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Abstract. We tend to use the terms engineering management (EM) and management of technology (MOT)
interchangeably. This paper tries to examine what these mean through a bibliometric study of IEEE Transac-
tions on Engineering Management. As well as introducing bibliometric ideas, network analysis tools identify
and explore central concepts covered by EM/MOT and their inter-relationships. Specific results to be pre-
sented will cover different levels of analysis and so show different dimensions which can be extracted from
citation data:

· Co-word terms from article keywords used to identify themes
· Journal title co-citation network: link MOT to other disciplines
· Individual publications co-citation networks used to show concentrations of underlying themes and

how they relate
Citation patterns show that MOT appears dominant in IEEE TEM and that EM is difficult to identify.

The discipline represented by IEEE TEM has a bridging role in integrating ideas from several distinct ar-
eas including innovation, NPD, strategy, organisation science and management science. The analysis further
suggests that MOT essentially relates to the firm rather than policy.
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1 Introduction

We tend to use the terms engineering management (EM) and management of technology (MOT) inter-
changeably. Similarly, C.C. Hang, in promoting CMOST (the Centre for Management of Science and Tech-
nology) and the new programmes in MOT at NUS Singapore discusses the relationship between EM and MOT
in terms of branding, with MOT having a wider appeal. This paper empirically investigates this quandary of
the nature and perception of EM by identifying the themes in EM/MOT research as recorded in the citations
of IEEE Transactions on Engineering Management. Specifically the paper examines central themes using net-
work analysis techniques, to determine the underlying structure of the literature. The paper starts with a brief
review of similar bibliometric studies to introduce the approach, followed by a description of the data, before
discussing the results.

2 Studies of the academic literature

There are a number of techniques that can be used to examine a body of literature. Most frequent is the
simple literature review where a highly subjective approach is used to structure earlier work. More objective,
quantitative techniques are also available and use an analysis of citations, co-citations, or a combination of
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the two. Citation analysis is based on the premise that authors cite papers they consider to be important to the
development of their research. As a result, heavily cited articles are likely to have exerted a greater influence on
the subject than those less frequently referenced [3, 9]. There are well defined concerns surrounding citation
analysis, including the problem that a study may be heavily referred to due to its poor quality. However,
with adequate screening and a sufficiently large sample, citation analysis provides a useful insight into which
papers and authors are considered influential. As such citation analysis represent “the field’s view of itself”
[13]. Similarly, co-citation analysis involves analysing the frequency with which two citations appear together
in the literature. The approach is instrumental in identifying groupings of authors, topics, or methods and can
help us understand the way in which these clusters relate to each other [10]. Normally the common interests in
the body of citations are extracted using factor analysis or MDS of the correlations in a co-citation frequency
matrix to identify the implicit dimensions.

The standard approach to source article selection is to use a panel of experts to identify a sample of
prominent authors in a given field and identify and retrieve any papers which cite any of their articles. This
population is then the subject of the analysis which occurs at this cited author level. As such, authors are used
to act as a proxy for the ideas and contributions of their papers and books. This represents a trade-off in detail
of analysis which results from the original identification of the source articles-retrieving articles which cite
particular authors is far simpler than identifying articles which cite all articles by the authors. In this study,
the normal author co-citation analysis (ACA) method, with its proxy of author for idea, has been improved
by using the IEEE TEM as the source population. As a result, we can perform the analysis at the individual
publication level giving a more detailed representation of topics discussed, particularly given that prominent
authors in an emerging field are likely to have made contributions in a number of areas.

A number of bibliometric analysis have been performed on the literatures of fields adjacent to EM/MOT.
For example, Karki[4] examined the sociology of science literature and found that information scientists and
sociologists exchange ideas only when they are discussing ‘scholarly communication’ as a subject. Cottrill
et al[2] investigated the traditions of innovation research and the links between its sub-fields of ’diffusion
theory’ and ’technology transfer’. Somewhat surprisingly, they found the use of distinct approaches within
each sub-field that rarely interacted with each other.

3 Data collection

The data used in this study included ten years of contents of IEEE Transaction of Engineering Man-
agement (TEM) between 1994 and 2004 (volumes 41 to 51 inclusively). This study is part of a wider study
to examine innovation and MOT and so reports preliminary results of the analysis. The other leading titles
Research Policy and Technovation have also been studied[7], and further work is needed to develop the tools
and data to provide a combined analysis of all the titles. However, selection of IEEE TEM is supported by its
prominence in the field of MOT, wide geographical coverage, and ease of access because of its inclusion in
the Social Science Citation Index (SSCI).

The initial extraction of the data from the SSCI resulted in 526 articles featuring 822 different authors
- the discrepancy arises from articles with multiple authors and authors with multiple articles. Tab. 1 shows
those authors who wrote the most source articles.

A certain amount of manual manipulation was required to standardise the citations and correct for incon-
sistencies in the SSCI. One area needing intervention was journal titling, where, for example, at least three
different abbreviations are used for the International Journal of Operations and Production Management:
IJOPM, IJOpProdMan and IntJOPM. Similarly, author’s names included one or two initials and it was de-
cided to standardise on the first initial, with a simple check of frequency tables suggesting this caused no
issues of conflict in attributing citations to non-unique authors. There was also a need for the years of texts
to be checked manually, particularly when there are multiple editions. For example, the Multivariate Data
Analysis text by Hair et al has five editions (1984, 1987, 1992, 1995 and 1998), but was most often cited in
the data as 1992, its third edition.
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The source articles produced 18, 394 citations, but after multiple citations in the same source article and
entries with missing data (often publication year for in press articles) were removed, 18, 234 citations were
taken forward into the analysis, listing 5, 841 different titles (journal, book or series) and 7, 973 first authors.

Table 1. Authors contributing articles to the sample

Source Article Author Number of Articles∗

Kocaoglu D 18
Chakrabarti A 12

Walsh S 9
Farris G 7
Liker J 7

Balachandra R 6
Eppinger S 6
Kassicieh S 6
Kirchhoff B 6

Linton J 6
Browning T 5
Reisman A 5

Note: Editorials and other regular contributions are
included in the sample and this may account for some
of the high scores.

