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EMPLOYEE STOCK OWNERSHIP, INVOLVEMENT, AND
PRODUCTIVITY: AN INTERACTION-BASED APPROACH
ANDREW PENDLETON AND ANDREW ROBINSON*

The authors use the British Workplace Employment Relations Survey
to assess whether the combination of employee stock ownership (ESO)
plans and participation in decision-making positively affect productivity or
whether ESO alone affects employee productivity. By assessing the extent
to which employees participate in ESOs and the quality of their decisionmaking, the authors provide a clearer and more nuanced picture of this
relationship with productivity. On the one hand, results show that stock
plans seem to need other forms of employee involvement and “voice”
in the ﬁrm to be effective, especially when there is minority participation
in the ESO plan. On the other hand, results indicate that majority
participation in the plan has an independent effect on productivity.
Overall, the authors’ research challenges prevailing views about the
complementarity of stock ownership and employee involvement practices.

I

t has been widely claimed that employee
stock ownership (ESO) plans have
beneﬁcial effects on company productivity.
Researchers have argued that the linkage of
employee rewards to corporate performance
will align employees’ interests with those of
their employer, thereby encouraging them
to exert effort and to promote the success
of the company. The empirical evidence
of this relationship, however, has not been

compelling (Doucouliagos 1995; Blasi et al.
1996; Prendergast 1999), even though the
observed effects are usually positive (Perotin
and Robinson 2003; Sesil et al. 2002). The
limited effectiveness of stock plans has
been attributed to several factors, of which
the most commonly mentioned is the
“free-rider” effect. Some researchers have
maintained that the potentially beneﬁcial
effects of stock plans are more likely to
be realized when they are operated in
conjunction with institutions and practices
that overcome the free-rider problem (see
Blair et al. 2000: 247). Foremost among

* Andrew Pendleton is
Professor of Human
Resource Management at York Management School
at York University, U.K. and Andrew Robinson is
Senior Lecturer in Accounting and Finance at Leeds
University Business School, U.K..
The authors thank Matt Golder for his assistance
on technical aspects of the paper. Previous
versions of the paper have been presented at the
International Association For the Economics of
Participation (Hamilton College, 2008), the Academy
of Management (Anaheim, 2008), and the World
Congress of the International Industrial Relations
Association (Sydney, 2009). The authors thank
participants for their comments. They also thank the
three anonymous ILRR reviewers for their very helpful
comments, criticisms, and suggestions.
The authors are grateful to the sponsors of the

Workplace Employment Relations Survey 2004 (the
Department of Trade and Industry, the Advisory,
Conciliation and Arbitration Service, the Economic
and Social Research Council, and the Policy Studies
Institute) for access to the data. The data set can
be obtained from the ESRC Data Archive at Essex
University, U.K. Information on procedures used to
modify and analyze the data can be obtained from the
authors by writing to ap516@york.ac.uk or to amr@
lubs.leeds.ac.uk.

Industrial and Labor Relations Review, Vol. 64, No. 1 (October 2010). © by Cornell University.
0019-7939/00/6401 $05.00

3

4

INDUSTRIAL AND LABOR RELATIONS REVIEW

these are measures to facilitate employee
involvement in decision-making, insofar as
encouraging information-sharing, mutual
monitoring, and cooperation will counter
shirking and free-riding (Weitzman and
Kruse 1990). Despite this oft-repeated claim,
there is surprisingly little empirical analysis
or support for this complementarity.
An alternative, though less commonly
asserted, claim in the literature holds that
“too much” employee involvement has had
an adverse impact on productivity because
involving ill-qualiﬁed participants affects
the quality and speed of decision-making.
Further, this practice potentially introduces
diverse and conﬂicting interests into the
management process and may provide an
opportunity for workers to raise moraledamaging grievances and complaints. The
conjunction of stock ownership plans and
employee involvement in decisions could be
a “toxic combination” because employees
with ownership rights may assert them
to inﬂuence decisions to the extent that
efﬁciency is compromised
(Hansmann
1996; Pendleton 2001).
Initially, we expected that our research
would support the complementarity claim
discussed in the literature. As our research
progressed, however, it became clear to us
that the evidence in the literature was not
compelling, and that our results provided
support for each of the claims outlined
above. Various features of stock plans and
employee involvement mechanisms are
likely to affect productivity in some way: the
overall level of employee stock ownership,
the extent of employee participation in the
stock plan, and the extent and “quality” of
that employee involvement. Taking the level
of employee stock ownership as a given,1
we examine the productivity effects of the
presence of stock plans and varying rates
of employee participation in them, both
singly and in conjunction with employee
involvement. The latter is measured
according to the number of employee

involvement practices and the amount of
voice employees have within them, thereby
capturing both the extent and quality of
employee involvement.
This paper, therefore, has both substantive
and methodological aspects. Substantively,
we assesses whether complementarities
between stock plans and employee
involvement differ among various levels of
employee participation in the stock plan. In
so doing, we elaborate empirically on the
nature of the alignment between reward
and control rights identiﬁed by Ben-Ner
and Jones (1995). Methodologically, we
highlight how the choice of variables and
measurement for a given concept affects
results. In addition to the substance and
methodology, a key feature of our paper is
its emphasis on the correct interpretation
of multiplicative interaction models with
limited dependent variables. We use visual
representations to provide an economical
but highly illuminating portrayal of how the
sign, size, and signiﬁcance of the relationship
between stock plan participation and labor
productivity can vary with the extent and
quality of employee involvement.
The data source for our analysis is the
British Workplace Employment Relations
Survey (WERS) 2004. This nationally
representative survey of British workplaces
has been carried out periodically since
1980 and comprises extensive information
on a wide range of labor management
practices. It has been widely used for the
analysis of British industrial relations in
general2 and employee stock ownership and
participation in particular (see Pendleton
2007; Robinson and Zhang 2005).

1

2

Most of the observations refer to employee stock
ownership in workplaces belonging to large PLC
companies where the employee stake typically amounts
to a small minority of the overall value of the ﬁrms’
equity.

