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Abstract
Using data from a large cross section of Britisial@sshments, we ask how different firm
characteristics are associated with the predicteefits to organizational performance from
using team production. To compute the predictetefis from using team production, we
estimate structural models for financial performgrabor productivity, and product quality,
treating the firm’s choices of whether or not te tsams and whether or not to grant teams
autonomy as endogenous. One of the main resuhatisnany firm characteristics are
associated with larger predicted benefits from &mabor productivity and product quality but
smaller predicted benefits to financial performanEer example, this is true for union
recognition as measured by the number of recognirézhs in an establishment. Similarly,
when a particular firm characteristic is associatéti lower benefits from teams to labor
productivity or product quality, the same chardster is frequently associated with higher
predicted benefits to financial performance. TisiBue for the degree of financial participation
and employee ownership and also for establishmeatsid a number of industries. These
results highlight the advantages of analyzing beoadeasures of organizational performance
that are more inclusive of the wide spectrum ofdiiénand costs associated with teams than the
labor productivity measures frequently studiechia teams literature.
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I. INTRODUCTION
Arguments suggesting that innovative systems fgawnizing and managing employees

generate improved employee achievement and orgemmaaperformance abound. Recent
research on workplace practices transferring paavemployees, described collectively as “high
performance practices,” has identified employe¢i@pation as a key element of sustained
competitive advantage. Employee participatiorhmform of team-based work structures, often
“self-managed teams” conferred with considerabtermamy, figures prominently as one
dimension of high-performance work systems antlesocus of this paper. Specifically, our
goal is to shed light on the question of what typlegrganizations benefit from team production
and how they benefit (e.g. through higher finanpetformance, labor productivity, or product
quality).

Much of the vast literature on teams and otherdpgtiormance practices focuses on the
guestion ofwvhether and how organizations benefit from use of these practiasgpposed to the
guestion ofwvhat types of organizations benefit. A popular approachs ¢ase study, examining
one or a relatively small number of firms, usuallser time (e.g., Bartel 2004, Batt 2004,
Hamilton, Nickerson, and Owan 2003, Batt 2001, B889, Batt and Appelbaum 1995). While
the case study approach is useful for answeringtoumes about whether and how organizations
benefit from teams, it is somewhat less usefubfswering questions about what types of
organizations benefit, since by their very natasecstudies involve little or no variation in firm
characteristics. Introducing variation in firm caeteristics usually requires comparisons of
different case studies, as in meta analys&se difficulty with this approach is that studiesy
widely in their data, measurement of variables,hoéblogy, sampling period, geographic
region of analysis, research questions, and irriatyaof other respects. If the goal is to identif
how a particular firm characteristic, say firm sigassociated with the predicted benefits to
organizational performance from using teams, thisstjon is unlikely to be answered
convincingly through comparisons across case studseich a task would involve assembling a
relatively small number of case studies that varyhie size of the organizations studied;
inevitably these organizations will vary in a multe of dimensions other than firm size,
making it impossible to control for these otherndas. Even if it were possible to make

1t is, of course, possible to obtain variatiorcharacteristics within the context of a single cstsely if, for
example, one exploits variation across multipla@ghments in the same firm. Ultimately, howemmeral
inferences cannot be drawn from analysis of only @na handful of observations from a specializedipction
setting.



controlled comparisons, it would not be clear wiiaights should be assigned to the individual
studies being surveyed.

An alternative to the case study approach, andtiegtaken in this paper, is the use of
broader cross sections or panels of organizati&xsamples of studies taking this approach
include Black and Lynch 2004, DeVaro 2004a, 20@iksson 2003, Kato and Morishima
2002, Neumark and Cappelli 2001, Caroli and vamRe&001, and Black and Lynch 2001.
Like case studies, broader samples of firms cad bglet on the question of whether and how
organizations benefit from teams. In additionsthdata are somewhat more conducive to
answering questions about what types of organiaatio@nefit from teams, due to their inherent
variation across organizational types. Of coutsese broader data sets suffer a number of
disadvantages relative to case studies. Firstedime samples are more heterogeneous, the
definitions of variables (for instance, the meanifidteam production”) are not as obviously
comparable as they would be across observatioasimgle case study. Second, significant
heterogeneity in these samples increases the thegainobserved heterogeneity may bias the
estimated effect of teams on organizational peréoree. Other things equal, panel data are
always preferable to cross sectional data in theyt tan accommodate individual effects to
mitigate concerns about unobserved heterogenkibyvever, exploiting such panel data in
studies of team production invariably involves ceamising either on the breadth of the sample
or on the richness of the information availabléhe data or both.

Our study uses a large, nationally-representatioss section of British establishments in
1998. Our sample has variation not only in whetrarot team production is used but on the
type of team production used, in particular whetiremot team members are granted autonomy.
In addition to detailed firm characteristics foeuss controls, the sample also includes multiple
measures of organizational performance (finan@algpmance, labor productivity, and product
quality). To our knowledge, there are no largeiamally-representative panel data sets
available that contain information on the typeseaims used (autonomous or non-autonomous),
firm characteristics, and multiple measures of pbizitional performance. Our research strategy
is therefore to exploit the unique and extensivermation contained in our cross sectional data,
while estimating structural models to address corgabout unobserved heterogeneity biases.

There are three main distinguishing features ofvoark. First, we estimate structural
models that treat the choices of team producti@hvamether to grant teams autonomy as

endogenous variables, as opposed to the typicabagpip that treats these variables as exogenous
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right-hand-side variables in a regression. Secoandmodels interact the “teams” treatment with
all other firm characteristics (both observed andhserved). Allowing the teams treatment
effect to vary with organizational characteris@étlows us to make statements abatét types

of organizations are predicted to benefit from tgaoduction.

Third, we compare three measures of organizatipedbrmance (financial performance,
labor productivity, and product quality) in the saanalysis, allowing us to make statements
abouthow teams benefit organizational performance. Thdbhghe are some exceptions such as
DeVaro 2004a and Huselid 1995, financial perforneasaarely seen as the outcome measure in
studies of the effects of high-performance prastime organizational performance. This
variable is of particular interest as an overalbswe of firm performance, since as a measure of
profit it is more inclusive than other outcome meas of the wide array of benefits and costs
associated with human resource practfces.

There are three stages to our empirical analysishe first stage, we estimate structural
models for our three measures of organizationdbpmance. In the second stage, we use the
parameter estimates from the first stage to comjetépredicted benefit to organizational
performance from using team production” for eadal@dshment in our sample. In the third
stage we assess how a particular firm charactersstissociated with the predicted benefits to
organizational performance from using team productholding other firm characteristics
constant.

A progressive example is useful for motivating structural approach. Consider the
following two regressions, where Y is a continuousasure of firm performance, TEAMS is a
dummy variable equaling one if the firm uses teaadpction and zero otherwise, X is a firm
characteristic such as firm size, and a disturbance term uncorrelated with TEAMS famd

size:

2 A more commonly used outcome variable in thigditere is labor productivity (DeVaro 2004b, Erikss2003,

Kato and Morishima 2002, Black and Lynch 2001, lolrski, Shaw, and Prennushi 1997, Banker, Field,
Schroeder, and Sinha 1996, Ichniowski 1990). Otlicome variables have also been studied, suicinagation

and R&D (Michie and Sheehan 1999), turnover (Hals&895), worker well-being and wages (Caroli and va
Reenen 2000, and Bauer and Bender 2001), prodatityg(DeVaro 2004b, Ichniowski and Shaw 1999,
Ichniowski, Shaw, and Prennushi 1997, Banker, Figtdhroeder, and Sinha 1996), worker satisfactatt (2004,
Batt and Appelbaum 1995, Godard 2001), worker alketgsm (Askenazy et al. 2001) and firms’ layofesat
(Osterman 2000)An extensive survey of the empirical literaturéside the discipline of economics concerning the
effects of team production can be found in CohahBailey 1997.