4 Results

Tab. 2 shows the frequency of publication title citations and describes the wide range of interests covered
by the IEEE TEM. This includes not just EM/MOT but also management science, general management, and
strategy. It was surprising to see the high ranking of marketing titles in the citations, but further investigation
shows that this is a result of sourcing methodological developments rather than an interest in the marketing
discipline or how it relates to EM/MOT. The significance of IEEE TEM in the discipline is confirmed by its
high ranking.

Table 2. The most frequently cited publication titles

Cited Title Frequency Cited Title Frequency
IEEE T Eng Manage 232 Decision Sci 70
Manage Sci 225 Commun ACM 65
Harvard Bus Rev 187 J Marketing Res 58
Adm Sci Q 147 J Marketing 55
Acad Manage J 126 European J Operation 54
Acad Manage Rev 114 J Management Informa 50
Strategic Manage J 112 Res Manage 49
Sloan Manage Rev 111 Inform Manage 48
Res Policy 99 J Eng Technol Manage 46
J Prod Innovat Manag 90 J Oper Manag 46
Calif Manage Rev 87 Oper Res 45
Organ Sci 78 J Manage 43
R D Manage 78 J Appl Psychol 42
MIS Quart 73 Product Dev Performa 42
Res Technol Manage 71 Diffusion Innovation 42

Tab. 3 presents the frequencies with which a particular document has been cited. This is a means of iden-
tifying the true classics in EM/MOT literature as these are the publications which are most widely referenced
in current research.
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There is little surprise that the classic MOT defining works of Clark and Fujimoto, Rogers, Wheelwright
and Clark, and Allen feature in the list when they represent the foundations of the discipline particular. Of
note as being the newest item to feature in the list is Christensen’s book on disruptive innovation. Similarly
the high showing of Nunnally, Porter and Thompson show the links between EM/MOT and other disciplines.
The most cited journal articles include Henderson and Clark’s work on architectures and Dewar and Dutton’s
study of radical and incremental innovation adoption. There is little evidence of EM in this list.

Whilst the tables above give us some insight into the field and represent a fairly standard citation analysis,
the method does not give a clear account of the concentration of interests within the field. We address such
issues by performing various analyses on the co-occurrence matrices which can be produced from the data.

Table 3. The most frequently cited publications

Cited Publication Frequency
Clark K, Product Dev Performa (1991) 42
Rogers E, Diffusion Innovation (1983) 42
Nunnally J, Psychometric Theory (1967) 3
Porter M, Competitive Advantag (1985) 27
Wheelwright S, Revolutionizing Prod (1992) 26
Allen T, Managing Flow Techno (1977) 26
Thompson J, Org Action (1967) 25
Burns T, Management Innovatio (1961) 23
Henderson R, Adm Sci Q (1990) 20
Dewar R, Manage Sci (1986) 19
Utterback J, Mastering Dynamics I (1994) 19
Christensen C, Innovators Dilemma (1997) 18

Tab. 4 similarly shows the frequencies of authors of the cited articles. It has to be noted that this is based
only on the first authors of publications and so does not give a complete picture of the influence of individuals
who often feature as part of a team. As such the implications from the table should not be given undo attention,
but it does offer some insights into the influence of individual writers in the discipline.

Table 4. The most frequently cited first listed authors

Cited First Author Frequency Cited First Author Frequency
Clark K 63 Teece D 29
Cooper R 63 Henderson R 28
Porter M 47 Thompson J 28
Rogers E 46 Hayes R 27
Daft R 42 Cusumano M 26
Leonardbarton D 38 Vandeven A 26
Vonhippel E 38 Adler P 25
Tushman M 38 Tornatzky L 25
Allen T 37 Griffin A 25
Ettlie J 37 Abernathy W 24
Souder W 36 Cohen W 24
Utterback J 35 Nelson R 24
Mansfield E 34 Foster R 24
Nunnally J 33 Galbraith J 24
Wheelwright S 31 Burns T 24
Eisenhardt K 30

Whilst the tables above give us some insight into the field and represent a fairly standard citation analysis,
the method does not give a clear account of the concentration of interests within the field. We address such
issues by performing various analyses on the co-occurrence matrices which can be produced from the data.
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Co-occurrences are counts of the frequency with which two existing elements appear together in a document
and their analysis enables us to say something about the way ideas support and interact with each other and
also to plot the structure of intellectual disciplines[12, 13]. The co-occurrence analyses were performed using
several different tools. Data extraction, manipulation and co-occurrences were tabulated using the bibliometric
analysis package Bibexcel from Olle Persson[5], and the networks analysed and drawn using UCINET and
NetDraw packages from Borgatti et al[1].

4.1 Keyword co-occurrence

A simple but useful approach is to examine the way that authors select title words for their articles. By
aggregating the stems of words in the titles, the relationships between different areas can be represented di-
agrammatically. Fig. 1 is an network representation of the most used title words for the IEEE TEM articles
and shows those words which appear more than 5 times in the sample with the size of the symbol represent-
ing the number of citations. The diagram identifies the focus of the source articles, and several groups can
be named by inspection: technology/innovation management, strategic information systems, concurrent en-
gineering, new product development, process change, R&D management and project selection. The different
symbols represent the result of a Tabu clustering search to link similar occurring terms, and we can see that
whilst engineer and manage appear close together, they are actually different parts of the network. We can
start to see the confusion in understanding EM/MOT as both terms appear equally important for the IEEE
TEM, but seem to have different treatments. Engin is more closely associated with concurrent and technology
and management form another close pair.

