(b) If you have atemporary excess workload or if you are uneasy with a difficult or tricky task are you helped by...
(bs) persons from outside the firm? (if it applies) (10%, 24%)

(d) Do you giveindications to other persons on what they haveto do...
(dk) persons from outside the firm (customers, suppliers, order-givers...)? (11%, 48%)

(e) Apart from your superiors, are there other persons that give you indications on what you have to do...
(e3) persons from outside the firm (customers, suppliers, order-givers...)? (9%, 25%)
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5- Intensity of contact with the customer (CUS, 3items)
(m) Are you in direct contact (face to face or by phone) with customers? All the time (1%, 27%), regularly (3%, 15%),
occasionally (8%, 12%) or never (87%, 46%).

6- Number of meetings per year (MEET, 5items)
(f) How frequently do you participate into meetings in the context of your work? (at least once ayear: 65%, 92%)

7- Scope of initiative left by hierarchy (SCOPE, 5 items)
(@ Do you have occasion to modify the nature and quantity of the work which you will have to do, or the manner of
proceeding ? (44%, 69%)
(9) Instructions given by your superiorsin the company tell you what must be done. In general do they also tell you how
to do the work? (34%, 15%) or do they tell you the objective of your work, but leave you to decide how to achieve this
objective? (66%, 85%)
(h) You receive orders, assignments, instructions. In order to perform your work correctly, which of the following applies
(if it applies) ? You carry the assignments to the letter (64%, 55%). In certain cases, you act differently (31%, 33%). You
act differently most of the time (2%, 4%).
() In general, when in the course of your work, something unforeseen occurs, what happens ? Y ou fix the problem on
your own (41%, 69%). Y ou manage it with the colleagues around you (23%, 22%). Y ou call on other people (a superior, a
colleague, a specialist department) (36%, 9%).
() Isyour work rhythm imposed by the following?

(1) Permanent (or at least daily) checks or supervision by the hierarchy? (41%, 31%)

8- Propositionsfor processimprovement (PPI, 2 items)
(k) In the context of your work, do you make propositionsin order to improve your post, processes or equipment? (61%,
85%)

9- Intensity of production work within a group (PGROU, 4 items)

(1) Do you sometimes do your work in group or collectively? (56%, 71%)
(1,) If yes, how much of your working time does it take? Almost all the time (28%, 12%), more than % of your time (10%,
27%), less than Y4 of your time (17%, 32%).

10- Work rhythm fixed by prescribed times (WR, 4 items)
() Isyour work rhythm imposed by the following?
(j2) Production norms or deadline to meet in an hour at most? (36%, 20%)
(j3) Production norms or deadlines to meet in a day at most? (63%, 43%)
(j4) External demand (customers) needing an immediate response? (27%, 49%)
(js) Immediate dependence of one or more colleagues in the work done? (46%, 35%)

11- Work rhythm fixed by horizontal linkages (WRC, 4 items)

() Isyour work rhythm imposed by the following?
(j4) External demand (customers) needing an immediate response? (27%, 49%)
(js) External demand (customers) not needing an immediate response? (29%, 53%)
(js) Immediate dependence of one or more colleagues in the work done? (46%, 35%)

12- Work rhythm fixed by technical constraints (WRTEC, 3 items))

() Isyour work rhythm imposed by the following?
(j-) Automatic moving of aproduct or a part? (39%, 10%)
(js) Automatic pace of amachine (49%, 7%)

(n) Do your work consist in continually repeating the same series of actions or operations?
(ny) If yes, does each serieslast for lest than aminute? (22%, 4%)

13- Precise quality norms prescribed (QUAL, 2 items)
(0) Do you personally have to meet precise quantified quality standards (for example: wastage rates, measurable
characteristics of the product) ? (48%, 47%)

14- Participation in product testing (TEST, 2 items)
(p) In the context of your work, do you sometimes get to test the quality of products or try them? (48%, 60%)
2) From questionsto variables describing work organization

The preceding questions are used to build up 14 qualitative variables (50 items or modalitiesin total). We explain how the
variables are built from the questions keeping in line with the notations in the previous section. In between brackets, we
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give the percentage of blue collar workers from manufacturing firms with more than 50 employees in each category, using
weights to adjust for sampling rates and non response (sample of 2612 blue collars).

1- Intensity of vertical communication (VCOM, 5items)

With (c), a synthetic variable, taking its values between 0 and 1 indicates the size of the intervention sphere of the
superiors:

ISPHERE = (number of answers“yes’ at questions c; to cg)/(1+number of questions that apply)

Theintensity of vertical communication is measured by the following variable:
VCOM=[ISPHERE+(a;=yes)+(a,=yes)+(b,;=yes)]/(1+ number of questions that apply)

From which avariable with 5 items, is constructed: L VCOM=(VCOM £0.125), M 1VCOM=(0.125<VCOM£0.25),

M 2V COM=(0.25<xVCOM £0.4375), M 3V COM=(0.4375<VCOM £0.625), HVCOM=(V COM>0.625)

2- Intensity of horizontal communication (HCOM, 4 items)

The intensity of horizontal communication is measured by the following variable (varying from 0 to 1): HCOM=(number
of answers“yes’ to questions as, b,, d; and e;)/(number of questions that apply)

From which avariable taking 4 itemsis constructed: LHCOM=(HCOM £0.25), M1HCOM=(0.25<HCOM £0.67),
M2HCOM=(HCOM=0.751), HHCOM=(HCOM=1)

3- Intensity of communication with other departments (COMOS, 4 items)