Y = Bo+ BLTEAMS +BX + ¢ 1)
Y = Bo + BITEAMS + BoX + B3(TEAMS x X) +¢ )

(In practice, of course, X would be a vector camtag many characteristics other than firm size.)
If the goal is to ask what the effect of teamsndion performance, either regression would be
informative. The teams “treatment effect” of istrwould bé1in Model 1 andB; + fsX in
Model 2. If, on the other hand, the goal is to @skin this paper) whether the benefits from
teams are greater in larger firms than in smalterd or vice versa, only Model 2 is informative.
If the estimateds is found to be negative, we would conclude thatlténefits to organizational
performance from using teams decrease with firm. sla sum, Model 2 provides a simple way
of answering our research question of what typdsmt (or in this example what size firms)
benefit from team production.

Model 2 assumes that the unobserved determin&fitexgerformance are the same
whether team production is used or not. Allowihgste unobserved determinants of firm
performance to differ by whether or not teams aedyor interacting TEAMS witfy yields the

following generalization of Model 2:

Y=Bo+PX+e if TEAMS = 1 3)
:Bz + ng + & if TEAMS =0

The teams treatment effect in Model 3fs< B2) + (B1— P3)X. This is computationally identical

to the teams treatment effect in Model 2. Model8,lnd 3 can be criticized on the grounds that
they assume that the disturbances are uncorrelatedEAMS, a case that is quite difficult to
make. Even if X were to include a detailed satlmdervable firm characteristics, there would
inevitably be some inherently unobservable fac{sush as managerial talent or the degree of
congeniality and cooperation among the worker)wlwald influence both firm performance

and the tendency of the firm to engage in teamymton. The consequence is that in all three
regressions the estimated teams treatment effecsed, yielding misleading answers to the
guestion of whether firms benefit from team prodhcand to the question of whether large

firms experience different benefits from teams tbarsmall firms.



To address this endogeneity problem, one canfgpatiadditional equation that
determines TEAMS. Letting TEAMSlenote a continuous latent index that can be thioofogas

the firm’s propensity to engage in team productmmsider the following Model 4:

Y=Bo+PX+e IfTEAMS=1 (4)
=B +PaX +eo if TEAMS =0
TEAMS =g+ a1Z + &5
TEAMS =1 if TEAMS >0
=0 if TEAMS<0

Assuming multivariate normality of the disturbanocestimation of this model yields consistent
estimates of the teams treatment effect of interddtereas in Model 3 we incorrectly imposed
(implicitly) the assumptions cos, ) = 0 and cowu, &) = 0, in Model 4 these covariances are
unrestricted parameters to be estimated.

The structural models we estimate in this papeiwaty slightly more complicated than
Model 4, the two main differences being that ouasuges of Y are discrete rather than
continuous and that we introduce autonomy intantlbelel and treat it as endogenous in addition
to teams. These models were proposed and estimmadgolir of recent related papers (DeVaro
20044a, 2004b). The first of these considered firperformance (interpreted as profit) as the
measure of organizational performance, and thenskconsidered labor productivity and
product quality. Both papers addressed the quesfiavhether team production affects
organizational performance but did not consider tioege effects differ in different types of
firms. In the present paper, we consider all time@sures of organizational performance and
ask how the predicted benefits of teams vary wiganizational characteristics. We now turn to
a discussion of the theoretical background undaglyeams research and previous evidence on

what types of organizations are most likely to lfimm team structures.

II. PREVIOUS RESEARCH ON FIRM CHARACTERISTICS ANDHE BENEFITS OF
TEAMS TO ORGANIZATIONAL PERFORMANCE
Theoretical models in the economics literaturelendffects of team production on
organizational performance involve a comparisothefbenefits and costs to team production

(Alchian and Demsetz 1972). Some of the main bsneff team production accrue through
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productive information sharing among workers, whetential team members have knowledge
that is non-duplicative and also relevant to tredpction process (Lazear 1995, 1998). The
potential costs of team production include cost®asted with regular team meetings and
training, and shirking and free-riding among teaembers (Alchian and Demsetz 1972,
Holmstrom 1982, Rasmusen 1987, Itoh 1991, 1992, fieleaand McMillan 1991, Legros and
Matthews 1993). Kandel and Lazear 1992 arguetélaahs alleviate costly monitoring of
workers in the presence of asymmetric informatipmdbdying on monitoring of workers through
peer pressure.

In empirical work, team structures are sometimescentral focus of the analysis (e.qg.
DeVaro 2004a, 2004b, Hamilton, Nickerson, and O2@03, Boning, Ichniowski, and Shaw
2003) and are sometimes one of a number of hidlnpesance practices that are analyzed
together (e.g. Eriksson 2003, Black and Lynch 20€Hniowski, Shaw, and Prennushi 1997).
Frequently the teams under study are self-managadtonomous, reflecting the fact that such
teams are used more commonly than closely-managesheautonomous teamsA common
finding in the literature is that autonomous tedrage positive effects on firm performance. For
example, Eriksson 2003 finds a positive effectedf-managed teams on labor productivity in a
cross section of establishments, and Hamilton, &bn, and Owan 2003 finds a fourteen
percent increase in labor productivity after theaduction of self-managed teams in a garment

manufacturing plant.

What Types of Organizations Benefit From Team Production?

While much has been written on the subject of Wieand how teams confer benefits to
organizational performance, less attention has degated to the question of what types of
organizations benefit from teams. Our analysig@skes a large number of organizational
characteristics, but the following four are of pariar interest: union membership, firm size,
financial participation and employee ownership, amtlistry. We now discuss what the

previous literature has to say about the relatignisatween teams and each of these in turn.

% However, recent evidence from a large, nation@fyesentative sample of British establishmentgesstg that
both types of teams confer benefits of similar niagle to financial performance, labor productiviaynd product
quality (DeVaro 2004a, 2004b).



Union Member ship

While some argue that the presence of unions atwtinkplace constrains the ability of
management to redesign jobs to incorporate new s¢stems such as teams, others claim that
unions can promote the introduction and continuestence of such systems by facilitating
increased dialogue between workers and managerAemieta-analysis conducted by
Doucouliagos and Laroche 2003 concluded that uriens a negative impact overall on labor
productivity in the United Kingdorf. Empirical evidence in the previous literaturetie
relation between the presence of unions and teasibden mixed. Osterman 1994 found that
the presence of unions in an organization is natgrortant determinant of the adoption of high
performance workplace practices, including self-agged teams, whereas McNabb and
Whitfield 1997 found that recognized unions faaii the introduction of teamwork in
establishments.