Fig. 1. Title word co-occurrence network

5 Co-citation analysis

Co-citation analysis can be applied to different levels of aggregation: on the level of single publications,
it can be used to study relationships among specific conceptual ideas or empirical findings[10]. At a highly
aggregated level, an analysis of co-cited journal titles can investigate patterns in the generation of scientific
knowledge. At an intermediary level of aggregation, author co-citation analysis (ACA) provides insights about
underlying schools of thought in scientific discourse[13]. Joint citation occurrences of author pairs are used as
raw data, no matter what piece of their works is being cited. Thus, ACA shows how actors are positioned
relatively to each other in a research field.
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All these aggregated levels of information rely on the co-citation matrix - a cross referenced grid of co-
appearance frequencies for the citations in the sampled documents. On analysing the co-citation matrix, it was
found that there was a centralisation towards a common highly interlinked set of literature which dominated
attempts to identify the different sub-fields using statistical analysis - the standard ACA approach is a factor
analysis of the correlations of the co-citation matrix to extract the latent dimensions and so describe the struc-
ture of the relationships[2, 6, 12]. Whilst the factor analysis produced interesting results, there was considerable
overlap in the areas which made interpretation difficult as many citations loaded onto several factors. The
factors which were extracted mostly appeared to have a persistent dimension and were not associated with
particularly high eigen-values, indicating that the dimensions were not particularly distinct. Similar issues
were found when normal cluster analysis techniques were used, as multicollinearity in the frequency mea-
sure became an issue. In view of these difficulties, alternative approaches based on social network analysis
(SNA) were adopted. SNA represents a number of tools which have been developed to study the players, their
centrality, roles and topology of social networks[8, 11].

5.1 Journal co-citation: discipline span

One of the primary aims of performing this research was to establish the coverage and academic an-
tecedents of EM/MOT itself. In establishing the remit of the journal we can offer advice on publication op-
portunities and also discuss the way that EM/MOT as a subject has developed and also whether it is emerging
as a distinct discipline in its own right. In order to examine these features, we first studied the co-citations
at the publication title level of detail. A co-citation matrix was constructed but which only recorded journal
titles, and included the top titles which each gained 15 or more citations in the data set. From this data, the
most commonly co-cited journals in EM/MOT (those which had co-citation scores greater than 43) are shown
diagrammatically as a network with locations determined using euclidian distances. The resulting graph (Fig.
2) has size of the circle representing the number of times each journal was cited in the data set.

Fig. 2. The most central journals in mot: map of journal title co-citations greater than 43.

Fig. 2 shows that MOT, as represented by the contents of IEEE TEM, has an unsurprising focus on
itself but also has a strong role in linking together management science, general/strategic management, and
innovation/ NPD/R&D. These do not appear to encompass the expected engineering journals such as IMechE
Proceedings, etc.

5.2 Individual publication co-citations: relations amongst topics

The same approach to that used above was adopted to investigate the central ideas of EM/MOT by exam-
ining the co-citation network of individual publications. These often represent separate ideas or contributions
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and so can aid in identifying the underlying themes. The network for co-cited publications which appear
together with a frequency greater than 6 is shown in Fig. 3.

Fig. 3 can be interpreted in a number of ways, but can be said to show the specific themes of EM/MOT
as distinct from the topics identified in the more aggregated measures above. The specific themes can be inter-
preted as having a major focus on enhancing new product development with the Japanese approach centred on
Clark and Fujimoto (1991). Another significant theme is the understanding of diffusion as seen in the cluster
around Rogers (1983) and additionally its measurement as shown by the closeness of the diffusion cluster
with the methodological contributions of Nunnally (1967) and Curchill (1979).

Fig. 3. The graph of the core literature in mot: co-citations with frequencies greater than 6.

The other themes discernable at this highly central focus of the co-citations in IEEE TEM are all con-
cerned with innovation and technological development. The pairing of Ettlie, et al. (1984) and Dewar and
Dutton (1986) is concerned with distinguishing radical and incremental innovation classifications. This theme
is similar but actually quite fundamentally distinct from those on patterns in technological evolution (repre-
sented by the Christensen (1997), Abernathy and Clark (1985) and Foster (1986)), and the ideas of competence
breakthroughs of Henderson and Clark (1990) and Tushman and Anderson (1986). These latter two groups are
very closely co-located as shown in Fig. 3, and share an awareness of the competence issues which is missing
in the other group at the top of the figure. As such it appears that MOT is more reflective of the concern of
IEEE TEM as there are few central ideas shown with an EM focus.

5.3 Author co-citation analysis: subjects

In order to investigate the subjects of interest to EM/MOT and whether the ideas from different disciplines
are being integrated to synthesise new subjects or approaches we performed an analysis at the slightly lower
level of aggregation of author. Such author co-citation analysis (ACA) as pioneered by White and Griffith [13]
is a fairly well established technique in which citations are attributed to the first cited author and as such the
authors stand as a proxy for the ideas of their publications. A major concern with the technique is that the SSCI
only lists the first author of the articles cited, and as such the results can often leave out the contributions made
as a second author. Fig. 4 shows a network representation of the co-citation matrix for the most cited authors,
and with co-citation frequencies greater than 7. The size of the circle represents the number of citations each
author receives, and the thickness of the lines relates the strength of the co-citation link.

Fig. 4 identifies the most important authors in MOT and also shows how their ideas group together and
then how these groups relate to each other. Preliminary inspection suggests that EM/MOT has four main
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Fig. 4. Author co-citation network: showing co-citations greater than 7.

schools of thought: NPD, radical innovation/disruption, innovation capability, and innovation diffusion - but
these do not appear to be focussed on EM.

6 Conclusion

This paper has shown that citation/co-citation studies, when coupled with network analysis techniques,
have the power to investigate the intellectual structure of an academic discipline. These techniques have been
employed to identify the main interests and sub-fields in IEEE TEM and show interests to be new product
development, innovation diffusion and technological evolution. These represent MOT and are distinct from
the confusing inter changeable terms EM and MOT. Perhaps we should try and identify more specifically what
is EM as the evidence here suggests we are currently concerned largely with MOT.
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Abstract. This article presents a description of employee participation in Spain. The number of published
papers in English about Spain regarding this subject is very low, and even lower by Spanish authors. In short,
we can say that there is hardly any knowledge regarding employee participation in Spain in both the European
and American settings. This paper summarized the results of a research project we carried out whose objective
was to compare employee participation using samples from large American and Spanish companies following
the works of Edward E. Lawler and his team. Our aim is to have professionals and researchers throughout the
world better understand the actual situation in our country.