Theintensity of communication with other departments is measured by the following variable (varying from 0 to 1):
COMOS=(number of answers“yes’ to questions ay, bs, d, and e,)/(number of questions that apply)

From which avariable taking 4 itemsis constructed: LCOM OS=(COMOS=0), M1COM OS=(COM0S=0.25),
M2COM OS=(0.25<COM0S<0,75), HCOM OS=(COMOS: 0.75)

4- Intensity of communication with outsdethefirm (COMEX, 3 items)

Theintensity of communication with outside the firm is measured by the following variable (varying from 0 to 1):
COMEX=(number of answers“yes” to questions b,, d; and es)/(number of questions that apply)

From which a variable taking 3 items is constructed: LCOMEX=(COMEX=0), MCOMEX=(0<COMEX£0.5),
HCOMEX=(0.5<COMEX<1)

5- Intensity of contact with the customer (CUS, 2 items)
A variable with 3 items is built from the answers to question |: NCUS=((m)=never)), OCUS=((m)=occasionally,
HCUS=((m)=regularly or all thetime)

6- Number of meetings per year (MEET, 5items)

A variable measuring the number of meetings per year with 5 itemsis constructed from this question :
MEETO0=((f)=0), MEET1=((f)=1 or 2), MEET2=(3£(f)£10),

MEET3=(11£(f)£16), MEET4=((f)? 17)

7- Scope of initiative left by hierarchy (SCOPE, 5 items)

To compute the scope of initiative left by the hierarchy, we codify the answers with —1 if the worker has no scope of
initiative, 0.5 if the scope of initiative is bounded and 1 if it is unbounded. A missing response or aresponse “does not
apply” is coded with a 0. The overall scope of initiative is thus given by: SCOPI=(a)+(g)+(h)+(i)+(j), which varies
between -5 and 4. From this variable, we build a variable with 5 items: L SCOPE=(SCOPI£-3), M1SCOPE=(-3<SCOPI£-1),
M2SCOPE=(-1<SCOPI£0.5), M3SCOPE=(0.5<SCOPI£2), HSCOPE=(SCOPI>2)

8- Propositionsfor processimprovement (PPIM, 2 items)
A variable with two items has been constructed: PPI'Y=((k)=yes) and PPIN=((k)=no).

9- Intensity of production work within a group (PGROU, 4 items)
A variable with 4 items is built from the answers to questions | and l;; NPGROU=((1)=no), LPGROU=((l)=yes and
(Iy)=less than ¥2), MPGROU=((I)=yes and (I;)=more than 1/4), HPGROU=((I)=yes and (I)=almost al the time).

10- Work rhythm fixed by prescribed times (WR, 4 items)

A variable with 4 items has been computed to measure the tightness of quantitative norms and deadlines:
NOPRES=(negative answers to p,  and j;), WR1IDAY=((js)=yes and (j,)=no and (j,)=no), WRIHOU=((j,)=yes and
(1.)=no), WRIDEM=((js)=yes).

11- Work rhythm fixed by horizontal linkages (RC, 4 items)

A variable with 4 items measures if work rhythm isfixed by horizontal linkages:

NOHLIN=(negative answers to j;, js and js), WRCUS=((j;)=yes or (js)=yes and (js)=no), WRCOL=((js)=yes and (j;)=no
and (js)=no), WRCUCO=((j,)=yes or (js)=yes and j=yes).

12- Work rhythm fixed by technical constraints (WRTEC, 3items)
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A variable with 3 items measures the intensity of technical constraints: NOTEC=(negative answers to j;, jg and n,),
WRMTEC=(one positive answer), WRHTEC=(more than one positive answers).

13- Precise quality norms prescribed (QUAL, 2 items)
A variable with two items has been constructed: QUAL Y=((0)=yes) and QUALN=((0)=no).

14- Participation in product testing (TEST, 2 items)
A variable with two items has been constructed: TESTY=((p)=yes) and TESTN=((p)=no).

3) Building up synthetic indicatorswith multiple correspondence analysis

We conducted a multiple correspondence analysis involving the preceding variables : LVCOM, M1VCOM, M2VCOM,
M3VCOM, HVCOM, LHCOM, M1HCOM, M2HCOM, HHCOM, LCOMOS, M1COMOS, M2COMOS, HCOMOS,
LCOMEX, MCOMEX, HCOMEX, NCUS, OCUS HCUS MEETO, MEET1, MEET2, MEET3, MEET4, LSCOPE,
M1SCOPE, M2SCOPE, M3SCOPE, HSCOPE, PPIY, PPIN, NPGROU, LPGROU, MPGROU, HPGROU, NOPRES,
RW1DAY, RW1HOU, WRIDEM, NOHLIN, WRCUS, WRCOL, WRCUCO, NOTEC, WRMTEC, WRHTEC, QUALY,
QUALN, TESTY, TESTN. We use the three first factors as synthetic indicators of the organization of blue collar work on

one hand, technicians and supervisors work on the other hand. The following table describes the factors, in terms of
interpretation and quality.

Correspondence analysis, blue collars Singular value % of inertia explained
41 questions, 14 variables, 50 items, NB=2612 by the factor
Factor 1: intensity of communication 047 9
Factor 2: intensity of industrial constraints 0.37 5
Factor 3: customers versus colleagues 0.33 4
Correspondence analysis, technicians and supervisors Singular value % of inertiaexplained
41 question, 14 variables, 50 items, N'= 1162 by the factor
Factor 1: intensity of communication 0.45 8
Factor 2: customers versus colleagues 041 7
Factor 3: intensity of technical, time and hierarchica constraints 0.35 5