Apart from this issue of adoption of teams, thesfjioa of whether the benefits to firm
performance from using teams vary with the preseficmions has been addressed by Black and
Lynch 2004. That study found that when union memitip and self-managed teams are
interacted in a cross-section regression, the tefie¢abor productivity is negative, suggesting
that unionized establishments that use self-mangggeds tend to have lower labor productivity.
When union membership and self-managed teams t@radated in a fixed effects regression, the
effect on labor productivity is positive. Howevagither of these results was statistically
significant. McNabb and Whitfield 1997 used crssstional data from the third wave of the
Worker Industrial Relations Survey (the wave presito the one used in the current paper) to
show that the joint effect of union presence amdnwork on relative financial performance is
positive. Our findings are closer to Black and tlyts cross sectional results in that ours suggest
negative relationships between financial perforneaaned both the presence of unions in the

establishment and the number of recognized uniotisel establishment.

FirmSze
To our knowledge, there has been no work don@éemndlationship between firm size
and the predicted benefits from team productioou¢fn some attention has been devoted to the

guestion of how the adoption of team productionegwith firm size. For example, Osterman

* This result does not necessarily generalize acmsstries. For example, Doucouliagos and Lar@9@8 show
in their meta-analysis that there is a positiv@aisgion between unions and labor productivitylia United States.
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1994 used data on 694 manufacturing establishnmetie U.S. to find that smaller
establishments are more likely to adopt innovatweek practices including teams. McNabb and
Whitfield 1997, on the other hand, found that thepensity to adopt teamwork programs is
positively associated with firm size and being odirh large organization. The question of
whether the benefits from team production varyitm Kize is of interest if for no other reason
than the fact that most labor market measureswahyfirm size. One story that could give rise
to a firm-size effect concerns the relative co$tal@rnative means of monitoring workers. It
might be that in smaller organizations, internahitaring by peers in the context of teams is
more effective than in larger organizations. Aemative story that would suggest the opposite
result is that larger organizations face greatebl@ms of coordination and information sharing
than do smaller organizations, so that the benkefita teams would be increasing in the scale of

the organization.

Financial Participation and Employee Ownership

In our study, worker participation in firm decisiaraking is considered at the group
level and is reflected in the granting of autonamyeam members (giving team members the
latitude to jointly decide how the work is to ben@). Since over half of the teams in our sample
are autonomous by this definition, the decisioorgganize production in teams very often
coincides with a decision to increase the degreeooker participation in firm decision making
at the group level. Recent research has showrstithtemployee involvement in decision
making is an effective means of enhancing firm gantince when implemented along with
employee ownership schemes such as profit shandiglaare ownership (Kruse, Freeman,
Blasi, et al. 2004, Kruse 2002, Freeman and Dul®® 2Qruse and Blasi 1997, Ichniowski,
Shaw and Prennushi 1997, Ben-Ner and Jones 18Ksson 2003 argued that new work
practices and new pay practices such as teams badisdual bonus, stock or stock options,
and profit sharing are complementary in the selnae if a firm that has adopted new work
practices introduces performance related pay scheime enhances productivity further, though
this complementarity is found to be more on thel®f individual compensation schemes,
rather than group based pay incentives. Ben-NeétJanes 1995 argued that both ownership
without participation, and participation without ogrship, can actually decrease firm

performance by increasing worker-firm conflict. akds 2003 found the existence of



complementarities between the use of profit shaamdjthe delegation of decision-making
power on an individual basis to production line keys.

Other studies have argued that financial partiedpat conducive to aligning the goals of
the employees with the goals of the firm by dingttiking the workers’ pay to firm
performance. However, the goal-alignment processis to be supported both by financial
participation and employee ownership, or what Ikedddirect participation,” and employee
involvement in decision-making at all levels of fiven hierarchy, or what is called “indirect
participation” (Kato and Morishima 2002). KrusedD2thas explained the intuition as follows:
“Employee ownership may improve firm performancedegreasing labor-management conflict
and serving as a collective incentive to improvekptace cooperation, information-sharing, and
organizational citizenship behavior. This mayibgted by the free-rider problem when rewards
are shared with co-workers, direct incentives feiitdr work becomes weak as the number of
coworkers expands. To counteract this problememrmdurage higher performance, firms may
combine employee ownership with employee particymain decision-making and other human
resource policies to encourage a sense of owneidtaiy more fully on worker skills and
information, and create company spirit and worknm&f (Kruse 2002, p. 71) In this paper we
present evidence corroborating this complementasipothesis; our analysis shows that
establishments whose employees engage in higheslef/financial participation are also more

likely to benefit from team production through hegtiinancial performance.

Industry

According to the cross-sectional analysis of Mcblahd Whitfield 1997, the presence of
teamwork programs is most common in the wholesaderatail sectors, and least likely in
production industries and non-metal manufacturesreds establishments in banking, insurance
and finance are generally more likely to adopt teaEmpirical statements about which
industries experience the largest predicted benketitn teams and other workplace practices
must be made primarily on the basis of comparigbmsfferent case studies or different
industry-specific data sets. The vast majoritpast studies have focused on the manufacturing
industry. Comparatively less is known about tifect$ of teams on firm performance in other
industries, though there are some results. In@gyan example is Batt 1999, which found that
the use of self-managed teams among customer sanesales workers yields a statistically

significant improvement in self-reported servicalify and sales per employee (the measure of
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labor productivity in sales occupations). When borad with new technology usage, teams
boost sales by an even greater magnitude. BatAppdibaum 1995 looked at two industries,
namely telecommunications (where they considerstbouer service staff as well as “network
crafts” occupations such as installation and rep@ws) and apparel manufacturing (where they
considered sewing machine operators) and founde¢hats have a significant and positive
impact on workers’ perceptions of the quality ofriwdone by their work groups Batt’s (2001)
empirical results suggest that there are no samti differences in labor productivity and
service quality when field technicians work in tesarather than independently.

In manufacturing, the effect of teams and otheh{pgrformance work practices has
generally been found to be positive. Hamilton,Keison, and Owan 2003 found a fourteen
percent increase in labor productivity after a slvito self-managed teams in a garment
manufacturing plant in Northern California. Alsothe apparel manufacturing industry, Berg,
Appelbaum, Bailey and Kalleberg 1996 found thabtgeoduction improved such outcomes as
quality, costs, and responsiveness to retailerbeiter coordination among team members as a
result of their ability to self-regulate work, elmate bottlenecks, resolve conflicts, help one
another solve problems, and make improvementsetprbduction process.

Boning, Ichniowski and Shaw 2003 used data fromsteel manufacturing sector to find
that production lines that adopt problem-solvirante experience large gains in productivity.
However, this is true only for production linestthadertake complex production processes and
products — in less complex environments, ther@ibanefit to using teams. Ichniowski, Shaw
and Prennushi 1997 studied the effects of highopexdnce workplace systems in a specific
production process in steel manufacturing, namtelgl dinishing lines. They considered teams
(specifically the existence and prevalence of fdnwak teams for the purposes of problem-
solving activities, and worker membership in muéiproblem-solving teams) as one of a
number of HRM (human resource management) praateed, though their focus was on HRM
systems more generally rather than teams spedgyficiheir results indicate that finishing lines
which utilize a set of innovative work practicev@aigher levels of worker productivity than
lines that use more traditional practices andttiate exist complementarities between certain

high performance practices.

® Batt and Appelbaum 2003 also looked at employbesimisfaction and organizational commitment asdedpnt
variables. They found that for workers in the ratacrafts and sewing machine operators occupatieams
significantly improve job satisfaction and orgatiaaal commitment. On the other hand, for workarsustomer
service occupations, this is not the case.