Keywords: participation in decision-making (PDM), financial/economic participation, direct and indirect
participation

1 Introduction

There is considerable research that attempts to show what effects greater employee participation has on
their satisfaction and productivity. Nevertheless, one of the important conclusions of the EPOC study[3] is that
there is still an important disparity between the rhetoric and the actual situation; between what is supposed and
what is really happening. According to Sisson[34], while everyone seems to assume that the development and
implementation of new forms of work organization is inevitable, the truth is that even the most basic practices
associated with these forms are absent in the majority in the EU (European Union) workplaces. Therefore,
research is at present, and above all in Spain, at a point which it would be convenient to take a step back
and ask again this question: How can we describe the situation in our country in relation to other countries in
order to estimate how extensively employee participation systems are used and how many workers are really
affected by them?

2 Theoretical framework

Extensive research has been carried out related to worker participation and cross-cultural differences be-
tween countries and regions. For an extensive overview of the existing literature on this particular area, the
following is highly recommended: International Yearbook of Organizational Democracy[7, 35, 37]; The Interna-
tional Handbook of Participation in Organizations[23, 31]; results from the International Research Group[13, 14];
different research projects from the European Foundation for the Improvement of Living and Working Condi-
tions since 1975; as well as the OECD reports[27, 28].

∗ We would like to thank the Foreign Language Co-ordination Office at the Polytechnic University of Valencia for their help in
translating this article.
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A large part of this research developed in the European setting focused on, especially in the beginning, the
phenomenon of industrial democracy. In almost all of the cases the research left out comparisons with Spain.
Spain was only mentioned when dealing with the well-known Mondragón Case[5, 36]. An example that illus-
trates this is the IDE[13] which was an ambitious research project about industrial democracy carried out by
different European countries, although unfortunately did not include our own. Likewise, the few studies which
have focused on participative management techniques in Europe have also left out the situation which exists
in our country. A recent example is the work of the IPSE[21] about financial participation in the United King-
dom (UK), France, Germany and Italy. Thus, diverse authors explicitly recognize an almost complete lack of
systematic knowledge about the actual functioning of the participation systems about Spain[22]. This situation
can be generalized to the rest of Europe, except for UK and, in part, France and Germany. In contrast, both
implementation and research on this matter in Japan and the United States began beforehand and have been
developed much more extensively than in Europe which gives these countries a considerable advantage[33].

In this context, we know of absolutely no study in which its explicit objective was the comparison of the
situation in our country with that of the United States. In order to advance a better knowledge about this topic,
the research that we have carried out compared employee participation using samples from large American
and Spanish companies following the works of Lawler, Mohrman, and Benson[17]; Lawler, Mohrman, and
Ledford[18–20]. Two hypothesis were investigated:

· H1. Workers involved in Participation in Decision Making will be higher in USA than in Spain, except
for the Union-management committees (a clear example of indirect participation).
· H2. Workers covered by financial participation will be higher in USA than in Spain, except for fixed

salary (the least participative scheme).
In relation to the hypothesis 1[32], employee participation is defined in USA as an organizational process

by which management shares influences on decision making with his/her subordinates, group or individu-
ally (direct participation). Whereas the West European approach emphasizes institutionalized participation
of employee representatives in decisions that are relevant to labor-management relations (indirect participa-
tion). In the first comparative study published, which includes our country, Gill and Krieger[11] carried out
a far-reaching attitudinal survey with 7,326 people participating. This study was carried out in 1987-1988 in
the then twelve member countries of the EU and was led by the European Foundation for the Improvement
of Living and Work Conditions. At the time it was the only comparative study between all of the member
countries of the EU and therefore the first one to include Spain. The study centered on various aspects of
participation by employee representatives in new information technology. Spain had an intermediate position
(together with Belgium, France, Germany and Italy) between those that promoted a greater participation from
their union representatives to improve the quality of their products and services (as is the case in Denmark,
The Netherlands, UK, Ireland and Greece), and those who did so the least (Luxembourg and Portugal). Nev-
ertheless, when both the managers and the union representatives were asked what the future holds, in all of the
countries they clearly stated their desire to increase this level of participation, albeit this desire was greater in
the countries which already had a greater participation of its representatives in innovation technology matters.

Similar conclusions were reached in the praiseworthy research carried out by Herman Knudsen[22] com-
paring four EU countries: Germany, UK, Spain and Denmark. The panorama that describes for our country is
not very encouraging. There is hardly any mention of direct participation, which is practically non-existent.
He focuses the analysis on the systems of worker representation within a context of union-management con-
frontation; a framework of conflicting classes as an essential characteristic of industrial relations. In the words
of the author (Knudsen: 79-80): “compared to other national systems in Europe, the collaborationist elements
of the Spanish system are relatively weak The participation of Spanish employees, then, has an overwhelm-
ingly defensive and reactive character Because of this, participation has remained relatively insignificant as a
mode of regulation”.

With regard to hypothesis 2, Poutsma[30] using a report previously known as PEPPER II (Promotion
of Employee Participation in Profits and Enterprise Results) and the results of the study EPOC (Employee
Direct Participation in Organizational Change), both of which were carried out in 1996 in 10 countries of
the EU, advanced some conclusions on financial participation (for more information on the EPOC project,
see, for example, [33, 34]. The first thing which was recognized was the significant lack of research on this
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topic as well as its scant implementation in Europe, with the exception of UK. The United Kingdom together
with the United States are two of the countries which have developed most direct participation and financial
participation. Additionally, the legal differences in this matter between the different European countries are
also significant, with Spain being one of the countries with the least legal foundations. In fact, the countries
with the greatest legal development, such as France or UK, have a substantial use and spread of financial
participation schemes. Other factors which clearly have a positive influence are the size of the company, the
use of a team-based workplace and being in the commercial sector. The largest companies in the commercial
sector with the greatest development of the team-based workplace are those which have the greatest level of
implementation of financial participation systems.