Background
Many of the empirical investigations of
employee stock ownership over the years
have investigated effects on productivity.
Much of the research has been U.S.–
based (Blasi et al. 1996; Sesil et al. 2002),
but studies have examined Japan (Jones
Recent papers in this journal using WERS have
examined HRM and unions (Machin and Wood 2005),
the union wage premium (Booth and Bryan 2004),
and “family-friendly” workplace policies (Budd and
Mumford 2004).
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and Kato 1993; Kato and Morishima 2002)
and various European countries including
Britain, Germany, Finland, and the
Netherlands (Perotin and Robinson 2003;
Kalmi et al 2005; Robinson and Wilson
2006a, 2006b). There has been a substantial
stream of research particularly in Britain,
drawing mostly on WERS (Fernie and
Metcalfe 1995; McNabb and Whitﬁeld 1998;
Addison and Belﬁeld 2001; Conyon and
Freeman 2004; Bryson and Freeman 2007).
A common theme explored in these studies
has been the potential complementarity
between stock ownership plans and other
forms of employee involvement, though
empirical support for this relationship tends
to be either absent, weak, or inconsistent.
The
theoretical
basis
for
this
complementarity is rooted in principalagent perspectives. Agency theory is the
most common theoretical underpinning
for discussions of stock ownership plans
and contingent rewards in general (Bloom
and Milkovitch 1998). Alignment of agents
with principals’ interests may ameliorate
moral hazard and effort aversion and
thus substitute for or complement other
forms of managerial monitoring of worker
performance (Pendleton 2006). The
agency-based literature has emphasized
the complementarity of stock ownership
and other forms of employee involvement
(Levine and Tyson 1990). If employees’
remuneration is to be aligned with
principals’ desired outcomes, it makes
sense to let employees inﬂuence how
work is performed, especially if employees
asymmetrically possess production-relevant
information. Equally, employees may
require a pay-off for sharing information
and cooperating with managers and
their peers (Ben-Ner and Jones 1995).
Governance theory reinforces this posited
complementarity: if remuneration of riskaverse employees is put at risk, control rights
(secured via ownership) should supplement
return rights in order to control risk
exposure (Hart 1995).
Another
reason
for
anticipating
complementarity between share ownership
plans and employee involvement is that any
group-incentive system is likely to be subject
to the free-rider or “1/N problem” (Blair et
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al. 2000). As the size of the performance
unit (N) grows, the link between an
individual’s effort and reward becomes
more tenuous and the incentive to shirk
or free-ride becomes more tempting. This
problem appears to be particularly acute
in the case of minority ownership stock
plans because they are typically found in
large companies (Pendleton 1997). Given
that stock plans are based on corporatelevel performance, free-rider effects are
likely to occur even where the observed
workplace may be small. A growing body
of research therefore questions whether
stock ownership plans per se have any direct
incentive effects (Prendergast 1999). The
stock ownership literature has typically
resolved this contradiction by pointing to
the role of employee involvement. This
provides the setting for “repeated games,”
whereby employees will come to see that
cooperation and high levels of personal
performance will pay off in stock plan
outcomes (Weitzman and Kruse 1990).
Involvement may help satisfy employees’
higher order needs (inﬂuence, respect, and
self worth), which will help foster greater
trust, cooperation, and identiﬁcation with
the ﬁrm (Kim 2005). It also provides an
institutional setting for peer pressure and
“mutual monitoring” (Kruse et al. 2004;
Conyon and Freeman 2004: 120; Blair et
al. 2000; Blasi et al. 2006) and may help to
develop a culture which deters “shirking”
and cultivates the relevant cognitive
potential of employees (Kim 2005).
Employee involvement in decisions
is thus integral to the agency-based case
that stock ownership plans can enhance
productivity. How much evidence, though,
exists to support this contention? When we
surveyed the literature we were surprised
to ﬁnd that the answer is not much. Many
studies of stock ownership (e.g. Jones and
Kato 1993; Sesil et al. 2002) cannot fully
evaluate this relationship because their data
is taken from company accounts, which
rarely contain information on employee
involvement arrangements. In one of the
few studies to combine accounting data on
company performance, stock plans, and
employee involvement, Kato and Morishima
(2002) found productivity effects of some
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nine percent in which both stock plans and
several forms of employee involvement are
present. Productivity gains are insigniﬁcant
when just one of the two is present or if
just one form of involvement co-exists
with stock ownership. The potential for
complementarity rises, therefore, with the
number of participatory practices. Further,
papers by Robinson and Wilson (2006a;
2006b) revealed share plans to have both
independent and joint productivity effects
with representative and consultative clusters
of employee involvement. However, these
studies, as with others, used de jure rather
than de facto measures of involvement,
the result being that the impact of the
“quality” of involvement could not be
evaluated. But the quality of involvement
is likely to be important given that the
capacity of involvement to engender
cooperation, information-sharing, and
mutual monitoring is integral to resolving
the free-rider problem. “Shell” institutions,
where little real or effective employee voice
takes place, seem unlikely to be sufﬁcient to
bring these about. In other studies using a
production function methodology based
on accounting data, interactions between
stock plans and involvement have been
insigniﬁcant or model ﬁt affected little
by the insertion of interaction terms (e.g.
Ohkusa and Ohtake 1997).
Likewise, evidence from the British
Workplace Employment Relations Survey,
although relevant, generally does not
support the complementarity thesis. Conyon
and Freeman (2004) reported, for example,
that interaction terms between stock plans
and employee involvement do not “affect
results substantively,” and that “there is no
evidence that both shared compensation
and
more
communication
raised
productivity more than did the separate
impact of each” (p. 139). Some other WERSbased studies (e.g. Fernie and Metcalf 1995;
Addison and Belﬁeld 2001) have reported
positive interactions between stock plan
presence and employee communications,
but unfortunately they do not present the
detailed results, so it is difﬁcult to evaluate
the extent of the complementarity.
Two alternative explanations to the
notion of complementarity between stock

plans and other forms of involvement are
that it is unnecessary and that employees’
involvement in decision-making may
compromise the productivity effects of ESO
plans. Regarding the ﬁrst, researchers have
argued the empirical evidence suggests
that stock plans work independently of
involvement (Conyon and Freeman 2004).
The explanation might be that free-rider
effects are not as damaging as agency
theory implies because stock plans (and
other forms of contingent rewards) affect
productivity in ways other than those
assumed in the incentives literature. A
growing literature has indicated that ESO
plans’ contributions to human capital may
be important, either through alignment
of the value of remuneration with the
state of the labor market (Oyer 2004) or
through support for employer-provided
training (Robinson and Zhang 2005). The
latter claim has been based on the notion
that stock plans may provide credible
signals that worker interests and human
capital investments will be protected and
advanced by management (Blair 1995),
thereby encouraging synergies between
retention and training. These signaling
effects imply that the presence of a stock
plan may positively affect productivity
even if few employees actually participate
in it. Involvement in decisions may be
unnecessary if these effects are sufﬁciently
potent.
The second alternative explanation is
that involvement in decision-making may
detract from the productivity effects of
stock ownership plans. For a start, greater
employee involvement in decisions can be
costly. Beyond the expense of implementing
participatory arrangements (Kim 2005),
potential costs include the entry of
inexperienced or unqualiﬁed personnel
to decision-making, delays to decisionmaking, an “excessive” focus on grievances
and complaints, and the difﬁculties of
reconciling competing employee interests
(Hansmann 1996). These costs might be
ampliﬁed where there are stock ownership
plans. Employees included in involvement
arrangements may claim rights to challenge
management decisions based on partownership, which may further impede
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managerial decision-making (see Pendleton
2001). Note that this can occur even if
employees’ formal ownership rights are not
extensive—the important consideration
is employees’ perceptions of ownership.
Employees may develop “feelings of
ownership” at the low levels of combined
employee stock ownership typically found
in large-ﬁrm stock plans (Wagner et al.
2003), if certain conditions are met such
as employee involvement in decisions (see
Pierce and Rodgers 2004; Wagner et al 2003).
As for empirical support, there is some
evidence that employee involvement can
detract from the effects of stock ownership.
Jones and Kato (1993) found that a proxy
for employee control where stock plans
are present is negatively associated with
productivity while Addison and Belﬁeld
(2001) found that stock plans are positively
associated with productivity in workplaces
without upwards involvement, but not where
upward involvement is present.
To summarize so far, there are three
broad
possibilities
concerning
the
relationship between stock ownership
plans and employee involvement as far
as effects on productivity are concerned:
stock plans have independent effects,
they require conjunction with employee
involvement to affect productivity, and
employee involvement can detract from the
positive effects of stock plans. These three
potential relationships tend to be presented
in the literature as absolute alternatives,
possibly because simple dichotomous
measures of presence/absence are often
used to proxy each phenomenon. But
these practices are far more complex and
multi-dimensional, and their effects are
likely to depend on the characteristics of
the practice, which has been increasingly
pointed out in the literature on high
involvement work practices (Cox et al. 2006;
Wall and Wood 2005). Two implications
follow from this, one methodological , one
more substantive. The ﬁrst is that the way
phenomena are measured will inﬂuence
results, and the second is that the balance
between independent and complementary
effects will depend on the characteristics
of the practices under investigation. It is
possible that the two practices could be
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complementary when they possess some
characteristics but not others. If this is so,
it is important to use analytical techniques
that allow this variety of effects to become
transparent.
Based on the preceding discussion, we
can advance several predictions regarding
the relationship between ESO plans
and employee involvement. First, stock
ownership plans may have independent
effects on productivity though these are
more likely to be observed or will be larger
when employee membership of the plan is
high. A high participation rate may proxy
for a more-developed ownership culture,
and hence employees may have a greater
propensity for deterring free-riding among
their colleagues. High participation may
also encourage the development of human
capital within the workplace (Robinson
and Zhang 2005). Alternatively, the
second prediction is that where employee
participation rates are low, the independent
effects of stock plans will be muted, and
that further forms of employee involvement
will be necessary to achieve favorable
productivity effects. Clearly, where there
is low participation a correspondingly low
proportion of employees will be directly
motivated by the stock plan to exert effort.
In these instances, those participating may
require additional incentives, safeguards,
and signs of management commitment
in the form of employee involvement in
order to commit to enhanced effort and
engagement. The third prediction is that
employee involvement can detract from the
independent effects of stock plans when
participation rates are high because a strong
ownership culture may lead employees to
exert more inﬂuence over decisions than is
efﬁcient. We further reﬁne our predictions
to hypothesize that the combined effects of
stock plans and employee involvement will
vary according to the extent and quality
of the latter. The greater the number of
employee involvement practices, or the
greater the employee voice within these, the
more accentuated these combined effects.
Data
The data used to assess our predictions
come from the British Workplace