10



Black and Lynch 2001 found that U.S. firms in mamtdiring that use high performance
workplace practices such as regular group meetivegs;hmarking, self-managed teams and
profit sharing have higher productivity and wadest other firms. Black and Lynch 2004
suggested that the adoption of such innovationsamasportant factor contributing to the jump
in multifactor productivity of the U.S. economytime second half of the 1990s. On the other
hand, Cappelli and Neumark 2001 studied the efiafdtégh-performance work practices
including benchmarking, regularly scheduled growgetimgs to discuss work-related problems,
job rotation, self-managed teams, pay for skill prwfit sharing in a panel of manufacturing
firms. Their results show that these practices magse productivity, though with little statistical
significance and that the effects on overall ladfficiency are small.

[ll. DATA: WORKPLACE EMPLOYEE RELATIONS SURVEY (WERB) 1998

The data are from the management questionnaireeit 998 wave of the British
Workplace Employee Relations Survey (WERS), joisppnsored by the Department of Trade
and Industry, ACAS, the Economic and Social Re$e@auncil, and the Policy Studies
Institute. Distributed via the UK Data ArchiveethVERS data are a nationally representative
stratified random sample covering British workpkeath at least ten employees except for
those in the following 1992 Standard IndustrialgSl&cation (SIC) divisions: agriculture,
hunting, and forestry; fishing; mining and quargjiprivate households with employed persons;
and extra-territorial organizations. Some of th®@23workplaces targeted were found to be out
of scope, and the final sample size of 2191 im@iest response rate of 80.4% (Cully et al.
1999) after excluding out-of-scope cases. Datawellected between October 1997 and June
1998 via face-to-face interviews, and the responhdes usually the most senior manager at the
workplace with responsibility for employment retats. Table 1 displays the industry
composition of the sample, using twelve industitegaries in the 1992 SIC.

[INSERT TABLE 1 ABOUT HERE]

Our measures of organizational performance arealescesponses to three survey
guestions concerning the establishment’s curreantiial performance, labor productivity, and
quality of product or service, relative to othetadtishments in the same industry. Responses
include: “A lot better than average”, “Better thaverage”, “About average for industry”,
“Below average”, “A lot below average”, and “No cparison possible.” Few establishments
report below-average performance for any of thedhmeasures. While this might indicate
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reporting error in the dependent variables, suobreneed not have consequences for our
analysis unless a respondent’s likelihood of oatirsg performance is systematically related to
the choices of teams and autonompurthermore, an establishment’s inclusion inseaple is
conditional on its being operational, and lengthskd sampling arises when operational
establishments are sampled at a point in time higigrforming establishments have long
durations of operation and are more likely to bmgad than low-performing establishments
with low durations of operation. The pronounceghametry in reported performance that is
observed in the data is therefore not surprising.

The 1998 wave of the WERS includes a follow-up tjoasasking respondents their

interpretation of the term “financial performancélhe frequency of responses is as follws:

Interpretation of “Financial Performance” Number ofFirms % of Firms
Profit or Value Added 952 52.9
Sales, Fees, Budget 374 20.7
Costs or Expenditure 389 21.6
Stock Market Indicators (e.g., Share Price) 54 3.0
Other Specific Answer 31 1.7
Total 1800 100.0

Studies using earlier waves of these data did ae¢ laccess to this follow-up question and were
forced to pool disparate interpretations of theestglent variable in the same analysis (Machin
and Stewart 1990, 1996, McNabb and Whitfield 199%3.shown in DeVaro 2004a, the
estimated effect of teams on financial performasaeery sensitive to the interpretation of
financial performance. When estimating the modefihancial performance, we use only those
establishments interpreting financial performare@mfit or value added.

A skeptic might argue that the three subjectivasnees of organizational performance
are measuring essentially the same thing. Ifweae the case, we would expect extremely high
correlations among the three measures. This ismais revealed by the following correlation

maitrix:

® This kind of misreporting could arise if managet® adopt innovative work practices want to belighat their
organizations are doing better, thereby rationadjzheir decision to employ those practices.

" Consistent with this line of argument, Machin &tdwart have shown the subjective financial pertorce
measure in the WIRS to be a good predictor of wWaidg closure.

8 The responses sum to 1800 instead of the full BE@Ause some respondents reported that no coomparis
possible or that the relevant data were not aviailab

12



Correlation Matrix for the Measures of Organizatiai Performance

Financial Performance| Labor Productivity Product Cality
Financial Performance 1.000
Labor Productivity 0.507 1.000
Product Quality 0.328 0.352 1.000

The correlations are all positive and statisticaliynificant at the one percent level, but their
average value is only 0.40.

For each establishment, the data contain infoonatbout the proportion of employees
in the largest occupational group that works imfally designated teams. Responses are in the
following discrete categories: “All 100%”, “Almosil 80-99%", “Most 60-79%", “Around half
40-59%”, “Some 20-39%", “Just a few 1-19%", “Non#®Q An advantage of this survey
guestion is that it specifically refers to “formatlesignated” teams. This precise wording of the
guestion directs the respondent’s attention t@siuas of true joint production and should
reduce the respondent’s likelihood of reportinguke of teamwork simply on the basis of a
cooperative or friendly atmosphere of “team spigit'the workplace. A drawback of the survey
question is that it is restricted to the largestupational group at the establishment. The sample
may contain establishments in which team produdtidreavily used in occupational groups
other than the largest, yet the response to thesteqpn might be “None 0%”. This measurement
issue is one limitation of the study.

The survey also contains a measure of team autotizahygorresponds well to the
notions of autonomy discussed in the theoretitatdiures of economics and organizational
behavior (Aghion and Tirole 1997, Hackman 198Hor establishments that report the use of
formally designated teams in the largest occupatigroup, the respondent manager is asked to
respond “Yes” or “No” to the following statemerifTeam members jointly decide how the work
is to be done.” Since both the team and autoncemialvles are defined in terms of the
establishment’s largest occupational group, weigeothe distribution of the sample by largest
occupational group in the lower panel of TableAll. observations in the WERS are coded

according to SOC codes, and we aggregated thgsedace nine one-digit categories.

° See DeVaro 2004a for a discussion of the theatdatationale for granting teams autonomy.
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IV. METHODOLOGY

There are three stages to our methodology. Mesestimate structural models for each
of our three measures of organizational performgfnecancial performance, labor productivity,
and product quality). Second, we use the estimaaeameters from the first stage to compute
for each establishment in the sample a “prediceseefit to organizational performance from
using team production”. These first two stageselpfollow DeVaro 2004a and DeVaro 2004b,
so our treatment here is brief, and we relegateettienical details to the appendix. Third, we
ask how the “predicted benefit” computed in oursseLstage varies as a function of the firm
characteristics in the model. This sheds lightwat types of firms are likely to benefit from
team production and in what areas (financial penforce, labor productivity, product quality)

they are likely to benefit.