Summing up of this study, UK has substantial application of both types of financial schemes: profit-
sharing and share ownership. Spain has some share ownership (8% of companies against 6% of profit-sharing
only; 2% use both). In fact, our country is shown in logistic regression models as a factor with a significant
negative effect in the use of profit-sharing schemes and with a positive effect in the event of share ownership.
France promotes profit-sharing. The Netherlands and Sweden have developed relatively more direct partici-
pation schemes. Sweden has little share ownership. In all, as Poutsma[30] states: “These country differences
determine the existence of schemes to a large extent”.

To sum up, as can be seen in these studies, standing out above all is the purely descriptive nature of
these studies. They are fundamentally focused on finding the proportion of companies that use or do not
use certain employee participation practices. Secondly, it has only been recently when we have had at our
disposal data regarding our country[8]. However, these data focus on analyzing representative participation
and the development of share ownership schemes which to a large extent are connected to the phenomenon
of industrial democracy. There is hardly any material which describes what occurs in Spain regarding direct
participation (with the exception of the EPOC project). Finally, it happens that these studies which report on
whether a company has or has not implemented a participative technique can be very misleading because they
do not indicate how many employees really have a greater level of participation.

Due to these reasons, we were encouraged to carry out this research. The work by Lawler and his
team[17–20] respond to these questions because, although they continue to be of a fundamentally descriptive
nature, as in the rest of the studies considered, they allow us to more deeply understand what occurs with
employee participation when taking into account not only which programs to implement or not, but also how
many employees are truly affected directly from their implementation.)

3 Methodology

According to research carried out by Lawler[15, 17], as well as other authors such as Coye and Belohlav[6]

and Marchington, Wilkinson, Ackers and Goodman[24], the employee involvement consists of four critical
factors which were identified as: information sharing (degree of downward and upward flow of information),
training (expertise and knowledge of specific operations and the organization in general), decision making
(types of decisions and the areas in which decisions are made), and rewards (types of compensation used
within the organization). We will not deal with the aspects relating to information sharing and employee
training in order to focus on participation in decision making and financial participation in a broad sense, and
therefore including reward systems. With the precise objective of gaining accuracy, we have opted for using
throughout this article the term employee participation instead of employee involvement although this work
is to a large extent based on the research carried out by Lawler; this is because we are not tackling other
fundamental yet general elements of this concept such as information sharing and training. The comparison
of American data with Spanish data has been possible thanks to the special cooperation with Professor Lawler
and his team beginning in 1995 and ending with a memorandum of understanding signed in 1996.

The criterion for sample selection was the same used by Lawler, Mohrman, and Ledford[18–20]. The
Spanish sample was based on the 2,500 largest Spanish companies in terms of turnover according to the
1997 database published by Fomento de la Produccin. We then obtained a probabilistic sample using numbers
at random, resulting in a final sample of 861 companies to which questionnaires were sent. A total of 183
questionnaires were returned (21.3%), 73 of which were incomplete and 110 answered correctly (12.8%).
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The questionnaire included as variables a translation of questions included by Lawler and colleagues
(see appendix). In order to achieve the equivalence of both instruments, the items were translated by an expert
and back-translated again. Besides, some doubts with the translation of the concepts were resolved jointly
with American researches. Each of the variables was measured using a 1-7 Likert scale with the following
equivalencies: 1 (0% of employees are involved in each activity or program), 2 (1%-20% of employees are
involved), 3 (21%-40%), 4 (41%-60%), 5 (61%-80%), 6 (81%-99%), 7 (100% of employees are involved).

The questionnaires were sent to the human resources managers as the first choice. If this position did not
exist, Chief Executive Officers (CEO) answered the questionnaire themselves or send to other managers. 63%
of the answers came from human resource managers, 15% from the CEO, and the other 22% were completed
by a wide variety of senior executives. The chosen method as well as the distribution of the people who
responded is comparable to the studies by Lawler and collaborators. Our study was carried out between June
and September 1997 and the data requested was for that year.

The 110 replies as a whole would be representative if there was no bias between the group of companies
that reply and those that don’t, thus doing away with the criteria of random extraction. Summing up the
analysis carried out , compared to the initial sample, there is no bias toward the group of companies that replied
to our questionnaire for reasons of worker qualifications, profits, net added value per worker or geographical
distribution. However, the replies reveal a certain bias towards larger companies and less sales per worker.

We should keep in mind that the above-mentioned studies, for example those by Lawler, all use the same
procedure (with the exception of Knudsen[22] which consisted of a theoretical analysis of the situation in each
country) and that in all of them the sample is biased towards larger companies. Additionally, keeping in mind
the normal rate of responses for mail-in questionnaires (for example, what occurred in the EPOC survey is
paradigmatic - of the 5,000 workplaces in Spain to which the survey was sent, only 9% responded; and in
the studies by Lawler, the rate of response fluctuated between 32% the first year to 15% in the last year),
our sample has exactly the same tendency which appears in this type of study and may therefore be subject to
similar criticism. Likewise, we do not have a way of estimating other types of biases which are more dangerous
when interpreting the results. For example, respondents were more likely to be companies which have a higher
level of implementation of participative procedures. This is a criticism which unfortunately can also be made
about all of the other studies.

Summarizing, after studying the representativeness of the sample, we can state that the data collected
sufficiently meet the minimum conditions for guaranteeing making conclusions, provided that we restrict
ourselves in the interpretation to large companies of our country. This is precisely the sector in which the
majority of the studies performed of this type in other countries are concentrated.