8

INDUSTRIAL AND LABOR RELATIONS REVIEW

Employment Relations Survey 2004
(WERS04). This is the ﬁfth in a series of
surveys dating back to 1980 providing
information on a broad range of employment
relations and practices across all sectors of
the British economy. Information for this
study was taken from the Management
Questionnaire that comprises information
gathered from workplaces via interviews
with the senior manager responsible for
employment relations on a day-to-day basis.
Because public sector workplaces cannot
usually offer ESO plans, the sample is
restricted to establishments in the private
sector. It is also the case that not all private
sector workplaces are able to offer ESO
plans. Partnerships, trusts and charities, and
bodies established by Royal Charter are thus
also removed from the sample. With these
exclusions, coupled with a small number
of missing values, the total number of
workplaces included in the analysis is 1086.
With the use of survey weights to compensate
for sample-selection biases and identiﬁed
non-response biases (for more information
see Kersley et al. 2006: 334–335), and the use
of the complex survey procedures in STATA,
our results are nationally representative of
private sector workplaces with 5 or more
employees in Britain.
Dependent Variable
WERS asks management respondents
about the relative productivity performance
of the workplace. The relevant question
asks, “Compared with other establishments
in the same industry, how would you assess
your workplace’s labor productivity?”
Answers are ordered along ﬁve categories
from “a lot below average” to “a lot above
average.” Overall, 53 percent of workplaces
report “above” or “a lot above average”
productivity, with most of the remainder
reporting average productivity (40 percent
in total). Much of our attention in the
empirical analysis focuses on the 10 percent
of workplaces whose labor productivity
performance is “a lot above average”
(i.e., the best performing workplaces).
The merits of subjective measures of
performance such as this have been the
subject of much debate (for an overview
see Kersley et al. 2006: 287–289), with the

obvious criticism that subjective measures
will be prone to perceptual and normative
biases (Forth and McNabb 2008). Empirical
investigations, however, have found clear
positive associations between subjective
and objective measures of performance
(Wall et al. 2004; Haskel 2005), with both
measurement types demonstrating similar
associations with a range of independent
variables (Wall et al. 2004). Earlier work has
also established the predictive validity of
the subjective measures of performance in
WERS (Machin and Stewart 1996).3
Independent Variables
Employee Share Ownership (ESO)
It is reasonable to assume that any
productivity effects of employee stock
ownership are only likely to materialize
where schemes are open to non-managerial
employees and where they choose to
participate (Perotin and Robinson 2003).
Recognizing this, we use three measures of
ESO in our analysis. Our broadest measure
of ESO (ESO Presence) deals with the
availability of a plan according to whether
any non-managerial employee is eligible
to join a scheme. The WERS data indicates
that 19.5 percent of workplaces offer broadbased share ownership schemes that match
this deﬁnition, with the vast majority of
these (85 percent) being open to all nonmanagerial employees. Eligibility, however,
does not always equate with participation
since some employees may choose not to
3

In the 2004 survey, WERS also collected objective
ﬁnancial data using a Financial Performance
Questionnaire, but a range of technical problems with
this data would have meant unacceptable reductions
in the size of the sample (and associated biases). Use of
this data has been hampered by technical difﬁculties,
notably because of the “substantial sample attrition
arising from non-response to the FPQ and missing
data” and because data referred to entities other than
the workplace (for further comparative analysis see
Kersley et al. 2006: 294–301 and Forth and McNabb
2008). Only 45 percent of trading workplaces in the
survey completed the FPQ, and only 79 percent of
these based their answers on the workplace (Forth
and McNabb 2008). The survey also attempted to
link to performance records collected by the Ofﬁce
of National Statistics’ Annual Business Inquiry but
matched cases covered only 19 percent of workplaces
in the survey (ibid.).
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participate. Therefore, our second and
third measures (ESO Coverage) record the
level of employee participation in ESO
schemes.4 ESOMAJ captures widespread
participation in the share schemes based
on whether a majority (60 percent or more)
of non-managerial employees participate
in the scheme, which is the case in 53
percent of schemes. Conversely, ESOMIN
represents “minority” participation in
the ESO schemes (less than 60 percent
participation).5This division of categories
is based on the structure and distribution
of the categorical measure in the survey:
the middle category covers 40–59 percent
participation and hence membership of
this does not necessarily reﬂect majority
participation. Although the expectation is
that higher plan coverage will have stronger
productivity effects, plan presence may
affect productivity because signaling effects
may be important even when participation
is low.
Measures of Employee Involvement
Our analysis uses two different measures
of employee involvement to assess its
moderating effect on the link between ESO
and productivity. These measures capture
differences between types and quality of
involvement; differences in effects are
predicted. Our measures are designed to
mitigate two common problems found
in the empirical involvement and high
performance work systems literature—
that measures record single participative
practices in isolation and that measures of
presence do not take account of the depth
or quality of involvement (Cox et al. 2006).
The ﬁrst measure of employee
involvement
(involvement
practices)
records the extent of direct involvement
4

Both measures of ESO eligibility and participation
are categorical, comprising seven categories from zero
percent up to 100 percent.
5
Forty-four workplaces report ﬁgures on ESO
eligibility but not participation. We also omit from
our analysis 6 workplaces where the ESO participation
rate among employees is higher than that allowed for,
given the reported eligibility criterion. Hence the sum
of workplaces with majority and minority participation
does not add up to the total number of share plans with
broad-based eligibility (see the Appendix).
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arrangements in each workplace. This
is a straightforward summative scale of
the number of direct communication
mechanisms operating in each workplace
including quality circles, systematic
cascading of information, suggestion
schemes, newsletters, and so on, ranging
from 0 to a maximum of 8. The assumption
behind this type of measure is that a higher
score indicates more involvement. If this
is so, the conditioning effect of this on
share ownership’s productivity effects may
be positive (in the way predicted in much
of the literature) or negative (too much
involvement inhibits management decisionmaking, thereby detracting from the share
plan).
In common with other literature on this
subject, we prefer this summative measure
to indicators of the presence/absence of
individual practices (Macdufﬁe 1995; Cox
et al. 2006), which are rarely operated
singly or in isolation (16 percent of our
workplaces have just one or zero practices).
The implication of this is that single
practice dummies will also capture other,
unobserved practices, providing either
misleading results if a single dummy is
used or unstable results if several are used.
A further argument in favor of an additive
scale is that, as Cox et al. (2006) have
shown, a “volume” measure of participation
helps to differentiate the embeddedness
of participation between workplaces in a
way that single practice dummies cannot.
It is worth noting, in this respect, that
the additive scale is highly normal in its
distribution (mean = 3.78; median = 4).
A more difﬁcult issue with this scale
concerns the relative signiﬁcance of
the practices contained within it. Are
quality circles a more signiﬁcant form of
participation than suggestion schemes, for
instance? Unfortunately, we have no reliable
or valid a priori means of assessing this, given
the nature of the data. Quality circles may
be more substantial or more widespread in
some workplaces than others, but we have
little way of knowing this. As we have noted
above, however, the number of practices
can provide a reasonably reliable proxy
for the overall signiﬁcance of participation
in a workplace. A related issue concerns
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differences in the type of participation.
Our scale contains both a “downwards” and
an “upwards” form of participation, and
it might be argued that these should be
differentiated. We experimented with two
separate scales but found these were both
highly correlated with each other (r > 0.8)
and with the overall scale (r >. 0.5). As might
be expected, the results were substantially
similar. For these reasons we felt it best to
rely on the single scale.
Though
this
measure
provides
an indicator of the volume of (and
management commitment to) participation,
it does not directly capture the “quality” of
involvement, in terms of effective worker
voice. Our second measure (employee voice)
attempts to rectify this. It uses the questions
in WERS asking about the amount of time
devoted to employee questions and views
in workplace meetings and team brieﬁngs
and is a reasonably objective and grounded
evaluation of voice (compared, say, to a
question seeking agreement or disagreement
about whether employees have a lot of
voice). We felt that this degree of objectivity
compensates somewhat for the reliance on
a managerial respondent. A ﬁve-point scale
captured their response (1 = no consultative
arrangement in operation; 2 = arrangement
but no voice (0%); 3 = arrangement and a
small proportion of time (less than 10%); 4
= arrangement and up to a quarter of the
time (10–24%); and 5 = arrangement and
over a quarter or more (25% or more) of
time is allocated to employees. Though the
responses to these questions imply some
ﬁxed order, we cannot assume a priori that
the distances between the categories of each
variable are equal. This feature of the data
obviously determines how scales should be
created from these questions.
To create involvement scales from these
data, we use the categorical principal
components analysis (CATPCA) data
reduction technique to transform the
qualitative values that underpin these
concepts into quantitative ones. CATPCA
is the non-linear equivalent of standard
principal components analysis in that it
endeavors to identify common factors
underlying a group of variables. Unlike
standard principal components, however,