Sage 1. Estimating Structural Models of Teams, Autonomy, and Organizational Performance

The model has the same structure for each meakargamizational performance. Since
the three endogenous variables (organizationabpaence, teams, autonomy) in each model are
observed as discrete responses, the structurall mpelefies probabilities for all possible
outcomes. To make the analysis tractable, somegation is needed to reduce the number of
outcomes. Since relatively few respondents repeldw-average performance, we aggregate the
lowest three categories for each of the organimatiperformance measures as follows: (1 =
“About average for industry” or below; 2 = “Bettiltan average”; 3 = “A lot better than
average”). Furthermore, we consider only whetbant production is used or not in the largest
occupational group, rather than focusing on thetiva of that group that engages in team
production. That is, we aggregate the teams Viaradbfollows:
TEAMS = 1 if positive fraction of workers in tharbest occupational group is in teams

= 0 otherwise

The sequence of the model is as follows. Fing establishment decides whether or not
to use teams (TEAMS = 0 or 1). Given that teareschpsen, the establishment then decides
whether to grant the teams autonomy (AUTO = 0 orHipally, these choices of teams and
autonomy affect organizational performance. Letdénote a latent indicator of organizational
performance for thd"iestablishment, relative to the industry averagd,lat Y; denote its
ordered, discrete realization, taking values &,Igr 3. The four-equation structural model has

the following form:
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Y =aAUTO; + X181 + &1 if TEAMS =1

=X1i0, + €oi if TEAMS =0
TEAMS* = X3 + €2
AUTO* = X3y + €3 if TEAMS; =1
Yi=1ifY <0
=2if0sY; <c¢ where ¢ > 0
=3ifY, =c

TEAMS; = 1 if TEAMS* >0
= 0 otherwise
AUTO; = 1if AUTO* >0 and TEAMS$ >0
=0if AUTO* <0 and TEAM$ >0

We assume multivariate normality of the disturbané, €1, €2, €3) ~ N, X), and estimate the
four equations jointly by maximum likelihood. Tiiector of parameters to be estimat@d,
includesa, &1, &, C,B, Y, Ooz, O12, 013, andos, where the notatiog; means co, ;).

By treating organizational performance as a switghegression, we allow for a full set
of interactions between teams and all observeduantserved determinants of performance.
Autonomy, on the other hand, enters only as a du@napgenous variable on the right-hand-
side of the organizational performance equationnnthams are used. In principle, it would be
possible to allow for a full set of interactionsaaftonomy with the determinants of performance,

but that analysis would not be feasible with oungke size'°

9 The statistical model requires some standardiiyerg restrictions on the disturbance covarianann. All of
its diagonal elementre normalized to one. Furthermore, both the disfuce covariances; andggzare assumed
to be zero. The restrictions on the covarianceaimate weaker than those that are imposed inithpler “non-
structural” approaches common to the teams litegatrhese approaches also impose (implicily)= 0 andoyz=

0. In addition, however, they impose the reswitsioy,= 0,01,= 0,013= 0, ando,3= 0, whereas our models treat
these as unrestricted parameters to be estimdtad.issue is not discussed in the teams literaheeause with the
standard approach of using a single equation fgarazational performance (with only one disturbatesen in the
model), treating teams and/or autonomy as exogeverigbles on the right-hand side, all of theseiaggions are
implicit rather than explicit as they are in ourdets. Apart from the nonlinearities introducedthy distributional
assumptions, identification of the model is faaliétd by a set of exclusion restrictions on the dates in each
equation. The specification for each equatioreimited in the appendix. More discussion of thewesion
restrictions and their justification on the badisheory, previous empirical work, and independests confirming
that the variables appear unimportant in the egnatirom which they are excluded, can be foundev&ro
(20044, 2004b).
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Sage 2: Constructing Predicted Benefits of Teams to Organizational Performance

The estimation results from Stage 1 allow us tcstroict measures of the “predicted
benefits from using teams” for each establishmetihé sample. Recall that the measures of
organizational performance assume values of 1, 2,azcording to whether the establishment’s
recent performance relative to that of others eitidustry is average or below, better than
average, or a lot better than average. The affedelams on organizational performance is the
change in the probabilities that performance isanh of these three categories when team
production is used in the largest occupational groampared to when it is not used. Letting Y
denote the discrete measure of organizational pedice (taking values 1 = “average or
below”, 2 = “above average”, 3 = “a lot above ager3, the following three measures give the
effect of team production on performance for essabtent i**
(Effect A1) = Prob(Y =1 | TEAMS= 1) — Prob(Y=1 | TEAMS = 0)
(Effect A2) = Prob(Y, =2 | TEAMS=1) — Prob(Y= 2 | TEAMS = 0)
(Effect A3) = Prob(Y =3 | TEAMS=1) — Prob(Y= 3 | TEAMS=0)
Since for an individual establishment these thfésces must sum to zero, any two of them
contain all of the information about the effect@im production on that establishment’s

performance. We therefore focus on Effects A1 ABd

Sage 3: How Do the Predicted Benefits from Teams Vary With Firm Characteristics?

We next ask how the predicted benefit from usirgri@roduction that we compute in
Stage 2 varies as a function of the covariatesémtodel. That is, we are interested in seeing
how the functions Effect A3 and Effect A1 vary withanges in a particular firm characteristic,
holding the other firm characteristics constante &d this computation slightly differently

according to whether the covariate in questionssgle dummy variable, one dummy variable

™ In the appendix, we state the formulae for cormguthese three effects. The notation for thesedEf“A1”,
“A2”, and “A3” was introduced in DeVaro 2004a and0Zb. In those studies, the role of the “A” in tiwation
was to distinguish the effects from the analogquedicted benefits from using autonomous teamse(Es B1,
B2, and B3) and the “predicted benefits from using-autonomous teams” (Effects C1, C2, and C3).d@/eot
discuss the “B” and “C” effects in the present papecause here we are interested in the relatipsisifithe firm
characteristics to the predicted benefits from t®ain principle, we could analyze either the “Bfeets or the “C”
effects like we do the “A” effects, though this vidyield no insights beyond those we present inpduger. The
reason is that while the structural model interffots‘teams treatment” with all of the covariaties “autonomy
treatment” simply shifts the intercept. Hence, eglgitionships between the covariates and the 1B'CS effects
arises because of interactions of the covariatds‘tdgams” rather than with “autonomy.”
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from a group of related dummies, or a “continuoustiable’®> When the covariate of interest is
a dummy variable, X, we compute (Effect A3 | X =1(Effect A3 | X = 0) for each workplace,
evaluating each of the other covariates at theuaa@stablishment values. Then we take the
average of these differences across all workplectge sample to obtain a summary measure of
how Effect A3 varies with changes in X. We follolne analogous approach for Effect Al. If
the particular X is one dummy in a group of relatiedhmies the computation is the same as the
one just described, except that the other dummiéisal same group are evaluated at zero rather
than at their observed values for each workplddee three groups of dummies that are
considered in this way are the industry, occupaton ownership variables. The reference
group for each of these categories is the wholesaderetail industry, clerical and secretarial
occupations, and public sector workplaces. Finallyen the covariate of interest is
“continuous”, the differences we compute are ndiveen X = 1 and X = 0 but rather between
the 0.75 and 0.25 quantile of X, again evaluatihgfehe other covariates at their individual
values for each workplace.