4 Results

To compare participation between Spain and the United States, we have drawn up two tables with the
average percentage of workers involved by each participation program. Each table features the series of data
available for the United States (USA87, USA90, USA93, USA96, USA99) and the data obtained for Spain
(ESP97). The US data are from the Center of Effective Organizations[17–20]. In order to calculate these averages
for the United States, we multiplied the percentage of companies which answer to each of the intervals on the
Likert scale by the average value of that interval. We followed the same procedure for the Spanish data.

The first table summarizes participation in the decision making process. The Tab.2 focuses on financial
participation. For an exact definition of each program, see appendix.

For participation in decision making, American companies seem to have stabilized the use of individual
suggestions systems, employee committees in strategy matters, quality circles and union-management com-
mittees. The former is used widely and affects a significant number of workers, the following two are used
moderately, while the latter is used occasionally. The rest of the procedures have been implemented with more
and more workers each year. Of these, the most widely used method by far is survey feedback.

In order to study the statistical significance of the differences in the level of use, we used a one-way
ANOVA with a post hoc test by Least Square Distance (α=.05) between the Spanish data and each of the
American series. In comparison with Spain, significant statistical differences appear in all of the programs

MSEM email for contribution: submit@msem.org.uk



International Journal of Management Science and Engineering Management, Vol. 3 (2008) No. 1, pp. 71-80 75

Table 1. Workers involved in participation in decision making (Spain-USA).

Program USA87 USA90 USA93 USA96 USA99 ESP97
Suggestion system 49%*** 47%*** 41% 41% 42% 31%
Survey feedback 31%*** 36%*** 51%*** 60%*** 63%*** 19%
Job enrichment or redesign 15%*** 17%*** 24% 28% 24% 23%
Quality circles 15%*** 18%*** 19%*** 17%*** 13%*** 25%
Other employee participation groups 19%** 27% 36%** 37%*** 33% 27%
Union-management committees 7%*** 7%*** 10%*** 7%*** 6%*** 28%
Self-managing work teams 4% 7% 12% 17%*** 17%*** 8%
Minibusiness units 4% 5% 12%*** 16%*** 15%*** 6%
Employee committees in strategy matters n.a. n.a. 13% 14% 15% 9%
Number of companies (N) 323 313 279 212 143 105
** Spain vs. USA significantly different at the .05 level; *** at the .01 level. “n.a.” not available

except in the following: suggestion system, job enrichment or redesign, other employee participation groups,
and employee committees in strategy matters; in all of these Spain has a lower level. In the rest of the programs
the differences are even more evident, which means that a much lower number of workers are really affected
by the introduction of these programs.

Special mention should be made of what seems to be occurring with the group suggestions systems.
While in the United States the quality circles are showing a progressive decrease, thus increasing the impor-
tance of other types of groups, when the study was carried out in Spain there was a greater percentage of
workers in quality circles than in the rest of the types of groups. On the other hand, the semi-autonomous
groups and the mini business units companies show a moderate use in the United States, although the ten-
dency is clearly to be on the increase. However, the level of use in Spain is very limited. Finally, in Spain, as
we expected, union management committees and other instruments under the control of union organizations
are more common.

On the other hand, upon observing in Tab. 2 the behavior of American companies for more than ten years,
we can see that there is a group of financial participation programs whose use is stabilized (fixed salary) or has
significantly decreased (employment security). They also show a certain stagnation of knowledge/skill based
pay and profit sharing. The others are affecting the workers more and more over time.

Table 2. Workers covered by financial participation(Spain-USA).

Program USA87 USA90 USA93 USA96 USA99 ESP97
Fixed salary 39%*** 31%*** 38%*** 35%*** 37%*** 50%
Knowledge/Skill-based pay 11%*** 10%*** 16%*** 15%*** 14%*** 31%
Individual incentives 20%** 27% 28% 34%** 39%*** 26%
Work group incentives n.a. 15% 21% 26% 31%*** 21%
Profit sharing 35%*** 36%*** 37%*** 43%*** 40%*** 15%
Gainsharing, Scanlon, 6%*** 7%*** 12% 13% 17% 14%
Non-monetary recognition awards n.a. 48%*** 55%*** 59%*** 66%*** 19%
Flexible benefits (cafeteria-style) 23%** 36%*** 51%*** 51%*** 59%*** 10%
Employment security 34% 26% 19%** 16%*** 15%*** 29%
Stock option plans 45%*** 48%*** 52%*** 53%*** 53%*** 5%
Number of companies (N) 323 313 279 212 143 105
** Spain vs. USA significantly different at the .05 level; *** at the .01 level. “n.a.” not available

In comparing both countries, the percentage of employees who mainly receive a fixed salary affects about
a third of the Americans studied (maintaining a relatively constant evolution throughout the series of years
studied), while Spain reaches a figure of 50%. With the passage of time, more and more salary complements
have been used in both countries, although these have affected a greater proportion of American workers. The
differences arrived at profit sharing are highly noteworthy: about three American employees participate in
profit sharing for every one Spanish employee. Nevertheless, it is surprising that with respect to gainsharing
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by employee suggestions (Scanlon plans, Improshare plan, etc.), the percentage of employees affected in both
countries is very close (as a matter of fact, this is the only variable in which there was no statistically significant
differences).

Regarding the achievement of individual and group incentives, non-monetary compensation, flexible
benefits (cafeteria-style) and stock option plans, the differences between both countries are very great and
involvement is much greater for American employees. Only the forms of employee security (clauses in the
contracts directed at avoiding the dismissal of the employee) seem to be more extensive in our country for
large companies than in the United States where a clear backwards movement can be seen. Osterman[29] was
surprised by this fact, and time seems to have strengthened his views in the sense that we should be aware
of the evolution of these practices of security in American companies because they would be able to bring
about an important change in the employer-employee relationship, as is what seems to have happened. This
could have very damaging effects on employees in times of economic uncertainty. Nevertheless, in Spain the
importance of this measure is preserved, at least for now.