CATPCA can deal with different types of
data—ordinal, nominal and numeric—
which may not be scaled linearly and model
the non-linear relationship between such
variables. This is achieved by assigning
optimal scale values (quantiﬁcations)
to the categorical variables, which are
then transformed into numeric-valued
component variables (see Meulman and
Heiser 2005 for a fuller discussion). A
clear beneﬁt of this approach is that the
continuous measurement level derived
from this is better suited to the statistical
analysis of conditional hypotheses.
Looking at the quantiﬁcations applied
to the categories within these variables in
Figure 1, we can see that the categories of
both variables were not clearly separated
by the CATPCA as cleanly as would have
been expected if the level had been truly
ordered. In other words, the variables do
not obtain a linear transformation and as
such are correctly treated at the ordinal
scale level. This visual approach also reveals
something about the nature of employee
voice in British workplaces. Both diagrams
emphasize that differences between the
categories are much more important at the
top end of the “scale” than at the bottom.
In the case of workplace brieﬁngs the equal
quantiﬁcation values for categories 1 to
4 indicates that the main distinguishing
feature of employee voice in this setting is
whether or not ﬁrms set aside a quarter or
more of the time for employee views and
questions. Middle to low levels of employee
voice is indistinguishable from workplaces
with no team brieﬁng arrangements.
In the case of meetings between senior
management and the whole workforce,
there is more differentiation between the
different communication levels, although
again most importance is placed on giving
employees the maximum (measured)
say, but even here the lowest levels of
voice (categories 2 and 3 in the data) are
indistinguishable from workplaces with no
workplace meetings (category 1).6
The output from applying the PCA
6

Where equal quantiﬁcations arise, the involvement
variables were recoded to recognize the lack of
distinction between the categories.

-1.0

-0.1

0.0

0.5

1.0

1.5

1.00

Quantifications

3.00

5.00

1
Total

4.00

0.537
0.537

Dimension

Categories
Optimal Scaling Level: Ordinal.
Variable Principal Normalization.

2.00

Briefings

Cronbach’s
Alpha
68.344
68.344

% of
Variance

-1.0

-0.5

0.0

0.5

1.0

2.00

3.00

4.00

Workplace Meeting

5.00
Categories
Optimal Scaling Level: Ordinal.
Variable Principal Normalization.

1.00

Quantifications

1.367
1.367

Total
(Eigenvalue)

Variance Accounted For

Model Summary

Figure 1. Employee Voice: Workplace Meetings and Briefings
Categorical Principal Components Analysis (CATPCA)
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algorithm to these quantiﬁcation values
indicated that these variables captured
one component (employee voice) which
accounted for 68% of the total variance.7 A
solution is perceived as good (Meulman and
Heiser: p167) by the extent to which the
component scores are correlated with each
of the qualitative variables. In each case
large statistically signiﬁcant correlations
were evident, pointing to the strength of this
measure.
This approach has important implications
for our analysis of involvement: it means that
we can differentiate involvement in which
employees have substantial input from that
which delivers little voice to employees.
The validity of this measure therefore
seems superior to the standard approach in
much of the empirical literature of simply
recording whether an institution is present.
Control Variables
Beyond the variables that are central to
our analysis of the conditional hypotheses, all
models include a range of control variables
that might be expected to affect labor
productivity independently. The choice of
control variables using the WERS series is
ﬁrmly established in a number of papers (e.g.
Perotin and Robinson 2000; Addison and
Belﬁeld 2001) and covers a range of work,
institutional, and organizational variables.
These include workforce composition, the
extent and coverage of employee training,
whether or not management formally
recognizes a trade union for negotiating
pay and conditions, the product market
environment (extent of competition), and
workplace and organizational size and sector
controls. Fuller deﬁnitions and descriptive
statistics of these variables are provided in
the Appendix.8
7

We experimented with two dimensions, but
eigenvalues indicated that one dimension was the
optimal solution.
8
Note that WERS is stratiﬁed by establishment
size and sector, so the mean for establishment size is
substantially affected by the recommended weighting
procedures (see Kersley et al. 2006. Though the “raw”
sample mean is 275, the weighted mean is 29. Note
also that, since analysis is restricted to private sector
workplaces, the mean for union bargaining coverage is
lower than the national average for Great Britain

Model Speciﬁcation
There are two stages to the analysis
conducted here. We ﬁrst estimate a set
of ordered probit models, some with the
inclusion of interaction terms, in the
conventional way. These are reported in
tabular form. In order to improve the
interpretation of the interaction models,
we then use the methodology suggested
by Brambor, Clark, and Golder (2008)
to generate a set of visual representations
of the marginal effect of stock plans on
labor productivity at different values of
our conditioning variables. This provides a
highly illuminating but economical method
for demonstrating how the impact of ESO
on labor productivity is affected by the level
of involvement and employee voice and
enables us to make a far more ﬁne-grained
evaluation of complementarities than is
possible from scrutiny of coefﬁcients.
Our model of labor productivity takes
the following form:
(1)

LPi* = XicE + Hi

where LPi* is a latent continuous measure of
labor productivity; E is a vector of estimated
parameters; Xi is the vector of explanatory
variables including the aforementioned
measures of employee stock ownership,
employee involvement, and a host of control
variables; and İi is the error term which has
a standard normal distribution. Since LPi* is
not observed, we estimate the coefﬁcients
in (1) using an ordered probit model
in which our observed ordinal measure
of labor productivity offers a discrete
conceptualization of the underlying latent
variable.
There are difﬁculties, however, in
the estimation and interpretation of
conditional hypotheses in non-linear
models, as highlighted recently in Strategic
Management (Hoetker 2007) and in
Economics (Ai and Norton 2003; Norton et
al. 2004), and in linear models in Political
Science (Brambor, Clark, and Golder
2005). In each ﬁeld or discipline, a majority
of papers in their “leading journals” had
either estimated or interpreted conditional
hypotheses incorrectly. A similar observation
might be made in the literature on stock
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ownership. Many papers on this topic
discuss complementarity effects (or the
lack of them) when they neither fully test for
these effects nor consider the consequences
of estimating non-linear models.
Brambor et al. (2005) set out a number
of guiding principles for improving the
analysis and interpretation of interaction
models, of which an important one for
our purposes is the necessity to provide “a
meaningful description of the marginal
effects of the independent variables and the
uncertainty with which they are estimated”
(p. 73). Indeed, reported on their own,
the coefﬁcients and standard errors from
interaction models offer little to aid the
reader in their interpretation. In our
speciﬁcation neither of the coefﬁcients
involving ESO offers a meaningful picture
of the impact of ESO on labor productivity.
The coefﬁcient on the individual ESO term
does not represent an unconditional or
average effect. Similarly the magnitude and
signiﬁcance of the interaction term says little
about whether ESO has a conditional effect
on the dependent variable. Indeed, it is
perfectly possible for the marginal effect of
ESO on labor productivity to be “statistically
signiﬁcant for substantively relevant values
of the modifying variable even if the
coefﬁcient term on the interaction term is
insigniﬁcant” (p. 74).
So, even though the reporting of
coefﬁcients and signiﬁcance levels is
frequently the ﬁnishing point for papers
investigating conditional hypotheses, “it is
extremely difﬁcult and often impossible to
evaluate conditional hypotheses using only
the information provided in traditional
results tables” (Brambor et al. p. 76). The
analysis needs to go further. The challenge
of interpretation is to ﬁnd a summary means
of presenting the conditioning process
“without overwhelming the reader with an
array of information” (Long and Freese
2006; p. 131). In this regard, graphical
representation of the interaction model
becomes a powerful tool.
To facilitate this we adapt the methodology
of Brambor, Clark, and Golder (2008) to
the case of an ordered dependent variable.
The approach uses simulation methodology