More precisely, consider the following definitions:

X; = covariate  for establishment i
X..;; = vector of covariates for establishment i excludiogariate x ,
X:(¢j ;= vector of covariates for establishment i excluctogariatex, when . is one

dummy variable in a multiple-dummy group, settiogéro all other dummies in the
multiple-dummy group to whicf)(ji belongs

X;  =quantile q of covariatey,
Then the following expressions illustrate how Ef§e&3 and A1 change, on average, with a

particular covariatg(j :

Case 1:)(j is binary but not part of a multiple-dummy group

AEffectA3 = (ﬁJZ (EffectAB[xji =1 xm,i] - EffectA3[xji =0, xm,i])

i=1

2 The only covariates in the model that are “coruims!, in the usual sense, are establishment sité¢hanfraction
of employees who work part time. However, the nhadko includes several variables recorded in timeey as
ordered discrete categories. These include infibomancentive alignment, and decisions (5 categoeach); work
at home (6 categories); multi-skilling and off-diteining (7 categories each); and number of reizeghunions (11
categories). To economize on the number of paensi& be estimated, we treat each of these vagad
continuous indexes rather than creating multiple@chies for each category. In unreported sensititgcks we
found the same qualitative results in models theluide these variables as multiple dummies ratieer &s
“continuous” indexes.
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AEffectAl = (%jZN: (EffeCtAl[in =1 Xk:tj,i] a EffeCW{X;i =0, Xk#j,i])
i=1

Case 2:)(j is binary and part of a multiple-dummy group (irelustry, occupation, ownership)
1)\& . .
AEffectA3 = [szl“ (EffectAs[xji =1 X, j’i] - EffectA3[in =0, X,. “])

AEffectAL = (ﬁjZ (Erectaily, =1.x;,, |- Etecal =0, ]

i=1

Case 3:x is continuous

AEffectAS = (ﬁJZ [Ertectadix, = X" X, - EffectAdlx, = X %,

i=1

AEffectAl = (%)Z:: (EffectA]{Xji - X?JS, ka] - Effecma{xji _ X?zs’ Xk¢j,i])

The preceding definitions refer to the quantileé&btand 0.75. Note, however, that the
estimation samples differ for the three measuresgdnizational performance (N = 889 for
financial performance, N = 1660 for labor produityivN = 1839 for product quality) and
therefore the quantiles may differ as well. Simeest of the covariates are binary, however, the
guantiles of interest are frequently identical asrthe three estimation samples. The only
exceptions are establishment size, number of paetworkers, financial participation, multi-
skilling, and number of recognized unions, andtf@se variables the quantiles differ only
slightly across the three samples. For consistemeydefine all quantiles using the largest
sample of the three, namely the product qualityamWe also tried estimating all three
models on the smallest sample of 889 observatgm#)at the quantiles exactly coincided for
each model, and the results were similar to thaseeport here. Our preference, however, is to
report results based on the largest estimation kapgssible for each of the three measures of

organizational performance.
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V. EMPIRICAL RESULTS
Table 2 displays means and standard deviatiorfseofdriables in the model. We present

the parameter estimates from the structural mq&ége 1 of our three-stage methodology
outlined in the previous section) in the appendiblés A, B, and C. Since the structural models
are nonlinear, these parameter estimates lackystfarward interpretations. For our purposes,
they are useful mainly for computing Effects A3 axiin Stage 2 for each of the three
measures of organizational performance. The @iffee between Effect A3 and Effect A1
provides a univariate index of the predicted besefi team production on organizational
performance and facilitates a simple presentatfahevdistributions of these benefits Figures
1, 2, and 3 display kernel density estimates die(@fA3 — Effect Al) for financial performance,
labor productivity, and product quality. Thesetdlmitions have a slight negative skew for
financial performance and labor productivity anslight positive skew for product quality. As
the graphs illustrate, all three distributions patk positive number, indicating that the typical
establishment is predicted to benefit from teandpotion through higher labor productivity,
product quality, and financial performance.

[INSERT TABLE 2 ABOUT HERE.]

[INSERT FIGURE 1 ABOUT HERE.]

[INSERT FIGURE 2 ABOUT HERE.]

[INSERT FIGURE 3 ABOUT HERE.]

Our main results are from Stage 3 of our analysid, these are displayed in Tables 3, 4,

and 5 for financial performance, labor productiyvdand product quality. The first and second

columns of each table illustrate how Effects A3 &ddvary with a particular firm characteristic,

13 While a univariate measure of the predicted bénéfm teams eases the presentation of resultapsing
Effects A3 and Al into (Effect A3 — Effect Al) nesarily involves some loss of information, sincélrer Effect
A3 nor Effect Al can be inferred from their diffe. For example, suppose that one workplace fiest A3 =
0.10 and Effect A1 = -0.07, whereas another hasdEfi3 = 0.07 and Effect A1 = -0.10. Both are reohkhe same
by the criterion Effect A3 — Effect A1l. Howevehjg lost information is not particularly useful four purposes.
To see why, consider an alternative to (Effect ABffect Al) that assigns greater weight to increasecffect A3
than to decreases in Effect Al, or vice versa.ngysuch an alternative criterion, one of the twokptaces in the
example could clearly be ranked above the oth&rims of predicted benefits from teams. Absentiaformation
about the establishments’ loss functions, howdberge is no clear basis for weighting increasesfiact A3
differently from decreases in Effect Al.

4 More detailed information on the overall effectsemms (as opposed to the interactions we foctis thtis
paper) can be found in DeVaro 2004a and DeVaro 2004ose analyses report magnitudes at the 0.26, a8nd
0.75 quantiles of (Effect A3 — Effect Al) as wedlthe analogous information for autonomous teardshan-
autonomous teams (as opposed to teams in gen&tadse studies also report all of these results frwodels that
treat teams and autonomy as exogenous, to deteth@meture of the bias that arises when the emaoiyeof
teams and autonomy is ignored.
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holding the other characteristics constant. Tivel #olumn displays the difference between the
first two columns, thus answering the questiona#lieffect A3 — Effect Al varies with a
particular covariate, holding the others constdrdble 6 summarizes the qualitative results from
Tables 3, 4, and 5 by listing firm characterisat@ng with the sign of their predicted effect on
organizational performance (i.e., the sigm{Effect A3 — Effect A1)). Before commenting on
the results, we note that a limitation of our aseys that many of the parameters underlying the
predicted benefits of teams are estimated withgoeeision. As a result, the confidence bands
associated with the differences we report in TaBleg and 5 would be fairly wide. Our results
should therefore be viewed as suggestive, anditheéirstatements will require corroboration in
future work with new data sets.

[INSERT TABLE 3 ABOUT HERE.]

[INSERT TABLE 4 ABOUT HERE.]

[INSERT TABLE 5 ABOUT HERE.]

[INSERT TABLE 6 ABOUT HERE.]

The results concerning unions, firm size, indusarny financial participation and
employee ownership are of particular interest.s@asn in Table 6, workplaces at which some
employees belong to a union are predicted to losd three dimensions from using teams.
Having some unionized workers is associated widlk@ease of more than 7 percentage points
in the probability that labor productivity is a labove the industry average and more than a 5
percentage point decrease in the probability thadyect quality is a lot above the industry
average. These changes are accompanied by ingieabe probability that performance is at
or below the industry average of more than 15 peage points for labor productivity and
nearly 7 percentage points for product quality.e predicted benefit of teams to financial
performance is also lower in the presence of umethiworkers. While the probability that
financial performance is a lot above the industigrage is actually slightly higher in unionized
settings, the probability that financial performang average or below also increases (and by a
greater amount).