Commentary aside, skill-based pay is deserved, and although if in our country a very high score which is
greater than that of the American sample was obtained, in our opinion this is due more to a bad interpretation
of the question by the respondents than the actual situation. For example, if these results are contrasted with
those obtained by the consultants Watson and Wyatt[38] in the same year for our country, the percentage of
affected workers is drastically reduced to 2%, and reach 6% in the case of the managers. In all, we believe
the respondents confused skill-based pay (new knowledge and skills which an employee continually gains
to become more multi-faceted) with receiving a distinct salary according to the hierarchical position that the
employee occupies or his/her seniority.

5 Discussion and conclusions

Different authors state that the practices which have had success in a specific cultural context, mainly
Japanese and American, has been generalized to other very different contexts as in the case of Europe. This is
precisely due to the necessity of improving the level of quality of the products and services with the objective
of being more competitive[11, 29]. This came about with the adoption of methods and philosophies such as
Total Quality Management (TQM) and new Human Resource Management (HRM) practices, which began in
the 1980s and became consolidated over time in very diverse countries.

However, as regards employee participation, the situation does not seem to be so clear. The studies
carried out by the European Foundation[9, 11, 30, 33, 34] as well as by Knudsen[22] confirm that the national
industrial relations structures and traditions (including regulation and bargaining patterns, and management
styles) significantly affect the extent and intensity of participation.

Along these same lines, a report published by the European Commission[1, 2] has bearing: there is greater
diversity than unity in the use of financial participation in the countries of the EU. This is a line of argument
in which coincide previous studies prepared by the European Commission as well as other studies such as
Gatley [10] or [12]. As Poutsma[30] says: “The way in which organizations, and subsequent employment
relationships, in a country are structured and managed is strongly influenced by national, specific social and
cultural factors, so much so that one can identify ‘societal patterns’ of management and organizations”.

Nevertheless, Lawler[15] progressively expressed the opposite. In his opinion, a great amount of data
is being accumulated which sustain that the companies in the United States and western Europe are heading
towards a more participative focus. Globalization may be showing its first effects, above all in large companies
which are obliged to compete in international markets. If certain practices are showing themselves to be useful
in different contexts, what cultural idiosyncrasy gives the basis to argue that they should not be used? This
is relevant if we are considering private companies in need of maximum efficiency. As Lawler[16] points out,
companies are seeing more and more that in order to compete in the current world economy it is necessary to
use the most recent and refined approaches of organization and management. Furthermore, in the opinion of
this author the participative approach is very consistent with the democratic values and respect for individual
rights which are prevalent in the USA and Europe, and so the organizations which adopt them will have a
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clear competitive advantage. As a matter of fact, it is very possible that the participation of the employees
constitutes a definite competitive advantage for American and European companies.

So then, what has the most influence in the business world? The cultural particularities of each country
in which the organizations settle (united to their system of industrial relations, the structure of their institu-
tions, their traditions, their laws and their political context)? Or the need of the companies to survive in an
environment which is getting more and more competitive, turbulent and global?

The evidence presented in this article endorses the idea that clear national tendencies exist from one
country to the other. Spain shows differences with respect to its European neighbors as well as its relationship
to the United States; these differences are very pronounced in both cases. The comparative studies carried
out in Europe offer an image that is not totally adjusted to the situation in our country. Of the studies that
were revised, we can conclude that Spain has an intermediate position in comparison with European coun-
tries regarding indirect participation[11] in a general context of confrontation between managerial and union
organizations[22]. Likewise, worker cooperatives predominate in the framework of greater development of
industrial democracy with a significant implementation of share ownership plans[30].

Nevertheless, this does not mean that in large Spanish companies there have not also developed systems
for promoting greater direct participation from employees. It is true that indirect participation systems continue
to have a great influence in our country (and we hope that they will continue to do so for a long time to come).
However, it is not less certain that there exists a very significant proportion of companies which have decided
to adopt new HRM practices, as can be deduced from the research which we have carried out. However, in
the majority of the cases they do not reach the magnitude which these programs have reached in American
companies.

For participation in decision-making, the order of the programs in both countries is very similar. In the
first positions are suggestion systems, job enrichment or redesign, quality circles and other employee par-
ticipation groups, while in the last positions we find employee committees in strategy matters, self-managing
work teams and minibusiness units. The only exceptions are the survey feedback and union-management com-
mittees. The former is widely used in the United States while in Spain it only has intermediate use. Indirect
participation through union representatives in Spain is one of the procedures which covers the greatest num-
ber of workers, while in the United States it is the least used. Although the order of importance is similar, the
percentage of employees affected by each program is greater in the United States than in Spain. In some cases
the coverage of the program in the United States is almost double that of Spain, while in other cases it is a
third higher. The exception is the quality circles, that we did not expect, and union management committees.

Conversely, for financial participation, Spanish and American companies show an almost opposite be-
havior. The most used programs in the United States are those which are least used in Spain and vice versa.
While in Spain fixed salary and employment security predominate, American companies use a greater amount
of salary complements or indirect payments (non-monetary recognition awards, stock option plans and flex-
ible benefits) with a much greater proportion of employees. The only thing that shows a certain similarity
in both countries, contrarily to the expectations, is the use of gainsharing plans (possibly on account of its
implantation jointly with quality circles and other participation groups). In conclusion, we may highlight that
the behavior of the companies in both countries is different according to the nature of the participation, with
greater proximity for participation in decision-making and considerably greater distance in financial partici-
pation.

It seems that the greater development of direct participation throughout all of Europe has come about not
for promoting a greater social integration or for better serving human needs or for producing results from the
legal directives developed by the EU, but rather for the need to achieve greater efficiency, flexibility and quality
in work, in part due to new technological changes[11]. This new promotion of direct participation schemes does
not necessarily attempt to weaken the representation systems of employees and the influence of their union
organizations, as if often the case in American management strategies in the opinion of Knudsen[22], but rather
in some countries there has been a tendency toward mutual reinforcement (for example what has occurred in
Germany and Denmark). Therefore, there is a greater and greater necessity to achieve the most competitive
costs, produce high quality products and services, have constant innovation and more quickly react and deal
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with a more varied work force for jobs in which the use of knowledge is more and more important. This may
lead to a greater participative model of development throughout the world in the future[16].