13

to obtain marginal effects and conﬁdence
intervals over the range of the moderating
variable. The beneﬁt of this approach, as
opposed to standard tabular presentations
of marginal effects, is that it enables
complex results to be clearly presented in
graphical form.
The initial phase of the procedure is to
draw9 simulations of the main and ancillary
parameters from the estimated coefﬁcient
vector and variance-covariance matrix of
the ordered probit model (Brambor et al.
2008). Next, we utilize the programming
facility within STATA to convert the
simulation parameters into estimates of the
probability of reporting each level of labor
productivity for different values of stock
ownership and employee involvement.
Predicted probabilities are ﬁrst calculated
for the scenario where ESO=0 across all
values of the modifying variable, with
all other independent variables held
at their weighted mean. This is then
repeated for the scenario where ESO=1.
By comparing the respective probabilities
from both scenarios, we can calculate the
“marginal effect”10of ESO across the range
of our modifying variable (solid line) and
associated measures of uncertainty (95%
conﬁdence intervals—dotted lines) for
each category of the dependent variable.
We then graph each effect to show the
changing impact of stock plans on labor
productivity as the degree of employee
involvement changes. Effects are statistically
signiﬁcant when both conﬁdence intervals
are above or below the zero y axis
Two versions of this procedure are
estimated. In order to test whether our
hypotheses hold generally for all stock plans,
the procedure is ﬁrst used with our broadest
measure of employee stock ownership (ESO
Presence) and repeated twice, once for each
9

Although 1,000 draws should be sufﬁcient for most
analyses (see Tomz, Wittenberg, King, 2003: 19) we
follow Brambor et al. (2008) in using 10,000 draws in
order to improve the accuracy of our results.
10
Strictly speaking, we are calculating a discrete
change. That is, we are looking at the effect of ESO on
labor productivity as the value of ESO changes from 0
to 1 for different levels of employee participation or
voice.
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of our measures of employee involvement.
This approach is then repeated with the two
measures of ESO Coverage.
Results
As a ﬁrst step, we report a number of
baseline models of labor productivity in
which we estimate the independent effects of
stock ownership and employee involvement.
The estimated coefﬁcients and standard
errors from the ordered probit model of
labor productivity based on weighted data
are reported in Table 1 for Employee Stock
Ownership (ESO) Presence and in Table 2 for
ESO Coverage. In each table the results are
presented for involvement practices (on
the left) and employee voice (on the right).
Although an association between stock
plans and employee involvement might be
expected to generate unstable coefﬁcients,
the evidence indicates that all independent
effects, whether estimated singularly
(models 1 and 2) or together (model 3), are
stable and consistent across speciﬁcations
in both tables and are not prone to
multicollinearity.11 Across these speciﬁcations
it is evident that the presence of an ESO
has a positive, independent and statistically
signiﬁcant effect (at 5 percent) on labor
productivity. Findings in Table 2 on ESO
coverage indicate that the ESO effects are
driven by the level of worker participation in
the schemes. Calculation of marginal effects
(not shown) indicates that the presence
of stock plans increases the probability of
reporting “a lot better than average labor
productivity” by 8.3 percentage points with
all other values held at their weighted mean,
with this increasing to 11.4 percentage points
when a majority of employees participate in
the scheme.12 Positive independent effects
are also apparent for our involvement practices
and employee voice measures of employee
involvement in decisions, but these are not
signiﬁcant at the 10-percent level.
The ﬁndings also highlight a range
of other factors that shape the reported
productivity
outcomes
independently.
11

Correlation coefﬁcients between ESO presence
and participatory practices (0.46) and employee voice
(0.096) support this contention.
12
Based on the results of model 3 (Employee Voice) in
Tables 1 and 2 respectively.

Notable among these are the negative
inﬂuences of organizational size (especially
the dummy for very large organizations),
union recognition, and the positive impact
of training. At the highest levels (employees
who receive 5 to 9 days or 10 or more days
of training per year), relative to the lowest
levels (“no training”), the probability of
reporting the top level of labor productivity
increases by nearly 8 percentage points in
each case.
We now turn to the central feature of
our analysis—how the effect of stock plans
on labor productivity is moderated by the
amount of involvement or voice. The results
of four speciﬁcations of our interaction
model are reported in Tables 1 and 2 for ESO
“presence” and “coverage,” respectively. As in
previous analyses of this type, these estimates
provide limited and conﬂicting evidence
of the effect of ESO and involvement on
labor productivity. The estimates suggest
no uniform pattern of results with the sign
and signiﬁcance of both ESO terms in the
interaction model varying across models
and between measures. In all but one model
(Table 2: Employee Voice), there are no
statistically signiﬁcant interaction terms,
and even here, the interaction terms have
different signs. At ﬁrst glance, the case for
our conditional hypothesis might not be
strong.
Presented in this way, the results are
somewhat inconclusive and difﬁcult to
interpret. If we then apply the simulation
methodology to the properties of these
models, the results become far clearer
and consequently more straightforward
to interpret. In contrast to the reported
coefﬁcients and signiﬁcance levels in Table
2, the graphical representation of these
estimates in Figures 2 and 3 reveal a host of
statistically signiﬁcant ﬁndings that provide
a richer and fuller picture of how, when, and
to what extent the impact of employee stock
plans on labor productivity is affected by the
amount and quality of employee involvement
practices. In all instances, statistically
signiﬁcant ESO effects are revealed, but
the size, direction, and signiﬁcance of these
effects vary over the range of the involvement
measure and according to the measure of
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(0.0022)
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0.08863
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Workforce
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0.3857**
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0.3619**
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(0.1563)
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Training (0 4 days)

-
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(0.1400)

0.0452
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0.4532**
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1
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ESO
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0.3411**
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2
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- 0.0001
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(0.1453)

Continued

0.4143**
(0.1631)
-0.0001
(0.0002)

0.3920**
(0.1614)

0.0881
(0.1107)

0.0045**
(0.0022)

-0.2734*
(0.1453)

-0.2796**
(0.1422)

Trade Union Recognition

-0.2932**
(0.1364)

0.0390
(0.0685)

0.4957*
(0.2676)

Coefficient

-0.0496
(0.1381)

0.0295
(0.0607)

0.4412**
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Coefficient

Interaction
Model

4

ESO x Employee Voice

0.0274
(0.0606)

Coefficient
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Effects
ESO & EV

Employee Voice (EV)
3

Independent
Effects
EV only

2

0.0460
(0.1050)

0.4398**
(0.1826)

Coefficient

Independent
Effects ESO
only

1

Employee Voice

ESO

Variables

Model

0.0299
(0.0342)

0.1998
(0.6287)

Coefficient

Interaction
Model

4

ESO Presence

Table 1. The Effects of Employee Stock Ownership Presence on Labor Productivity:
The Conditioning Effects of Involvement Practices and Employee Voice (ordered probit)
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Coefficient

Independent
Effects ESO
only
Coefficient

Variables

-0.3082
(0.1952)
-0.4974**
(0.1940)
Yes
-2.31***
-1.17***
0.33
1.76***
2.64***
1086

-0.2945*
(0.1783)
-0.6141***
(0.1770)
Yes
-2.45***
-1.33***
0.17
1.61***
2.82***
1086

Large Organization

Very Large Organization

Industry Dummies

Cut1/
Cut2/
Cut3/
Cut4/

F
N

2.86***
1086

-2.35***
-1.22***
0.28
1.73***

Yes

-0.6845***
(0.1913)

-0.3605
(0.1857)

-0.2741
(0.1789)

Coefficient

Independent
Effects
ESO & IP

2.73***
1086

-2.38***
-1.24***
0.26
1.71***

Yes

-0.6717***
(0.1903)

-0.3460*
(0.1875)

-0.2587
(0.1802)

Coefficient

Interaction
Model

4

F
N

Cut1/
Cut2/
Cut3/
Cut4/

Industry Dummies

2.88***
1078

-2.45***
-1.32***
0.17
1.61***

Yes

-0.6294***
(0.1773)

-0.3249*
(0.1778)

Large Organization

Very Large Organization

-0.2426
(0.1706)

Coefficient

Independent
Effects ESO
only

1

Medium Organization

[Small Org]

Variables

Model

ESO Presence

Notes: Standard errors in parentheses. Estimates based on survey ordered probit using weighted data.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.