While a greater degree of union recognition (measty the total number of recognized
unions at the workplace) is associated with bes&ditabor productivity and product quality
from using teams, the reverse is true for finangeformance. This result highlights the type of
misleading inference that might be drawn by focgsialely on outcome measures such as labor
productivity and product quality (both of which a@mmon in the empirical teams literature)
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rather than on broader measures such as finarer@rpance that are more inclusive of various
benefits and costs. While labor productivity amdduct quality might indeed be helped by
teams in settings with high union recognition, ight be that the costs of organizing team
members are prohibitively large and overshadowb#resfits.

These results concerning unions, along with théifig from Black and Lynch 2004 that
the interaction of union membership and self-maddgams was insignificant in regressions of
labor productivity, cast doubt on the hypothesa team production is more likely to enhance
firm performance in unionized settings. On thesotiland, McNabb and Whitfield 1997 found
that the joint effect of union presence and teamiveor relative financial performance is positive
in their analysis of the 1990 WIRS, the predeces$®WERS. While the McNabb and Whitfield
result is counter to ours, there are some impod#fgrences between the two studies that might
account for the discrepancy. First, the studiéferdmethodologically in that McNabb and
Whitfield estimate a binomial logit for financiaégformance whereas we estimate a structural
ordered probit in which teams and autonomy are gadaus. Second, since the questions on
teams that we use are new to the 1998 WERS, MclabiWhitfield used a different measure
of teams. Third, we estimate our financial perfance model only on those establishments for
which the respondent interprets the term finanméaformance as synonymous with profit or
value added. This restriction was not possibllaénMcNabb and Whitfield analysis, since the
1990 WIRS did not ask about the respondent’s ing¢gion of financial performance. This
difference is potentially important. For exam@deVaro 2004a found that the estimated effect
of teams on financial performance is quite sensitovthe respondent’s interpretation of financial
performance.

Regarding firm size, we see that larger establistisnexperience larger predicted
benefits from teams to financial performance. Hesvesmaller establishments experience
larger predicted benefits from teams to both Igvoductivity and product quality. One
interpretation of these results is that the natditbe monitoring problem changes with the scale
of the organization, such that internal monitoroygpeers in the team context is relatively more
effective when the organization is small (so tlalr productivity is enhanced more by teams in
small establishments). But in larger establishsmémre is greater scope for specialization of
tasks and also more diversity in worker informatsets, implying that team members’
information sets are more likely to be non-dupligafso that the benefits of teams are higher).
Such benefits from teams in large establishmenghnautweigh the potentially higher costs of
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monitoring, so that on net the benefits of teanfai@ncial performance are increasing with
establishment size. The result concerning estabkst size further highlights the dangers of
drawing inferences about the benefits of teamsdaraneasures of organizational outcomes
that do not capture the full spectrum of benefitd aosts from teams.

Our results for financial participation suggestt thstablishments in which workers
receive compensation through various types of béipay schemes, including profit-related
pay and share ownership schemes, experience hpgegicted benefits from teams to financial
performance than do establishments with less paation. This result is consistent with the
complementarity hypothesis discussed earlier. imiancial participation is associated with
higher predicted benefits of teams to financiaf@anance, it is also associated with lower
predicted benefits of teams to labor productivitg product quality. As was the case for
establishment size, this result suggests that atdr@itcome measures such as labor
productivity are not inclusive enough of the vasdaenefits and costs of teams to identify the
positive organizational benefits from teams thatae in firms with a high degree of financial
participation.

All of the industry results should be interpretethtive to the reference group of
wholesale and retail. Relative to wholesale angilre¢he financial services and other business
service industries have lower predicted benefiteams to all three measures of organizational
performance, and the education industry has higregticted benefits across all three measures.
Predicted benefits to financial performance anddadsoductivity in manufacturing are higher
than in wholesale in retail, which is consistenthva significant volume of previous work in the
manufacturing sector (focusing heavily on measaféabor productivity as an organizational
outcome) that is generally supportive of positiffeas of team production on firm performance.
An interesting result is that for all of the othedustries, the sign of the predicted benefits of
teams is common for labor productivity and prodyelity but is the opposite of that for
financial performance. For example, industrieswbich the predicted benefits of teams to labor
productivity and product quality are negative the predicted benefits to financial performance
are positive include health, public administratioonstruction, and electricity, gas, and water.
Industries for which the predicted benefits to lapaductivity and product quality are positive
but the predicted benefits to financial performaacznegative include hotels and restaurants,

transport and communication, and other communityices.
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In addition to the results on unions, firm sizeahcial participation, and industry, some
further interesting results emerge concerning therccovariates. We conclude this section by
noting a few of these. First, the result conceagrilre age of the establishment is interesting. The
binary variable “operation over five years” is asated with lower predicted benefits of teams
to all three measures of organizational performasgggesting that younger firms experience
larger benefits from teams. Second, the resultseming the variables “incentive alignment”
(i.e., employees are fully committed to the valakthe firm) and “decisions” (i.e., most
decisions at this workplace are made without cdimguemployees) are as we would expect.
That is, a greater degree of disagreement witlstdtement about incentive alignment and a
greater degree of agreement with the statement @ecisions is associated with lower
predicted benefits of teams to all three measuresganizational performance. Third, the
results concerning “work at home” are intuitiveveel: as the fraction of time spent working at
home during normal business hours increases, gwgbed benefits of teams to all measures of
organizational performance decrease (by over @nd,2 percentage points for financial
performance, labor productivity, and product qyaliespectively), which is to be expected since
frequent interaction and collaboration with othearh members is necessarily reduced when an

employee does a significant amount of work from Bom

VI. CONCLUDING REMARKS

While a significant volume of research addressegjtrestion of how teams and other
high-performance work practices affect organizalgerformance, comparatively little
attention has been devoted to the question of typat of organizations benefit from teams.
Our paper has aimed to partially address this ddihnough we report results for a large set of
firm characteristics, our focus has been on firee sunions, financial participation, and industry.
A distinguishing feature of our approach is the esstructural models in which teams and
autonomy are treated as endogenous determinaatgarfizational performance. This is
important because accurate measures of the ertertith the benefits of teams to
organizational performance vary with organizatiottaracteristics require accurate measures of
the predicted benefits of teams to organizatioealgpmance. If the firm’s choices of teams and
autonomy are treated as exogenous, as is comntbha teams literature, then the resulting

estimates of the effects of teams and autonomybesibbiased as a result of correlations among
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the unobserved determinants of teams, autonomypahizational performance. As shown in
DeVaro 2004b such biases can be quite substapaidicularly in the case of product quality.

An interesting general pattern of results that g@efrom our analysis is that while a
particular firm characteristic might be associatéth large predicted benefits of teams to labor
productivity and product quality, the same firm @dw@eristic is often associated withwer
predicted benefits of teams to financial perforngan8imilarly, even when a characteristic is
associated with lower benefits of teams to labodpctivity or product quality, it often is
associated with higher benefits to financial perfance. This finding is of particular interest
since financial performance is much less frequesglyn as an outcome variable in this literature
than measures like labor productivity or produclgy. Since financial performance, as a
measure of profit, is more inclusive than theseotheasures of the full spectrum of benefits
and costs induced by teams, our results suggesittidies that focus only on labor productivity
and product quality might produce an incompleteype of the total effect of teams on firm
performance.