Nevertheless, we cannot say anything for sure regarding future evolution. As we have seen from the tem-
porary comparison with the series of American years, the differences between both countries tend to remain
as time goes on. We hope that new forms of work organization and employee participation will continue to
be developed in the future. This is an idea which is defended even by some of the authors whose researches
have served to point out the differences more than the similarities between countries. This is the case for Gill
and Krieger[11], who concluded in their article: ”despite the wide variations from one country to another, the
survey results suggest that participation levels are likely to increase throughout the European Community in
the future”. Also, Knudsen[22] stated that although the data are very incomplete, it seems safe to conclude that
since the beginning of the 1980s there has been an increase in such forms of direct employee involvement in
the four countries studied, even Spain. This development has taken place at company level and almost exclu-
sively at the initiative management. With regard to this idea, according to Sisson[33], one of the main problems
to solve in promoting direct participation regardless of the country of origin is that the managerial organization
hierarchy does not want to abandon the traditional forms of work organization. And so, future research must
take this into account to analyze this phenomenon (see, for instance [26], for the important role of the human
resource practitioner in the adoption of HRM practices; or [25], which analyzes the factors that influence the
adoption by Spanish manufacturing firms of profit sharing schemes).

Whether this happens in Spain is still to be seen. We may suppose that, with its own particularities, Spain
follows the international tendency. Our intention is to repeat this study in the future in our country, if we receive
the backing of the international scientific community. With this we will be able to have greater information
which can be used to better evaluate what changes have come about and how they can be explained. It is
a shame that previous data regarding Spain do not exist, despite those which we have mentioned in this
article; they would have allowed us to have a more general perspective regarding the evolution of employee
participation in Spain. Consequently, this study has come to be a starting point, a base line from which we can
continue offering some answers to the questions posed (in the same sense stated by Osterman[29], to describe
the American situation at that time).

We must not forget that the direct participation schemes in our country are relatively recent and were
introduced into a system of conflictive labor relations and forms of traditionally authoritarian management. It
is a question of time, as has occurred in other spheres of our political, social and cultural life, that the situation
comes to change. So that, using the words of Juan Jos Castillo[4], the new forms of work organization do not
become old challenges in our time.
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Appendix (Adapted from Lawler, Mohrman, and Ledford, 1995, pp. 171-173)

PARTICIPATIVE (INVOLVEMENT) PRACTICES
1. Suggestion system: A program that elicits individual employee suggestions on improving work or the work
environment.
2. Survey feedback: Use of employee attitude survey results, not simply as an employee opinion poll, but
rather as part of a larger problem solving process in which survey data are used to encourage, structure, and
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measure the effectiveness of employee participation.
3. Job enrichment or redesign: Design of work that is intended to increase worker performance and job satis-
faction by increasing skill variety, autonomy, significance and identity of the task, and performance feedback.
4. Quality circles: Structured type of employee participation groups in which groups of volunteers from a par-
ticular work area meet regularly to identify and suggest improvements to work-related problems. The goals
of QCs are improved quality and productivity, there are no direct rewards for circle activity, group problem
solving training is provided, and the groups’ only power is to suggest changes to management.
5. Other employee participation groups: Any employee participation groups, such as task teams or employee
work councils, that do not fall within the definitions of either self-managing work teams or quality circles.
6. Union-management committees: Joint union-management committees, usually existing at multiple orga-
nizational levels, alongside the established union and management relationships and collective bargaining
committees. These committees usually are NOT prohibited from directly addressing contractual issues such
as pay, and are charged with developing changes that improve both organizational performance and employee
quality of work life.
7. SeIf-managing work teams: Also termed autonomous work groups, semi-autonomous work groups, self-
regulating work teams, or simply work teams. The work group (in some cases, acting without a supervisor) is
responsible for a whole product or service, and makes decisions about task assignments and work methods.
The team may be responsible for its own support services (such as maintenance, purchasing, and quality con-
trol) and may perform certain personnel functions (such as hiring and firing team members and determining
pay increases).
8. Minibusiness units: Relatively small, self-contained organizational units (perhaps smaller than the plant
level) that produces its own product of service and operates in a decentralized, partly autonomous fashion as
a small business.
9. Employee committees in strategy matters: Any group that includes non-management employees that is
created to comment on, offer advice on, or determine major corporation policies and/or business strategies.

PAY/REWARD SYSTEMS
1. Fixed salary: Employees earn a fixed quantity per month, depending on the job they perform. They don’t
receive other incentives.
2. Knowledge/Skill based pay: An alternative to traditional job-based pay that sets pay levels based on how
many skills employees have or how many jobs they potentially can do, not on the job they are currently hold-
ing. Also called pay for skills, pay for knowledge, and competency-based pay.
3. Individual incentives: Bonuses or other financial compensation tied to short-term or long-term individual
performance.
4. Work group incentives: Bonuses or other financial compensation tied to short-term or long-term work group,
permanent team, or temporary team performance.
5. Profit sharing: A bonus plan that shares some portion of corporation profits with employees. It does not
include dividend sharing.
6. Gainsharing: These plans are based on a formula that shares some portion of gains in productivity, quality,
cost effectiveness, or other performance indicators. The gains are shared in the form of bonuses with all em-
ployees in an organization (such as a plant). It typically includes a system of employee suggestion committees.
It differs from profit sharing and an ESOP in that the basis of the formula is some set of local performance
measures, not corporation profits. Examples include the Scanlon Plan, the Improshare Plan, the Rucker Plan,
and various custom-designed plants.
7. Non-monetary recognition awards: Any non-monetary reward (including gifts, publicity, dinners, etc.) for
individual or group performance.
8. Flexible benefits (cafeteria-style): A plan that gives employees choices in the types and amounts of various
fringe benefits they receive.
9. Employment security: Corporation policy designed to prevent layoffs. 10. Stock option plans: A plan that
gives employees the opportunity to purchase company stock at a previously established price.
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