-0.2692
(0.1788)

-0.2314
(0.1733)

Medium Organization

[Small 0rg]

Independent
Effects IP only

1

Model

Involvement Practices (IP)
2
3

2.85***
1078

-2.39***
-1.27***
0.23
1.67***

-2.38***
-1.24***
0.24
1.67***
2.65***
1078

Yes

-0.6359***
(0.1780)

-0.3273*
(0.1774)

-0.2416
(0.1710)

Coefficient

Independent
Effects
ESO & EV

Employee Voice (EV)
3

Yes

- 0.4298**
(0.1711)

-0.2610
(0.1867)

-0.2297
(0.1697)

Coefficient

Independent
Effects
EV only

2

Table 1. The Effects of Employee Stock Ownership Presence on Labor Productivity:
The Conditioning Effects of Involvement Practices and Employee Voice (ordered probit) Continued

2.72***
1078

-2.37***
-1.25***
0.24
1.69***

Yes

-0.6385***
(0.1776)

-0.3299*
(0.1779)

-0.2426
(0.1712)

Coefficient

Interaction
Model

4
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Table 2. The Effects of Employee Stock Ownership Coverage on Labor Productivity:
The Conditioning Effects of Involvement Practices and Employee Voice (ordered probit)

Model
Variables

1

4

Independent
Effects
ESO only

Independent
Effects
IP only

Independent
Effects
ESO & IP

Interaction
Model

Coefficient

Coefficient

Model
Variables

1

Employee Voice (EV)
2
3

4

Independent
Effects
ESO only

Independent
Effects
EV only

Independent
Effects
ESO & EV

Interaction
Model

Coefficient

Coefficient

Coefficient

Coefficient

Coefficient

Coefficient

ESOMAJ

0.5575**
(0.2278)

0.5496**
(0.2276)

1.3238**
(0.5843)

ESOMAJ

0.5472**
(0.2256)

0.5471**
(0.2270)

0.9610***
(0.2958)

ESOMIN

0.2411
(0.2554)

0.2155
(0.2580)

-1.4092
(1.1469)

ESOMIN

0.2380
(0.2560)

0.2419
(0.2542)

-0.1373
(0.3566)

0.0382
(0.0342)

0.0316
(0.0344)

Employee
Voice

0.0360
(0.0616)

0.0399
(0.0691 )

ESOMAJ x
Involvement
Practices

-0.1400
(0.1034)

ESOMAJ x
Employee Voice

-0.3308**
(0.1633)

ESOMIN x
Involvement
Practices

0.3020
(0.1876)

ESOMIN x
Employee Voice

0.3745*
(0.2136)

0.0416
(0.0336)

Involvement
Practices

0.0353
(0.0614)

Trade union
recognition

-0.2833**
(0.1431)

-0.2433*
(0.1399)

-0.2978**
(0.1403)

-0.3382**
(0.1344)

Trade union recognition

- 0.2933**
(0.1434)

-0.2293
(0.1457)

-0.2848*
(0.1461)

-0.2519*
(0.1490)

Workforce
composition

0.0031
(0.0022)

0.0030
(0.0022)

0.0031
(0.0022)

0.0033
(0.0023)

Workforce composition

0.0036
(0.0022)

0.0036
(0.0022)

0.0036*
(0.0021)

0.0034
(0.0022)

Product Market
Competition

0.0934
(0.1122)

0.0883
(0.1131)

0.0909
(0.1125)

0.0893
(0.1134)

Product Market
Competition

0.0943
(0.1129)

0.0933
(0.1135)

0.0965
(0.1130)

-0.0706
(0.1140 )

Training (5 -9 days)

0.3590**
(0.1622)

0.3816**
(0.1638)

0.3367**
(0.1620)

0.3132*
(0.1639)

Training (5-9 days)

0.4033**
(0.1626)

0.4412***
(0.1667)

0.3937**
(0.1644)

0.4003**
(0.1659)

Training (10 or more
days)

0.4031**
(0.1595)

0.3873**
(0.1707)

0.3616**
(0.1662)

0.3362**
(0.1621)

Training (10 or more
days)

0.4233***
(0.1598)

0.4326**
(0.1717)

0.4040**
(0.1675)

0.3799**
(0.1602)

[Training 0- 4 days]

[Training 0-4 days]

17

Continued

EMPLOYEE STOCK OWNERSHIP, INVOLVEMENT, AND PRODUCTIVITY

ESO Coverage
Involvement Practices (IP)
2
3
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Table 2. The Effects of Employee Stock Ownership Coverage on Labor Productivity:
The Conditioning Effects of Involvement Practices and Employee Voice (ordered probit), Continued

ESO Coverage
Model
Variables

Independent
Effects
ESO only

Independent
Effects
IP only

Independent
Effects
ESO & IP

Coefficient

Coefficient

Coefficient

- 0.0001
(0.0002)

- 0.0001
(0.0002)

- 0.0002
(0.0002)

4

Model
Variables

Interaction
Model
Coeff icient
- 0.0002
(0.0002)

Workplace size

Small

Small

Organization

Organization

1

Employee Voice (EV)
2
3

Independent
Effects
ESO only

Independent
Effects
EV only

Coefficient

4

Independent
Effects
ESO & EV

Interaction
Model

Coefficient

Coefficient

Coefficient

- 0.0001

- 0.0001

- 0.0001

- 0.0001

(0.0002)

(0.0002)

(0.0002)

(0.0002)

Medium

- 0.2193

- 0.2635

- 0.2629

- 0.2388

Medium

- 0.2301

- 0.2263

- 0.2288

- 0.2324

Organization

(0.1723)

(0.1774)

(0.1774)

(0.1800)

Organization

(0.1699)

(0.1688)

(0.1703)

(0.1717)

Large

- 0.3184*

- 0.3741*

Organization

(0.1841)

(0.1963)

- 0.3839**
(0.1910)

- 0.3583*
(0.1958)

Large
Organization

- 0.3496*
(0.1838)

- 0.3356*
(0.1867)

- 0.3540*
(0.1832)

- 0.3535*
(0.1820)

Very Large

- 0.6031***

- 0.5277***

- 0.6747***

- 0.6587***

Very Large

- 0.6184***

- 0.4657***

- 0.6258***

- 0.6388***

Organization

(0.1797)

(0.1996)

(0.1939)

(0.1947)

Organization

(0.1802)

(0.1771)

(0 .1809)

(0.1822)

Yes

Yes

Yes

Yes

Industry Dummies

Industry Dummies

Yes

Yes

Yes

Yes

Cut1/

- 2.44***

- 2.30***

- 2.34***

- 2.47***

Cut1/

- 2.44***

- 2.34***

- 2.37***.

- 2.41***

Cut2/

- 1.31***

- 1.16***

- 1.20***

- 1.24***

Cut2/

- 1.30 ***

- 1.20***

- 1.23***

- 1.24***

Cut3/

0.19

0.34

0.30

0.28

Cut3/

0.19

0.28

0.26

0.27

Cut4/

1.62***

1.76***

1.74***

1.72***

Cut4/

1.63***

1.70***

1.70***

1.72***

2.68***
1036

2.66***
1036

F

2.66***

2.56***

N

1036

1036

F

2.77***

2.62***

2.75***

2.80***

N

1029

1029

1029

1029

Notes: Standard errors in parentheses. Estimates based on survey ordered probit using weighted data.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
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Workplace Size

1

Involvement Practices (IP)
2
3
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ESO under consideration.13
In the analysis and discussion that follows,
the graphs illustrate how a discrete change in
the measure of ESO changes the probability
of reporting “a lot better than average”
labor productivity (the highest category)
at different values of our involvement
measures when all other values are held
at their weighted mean. On the graphs,
signiﬁcant marginal effects are observed
where the upper and lower bounds of the
conﬁdence intervals are above (or below)
zero. Across the different speciﬁcations, the
results of this analysis provide support for all
three predictions regarding the likely impact
of ESO on labor productivity at different
levels of involvement—positive effect, no
effect, and negative effect. The graphs
also reveal the persistence of independent
ESO effects (where there are no direct
involvement schemes or where employee
voice is recorded as “zero”), but only when
the measure of stock ownership has high
employee coverage. Finally, whereas the
graphs reveal no evidence of a statistically
signiﬁcant negative ESO effect over the
range of involvement measures (in which
both conﬁdence intervals are non-positive
and below zero), they do indicate that the
size of the ESO effect diminishes as the
extent of employee voice increases. This
effect is clearest when the stock ownership
measure is majority participation in the plan.
We discuss the results more systematically in
the next section.
13

While it may be true that including interaction
terms increases multicollinearity, there are strong
grounds to believe that these effects have been
overstated (see Friedrich 1982 for a rigorous defense of
the use of multiplicative terms; see also Brambor et al.
2005). Our analysis bears this out. The change in model
parameters from the inclusion of an interaction term
(model 4 versus 3) is not a signal of multicollinearity
as is commonly claimed because the coefﬁcients now
reﬂect conditional “effects” rather than general effects.
In line with our methodological approach the impact of
multicollinearity can only be assesed by calculating the
relevant marginal effects and measure of uncertainty. If
multicollinearity is large then this will be captured by
the standard error of the marginal effect and this term
will not be statistically signiﬁcant. Our ﬁndings indicate
that, although multicollinearity may be present, the
effects are not detrimental to our overall ﬁndings.
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The Presence of Employee Stock Ownership
Figure 2a shows how the marginal
effects of ESO Presence on the probability
of reporting “a lot better than average”
labor productivity alter as the number of
participatory arrangements increases from
zero to 8 when all other variables are held at
their mean value. The effect of a stock plan
on labor productivity is positive but not
statistically signiﬁcant when the number
of participatory schemes is zero (4 percent
of workplaces). However, as predicted, the
positive effect of stock plans increases in
magnitude as the number of involvement
schemes increases and becomes statistically
signiﬁcant when the number of schemes
reaches 5. Once the number of involvement
schemes is 5 or more, having a share
plan increases the probability of labor
productivity being a lot better than average
by between 9 to 14 percentage points over
those with no share plan.
In this scenario, in which the provision
of a plan does not necessarily mean that
employees involve themselves in it, the effect
of ESO on productivity may not be achieved
primarily via feelings of ownership or
perceptions of interest alignment. Instead,
the signaling effects of plan provision might
be most important (i.e., management
show that they respect and care about
employees). In this instance, these signals
from management may become more
credible with the number of other forms of
involvement offered by management.
Turning to those speciﬁcations that
attempt to measure more explicitly the
“quality” of involvement (Figure 2b), we
ﬁnd that the effect of ESO Presence is
again positive at higher levels of voice but
the marginal effect declines slightly (from
approximately 10 to 8 percent) as employee
voice increases. Evaluating the effectiveness
of ESO at different levels of employee
voice requires a slight modiﬁcation in
our interpretation approach. We cannot
ascertain whether there is a “true”
independent ESO effect in this diagram
(when voice equals zero) because in
developing the voice measure we found
that ﬁrms with low levels of employee voice
were indistinguishable from those with no
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Figure 2a. Marginal Effects of ESO Presence on Labor Productivity
Across the Observed Range of Involvement Practices
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Figure 2b. Marginal Effects of ESO Presence on Labor Productivity
Across the Observed Range of Employee Voice
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Marginal effect of ESO on the probability of reporting “a lot better than average” labor
productivity at different levels of involvement/employee voice.
- - -- - -- -- -- 95% Confidence Interval.

voice. Consequently, when voice equals
zero, it is capturing the marginal effect of
ESO on productivity when ﬁrms have no or
low levels of employee voice. Nonetheless,
at these levels, ESO has no statistically
signiﬁcant effect on labor productivity, but
anything over and above this across a large
expanse of values, we ﬁnd a statistically
signiﬁcant ESO effect on labor productivity.
Only when we reach the highest levels of
employee voice does this signiﬁcant ESO

effect disappear.14
14

We also re-ran the simulations with the “above
average” measure of labor productivity. The shape of
the marginal effects and the signiﬁcance of the ESO
effects across the range of the involvement measures
remained broadly the same though the marginal effects
are somewhat smaller at around 80 percent of those
shown in Figures 2a and 2b. Further, we substituted
downward and upward communication scales for the
employee involvement practices scale. The shape of the
graphs is very similar, as would be expected given the
high correlations between these two scales and the main
scale. The effects become signiﬁcant at a lower value of
the involvement scale in each case, while the marginal
effects for stock ownership across different levels
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To summarize, using a simple measure
of stock plan presence (as is commonly
found in the literature), the marginal
effects of ESO on labor productivity become
positive when there are several forms of
employee involvement. This is consistent
with the notions of free-rider effects and
complementarity found in the literature.
However, if employees have substantial
voice in employee involvement institutions,
this detracts somewhat from the effects of
ESO, though they remain positive. These
results give a more nuanced picture of
complementarities that is typically found
in the stock ownership literature.
It
becomes more nuanced still when we turn
to measures of stock ownership plans that
capture the level of employee participation
within them.
The Coverage of Employee Share Ownership
When we decompose the measure of ESO
Presence according to the take-up of stock
ownership among employees, the results
are striking and provide a clearer proﬁle of
the effects of share plans and involvement
on labor productivity (see Figures 3a–d).
The results relating to majority (Figures 3a
and 3b) and minority participation (Figures
3c and 3d) in stock plans are diametrically
opposed. This highlights the centrality of
ESO coverage to understanding the workings
of stock ownership and involvement on
labor productivity. High participation in the
plan appears able to counter the posited
free-rider effects, and, rather than being
necessary to secure the beneﬁts of stock
plans, other forms of employee involvement
can detract from it.
When there is majority participation in
the scheme (Figures 3a and 3b), the stock
ownership plan has a strong “independent”
effect on productivity,15 but as employee
of upwards communication are slightly larger than
when it is combined with downward communication
(approximately one percentage point). Copies of these
results are available on request from the authors.
15
“Independent” stock ownership effects (when the
respective participation measure is zero) increase the
probability of reporting “a lot better than average”
productivity by 36 percentage points in the participatory
practices model as against 24 percentage points in the
employee voice model.
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involvement increases, the marginal
effect of stock plans, while remaining
positive, decline up to the highest levels
of involvement in which the productivity
effects of stock plans become small and
statistically insigniﬁcant. This overall trend
is evident across both measures of employee
involvement in a broadly similar fashion.
As we discuss above, there are several
possible explanations for this proﬁle. To
the extent that majority ESO coverage
reﬂects wider and stronger feelings of
ownership, the results imply that a strong
ownership culture is sufﬁcient in its own
right to bring about productivity-enhancing
change (free-rider effects notwithstanding)
without recourse to signiﬁcant levels
of employee involvement. Indeed, in
this scenario it is possible that too many
forms of involvement or too much voice
impedes effective management decisionmaking and outweighs any positive effects
of information sharing and cooperation.
More speciﬁcally for stock ownership, the
conjunction of widespread ownership
rights with involvement opportunities
could detract from the productivity effects
of stock ownership by leading employees to
believe they have a greater right to inﬂuence
management decisions than is efﬁcient or
to raise time-consuming grievances. This
could impede effective managerial decisionmaking by delaying decisions and involving
too many, possibly inexpert, workers in the
decision process. It could also be the case
that a discrepancy between worker and
managerial perceptions of the appropriate
level of employee voice and decision rights
within participative institutions leads to
productivity-diminishing conﬂict.
Contrast these results with those for
the case in which a minority of workers
participate in the stock plan (Figures
3c and 3d). This proﬁle of results more
strongly supports the prevailing view that
employee involvement and communication
are necessary to counter free-rider effects.
At zero or low levels of involvement,
the marginal effects of ESO on labor
productivity are negative although not
statistically signiﬁcant; these effects become
positive and statistically signiﬁcant only
where there are six or more forms of
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Figure 3a. Marginal Effects of Majority ESO on Labor Productivity
Across the Observed Range of Involvement Practices
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Figure 3b. Marginal Effects of Majority ESO on Labor Productivity
Across the Observed Range of Employee Voice
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Marginal effect of ESO on the probability of reporting “a lot better than average”
labor productivity at different levels of employee involvement/voice.
- - -- - -- -- 95% Confidence Interval.

employee involvement. From this point,
the sizes of marginal effects rise steeply,
suggesting a strong complementarity. As
far as employee voice within employee
involvement is concerned, the marginal
effects of ESO become signiﬁcant only when
this is substantial. Once again, the sizes of
the marginal effects rise steeply from then
on.
The mapping of this scenario lends
some credence to the view that when
ownership is “weak” or not widespread,
employee involvement is necessary for
stock ownership to enhance performance.

Employee involvement practices and voice
can signal management’s commitment
to the stock plan and instill in employees
feelings of empowerment and respect in
a context where low membership in the
stock plan may otherwise tend to diminish
the role and status of the plan (thereby
potentially
encouraging
free-riding).
Employee involvement practices and voice
may overcome any inclination to freeride among plan members. Our results
suggest that for stock ownership plans and
involvement to be properly aligned, “weak”
ownership needs to be accompanied by
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substantial voice and an extensive array of
participatory arrangements. Perhaps only
then does the institutional and cultural
setting provide sufﬁcient safeguards and
the impetus for employees to realize
that releasing private information and
performing better will pay-off.16
Conclusions
Our results provide empirical support
for each of the three predictions outlined
above. Consistent with the widespread
prediction in the literature, we ﬁnd
that the combination of stock plans and
involvement can have positive productivity
effects over a wide range of values for
involvement. Our results are more complex
than this, however, and they provide a set
of challenges to the prevailing view. First,
there is clear evidence that stock plans have
independent effects on productivity, despite
the claim in the literature about the impact
of free-riding. Second, there are instances
when the effect of stock plans decline as
involvement increase. What emerges as
central to understanding these effects and
to explaining when they arise is the extent
to which employees participate in the stock
ownership plan. When a large proportion
of employees participate in the plan, the
inﬂuence of ownership transcends the need
for further involvement in other practices.
However, if the take-up of ownership is less
widespread, and presumably less central
to the functioning of the workplace, other
forms of involvement are required if the
16

As with the results in Figures 2a and 2b, we
also experimented with three sets of alternative
speciﬁcations (available on request). We re-ran our
results with the “above average” measure of labor
productivity. The shape of the resulting graphs was
broadly similar though marginal effects were smaller
and signiﬁcant over a smaller area. In the case of
minority stock plan participation where there are
employee involvement practices, the marginal effects
are not signiﬁcant at any point. We also divided the
employee involvement practice scale into downward
and upward communication scales. Here again, the
results were similar in shape and magnitude but with
one exception. The marginal effects of stock plans with
minority participation are not signiﬁcant at any point
when only downward communication is present. This
suggests that there needs to be some opportunity for
employees to feed views upwards (as is suggested by the
equivalent employee voice results).
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beneﬁts of shared ownership are to be
realized.
Our results have both methodological and
conceptual implications. Methodologically,
graphical representations of the effects
of share plans at different levels of
involvement provide not only a more
nuanced but also clearer picture of posited
complementarities than can be obtained
by reliance on coefﬁcients. It is clear too
that the measurement of key phenomena
affects empirical ﬁndings. When stock
plans and involvement are recorded in a
fairly simplistic way (presence), the ﬁndings
support the notion of synergy found in
the literature: stock plans do not have a
signiﬁcant impact on productivity unless
there are several forms of involvement
present. However, higher quality measures
provide a rather different picture. These
ﬁndings reinforce claims in the literature
on high performance work practices that
more sophisticated measures than mere
presence of practices and institutions are
desirable (e.g., Cox et al. 2006). We are
conscious that our measures of employee
involvement have their limitations. Ideally,
we would have indicators of the proportion
of workers participating in involvement
mechanisms and the amount of inﬂuence
they possess within them, as well as multiple
respondents. Nevertheless, both our voice
measure and the measure for stock plan
participation are an improvement on what
is widely found in the literature.
Likewise, we are mindful that the
potential for reverse causality is a persistent
difﬁculty in cross-sectional studies. Although
this problem can never be dismissed,
we believe it might be less of a problem
in this particular study because it seems
unlikely that managers will consistently
choose particular levels of involvement
to accompany their stock plans at given
levels of productivity. Other selection
effects may also be relevant. For instance,
it may be that some workplaces have some
underlying features that lead both to high
levels of participation in the stock plan and
to high productivity. Unfortunately, we
cannot systematically explore this possibility
using this data source. To do so, we would
need linked employer–employee data with
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Figure 3c. Marginal Effects of Minority ESO on Labor Productivity
Across the Observed Range of Involvement Practices
ESO Minority: <60% of Employees Participate in the Scheme
Labor Productivity: A lot better than average
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Figure 3d. Marginal Effects of Minority ESO on Labor Productivity
Across the Observed Range of Employee Voice
Labor Productivity: A lot better than average

Marginal Effect of Minority ESO

.4

.3

.2

.1

0
-.1
0

.5

1

1.5

2

2.5

Employee Voice

_________ Marginal effect of ESO on the probability of reporting “a lot better than average” labor productivity at
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extensive information on employee wealth
and on employer management of their
stock plans. A further possibility is that
stock plans and other forms of employee
involvement act as substitutes for each
other. It might be argued that the impact of
stock plans on the probability of reporting
high productivity declines at high levels
of participation because the latter renders
stock plans unnecessary. Although this is
possible in principle, our results do not
support this interpretation. The coefﬁcients
on stock plan presence and participation
tend to be large and signiﬁcant; however,
those for employee involvement and voice

are very small and insigniﬁcant.
Conceptually, our results question
the prevailing view in the literature that
involvement is necessary to overcome the
free-rider problems typically associated with
stock ownership plans. As it happens, the
empirical evidence for this has not been that
strong; nevertheless, this view has persisted
in the literature. Our results illustrate that
stock plans can have independent effects
on productivity, thereby implying that
free-riding is not necessarily such a major
problem in practice. This is less surprising
than it might at ﬁrst seem to be. Many stock
plans require employees formally to opt into
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the scheme. In fact, all of the cases observed
in this study take this form. Where an
explicit decision to participate is required, it
seems reasonable to infer that many of those
making this decision will “buy into” the
purpose of the plan. This will be especially
so if the stock plans are contributory (as in
most British plans and in U.S. Section 423
plans). We suspect that the centrality granted
to free-rider effects in much of the literature
arises from a tendency to extrapolate from
the highly speciﬁc case of ESOPs (where
employees “passively” receive “free” shares)
to employee stock plans in general. A
broader inference arising from our study,
therefore, is the desirability of paying due
accord to the institutional speciﬁcities of the
plans under investigation.
Our ﬁndings are also consistent with the
increasingly widespread view that stock plans
work via means other than the provision of
direct incentives, such as development and
protection of human capital by encouraging
employee retention (Robinson and Zhang
2005). If this is so, other forms of involvement
may not be necessary to make stock plans
work. Indeed, the results indicate that other
forms of involvement can detract from
the effects of stock ownership in certain
circumstances (e.g., when participation
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in the stock plan is high). This could be
because highly motivated employee partowners attempt to inﬂuence management
decisions to a greater extent than is
efﬁcient. In general, our ﬁndings support
the view that stock plans and other forms of
employee involvement need to be aligned
(Ben-Ner and Jones 1995). Our results
suggest that in typical stock ownership
plans where employees have a minority
stake, high employee participation rates in
the plan result in return rights and control
rights being aligned best when there is little
of the latter. When participation in the stock
plan is lower, more extensive involvement
seems to be necessary to achieve alignment,
presumably to counter free-rider effects.
These situations might be contrasted with
majority worker ownership (e.g., workers’
cooperatives), in which extensive employee
involvement in governance appears to be
consistent with extensive ownership. In
sum, our research suggests that alignment
is a complex phenomenon that requires
careful attention to the speciﬁc features
of the practices under investigation. The
challenge of future research in this area
will be to examine these possibilities more
comprehensively.
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Majority of the largest occupational group receive 4 or less days’ training per year

Majority of the largest occupational group receive between 5 and 9 days’ training per year

Majority of the largest occupational group receive 10 or more days’ training per year

Number of employees in the workplace

Organization as a whole has up to 249 employees

Organization as a whole has between 250 and 999 employees

Organization as a whole has between 1000 and 4999 employees

Organization as a whole has more than 5000 employees

Industry dummies capturing manufacturing, electricity–gas–water, construction, wholesale & retail, hotels &
restaurants, transport & communication, financial services, other business services, health, other community
services.

Training 0–4 days

Training (5--9 days)

Training (10 or
more days)

Workplace Size

Small Organization

Medium
Organization

Large Organization

Very Large
Organization

Industry Dummies

Note: Based on weighted data.

Descriptor

Variable Name

Appendix 1
Variable Definitions and Descriptive Statistics Continued
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