In future research, it would be interesting to iempent our structural approach using
other datasets. One possibility is to make udbefifth wave of the Workplace Employment
Relations Survey when it is released. We closad@maussion with a final recommendation.
While our structural models interact the “teamsgatment with all of the firm characteristics,
autonomy enters our models only as an intercefit dnifuture work with larger data sets, it
would be interesting to generalize the model bgrentting autonomy with all of the firm
characteristics as well. This would allow two sepa regressions to be run in Stage 3, one for
the “predicted benefits to organizational perforo@from using autonomous teams” and
another for the “predicted benefits to organizatigrerformance from using non-autonomous
teams.” Then one could discern what types of fiwoslld benefit more from autonomous team

production than from closely-managed team proda¢cemd vice versa.
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APPENDIX
The statistical model specifies probabilities fack of the nine possible outcomes that a
workplace might realize. Letting i index workplacéhese potential outcomes and their

probabilities are as follows:

Probability Y, = TEAMS; = AUTO, =
P1i(6) 1 1 1

P,i(6) 1 1 0

P5i(6) 2 1 1

P4(0) 2 1 0

Psi(6) 3 1 1

Psi(6) 3 1 0

P~i(6) 1 0 unobserved
Psi(6) 2 0 unobserved
Poi(8) 3 0 unobserved

Let Z; = 1 if workplace i experiences tH& gutcome
=0 otherwise, fori=1,2,...,Nand}, 2,...,9

Then the likelihood function, Lis

N 9

L* = l_l sziii and the log-likelihood function, L, is
1=1 j=

9

L= Z_lzjilogpji.

J

M=

!
iy

Since each of the endogenous variables is obsemngdliscretely, each probability of the form
Pi(8) is a multiple integral of the joint densityef(, £1;, £2i, €3)). Suppressing all subscripts i, the

expression for f0) is as follows:

~(a+x151) o 0o

PO)= | | [flere ebedede,.

“o  =Xaf X
Probabilities RB) to Ry(0) are similarly defined.

Formulae for Computing Effects Al, A2, A3
Each effect is a function of thg(®) and is computed as follows, evaluating the

expressions forjRit the estimated values @&f
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(EffeCtAl)l — P]él + Pzi _ 9P7i
; Pji ; Pji

(EffectA2) =Pz " Pu_ P
IS

(EffeCt A3). = Pgl *Pe _ 9P9i
2P, 2P,

j=1

Control Variables
We include the following common set of control adles in each oKy, X,, andXs.

Sngle-Establishment Firm: dummy variable that equals 1 if the establishnieeither a single
independent establishment not belonging to anditbedy, or the sole UK establishment
of a foreign organization and equals 0O if the d&himent is one of a number of different
establishments within a larger organization

Establishment Sze: total number of full time, part time, and tempgravorkers at the
establishment

Fraction of Part Time Workers. number of part time workers at the establishnasrd fraction
of establishment size

Temporary Workers. dummy variable that equals 1 if there are tempyoagency employees
working at the establishment at the time of thesyiand equals 0 otherwise

Fixed Term Workers Under One Year: dummy variable that equals 1 if there are empseygho
are working on a temporary basis or have fixed-teomtracts for less than one year and
equals 0 otherwise

Fixed Term Workers Over One Year: dummy variable that equals 1 if there are empsygho
have fixed term contracts for one year or moreeumehls O otherwise

Union workers: dummy variables that equals 1 if any of the woska the establishment belong
to a union and equals 0 otherwise

Private Sector Franchise: dummy variable that equals 1 if the establishneatprivate sector
company and a franchise and equals O otherwise

Private Sector Non-franchise: dummy variable that equals 1 if the establishneatprivate
sector company but not a franchise and equalséhwibe

Alternative Private Sector Franchise: dummy variable that equals 1 if the establishnean
alternative private sector firm and a franchise egdals O otherwise
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Alternative Private Sector Non-franchise: dummy variable that equals 1 if the establishnean
alternative private sector firm but not a franchasel equals 0 otherwise

The following additional control variables werelumed in the financial performance
equation in DeVaro 2004a, and we include them miawor productivity and product quality
models as well so that our specification is idaltacross the three measures of organizational
performance. A number of these additional varisblave been found to be significantly
associated with financial performance in earliealgses of the WIRS/WERS data, for example,
union activity, (Bryson and Wilkinson 2002); trangi (Collier et al. 2003); and financial
participation (McNabb and Whitfield 1998).

Financial Participation: dummy variable that equals 1 if any employedbatvorkplace
receive payments or dividends from anyheffollowing variable pay schemes (profit-
related payments or bonuses, deferredtmiodiring schemes, employee share ownership
schemes, individual or group performandateel schemes, other cash bonus). This
variable was included in the financial peniance equation in McNabb and Whitfield
1998 and found to be significant; theidstuised data from an earlier wave of the survey,
so their definition of this variable difé=t slightly from ours.

Owner Manager: dummy variable that equals one if any of thetiiing owners of the
workplace are actively involved in day-taydnanagement on a full-time basis, and zero
otherwise. This question was only askeprivate sector workplaces for which a single
individual or family has controlling inteste(meaning at least 50% ownership) over the
company.

Foreign Owned: dummy variable that equals one if workplace repthat either of the
following two statements best describes the owngrshthe workplace (predominantly
foreign owned, meaning 51% or more; foreign ownewltiolled) and zero if any of the
following three statements is chosen (UK owned/aigd, predominantly UK owned,
meaning 51% or more; UK and foreign owned). Thissiion was asked only of private
sector workplaces.

Operation Over Five Years. dummy variable that equals one if the workplaae been operating
at its present address for 5 years or more, arcatberwise

Multi-Skilling: Degree of multi-skilling at the workplace in tla@gest occupational group.
Question asks what fraction of these employeefoangally trained to be able to do jobs
other than their own. Responses are: “None 0%™{list a few 1-19%” (2); “Some 20-
39%” (3); “Around half 40-59%" (4); “Most 60-79%5]; “Almost all 80-99%" (6); “All
100%” (7).

Number of Recognized Unions: Total number of recognized unions at the worgpla
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Induction Training: dummy variable that equals one if there is ad#ad induction programme
designed to introduce new employees (in the largesipational group) to the workplace,
and zero otherwise.

Off-site Training: discrete variable measuring the proportion gfezlenced employees (in the
largest occupational group) that have had formialred-job training (away from the
normal place of work, but either on or off the prees) over the last 12 months.
Responses are: “None 0%” (1); “Just a few 1-19% (@ome 20-39%" (3); “Around half
40-59%" (4); “Most 60-79%" (5); “Almost all 80-99%(6); “All 100%" (7).

In theTEAMS equation we include a dummy variable indicatingethler a just-in-time
system is in operation at the establishment. 3palty, the employer is asked “Does this
workplace operate a system designed to minimizentories, supplies or work-in progress?
This is sometimes known as Just-in-Time.” Respsase coded as one for yes and zero for no.

In the autonomy equation we include a set of fooxies for the organizational and
informational structure of the establishment, thgnanent of incentives between workers and
owners, and the importance to the firm of monitgrimputs. The first three of these are
gualitative measures of managerial opinion. Tispoadent manager is asked to comment on
each of a list of statements, responding with “Sgfg agree” (1), “Agree” (2), “Neither agree
nor disagree” (3), “Disagree” (4), or “Strongly digee” (5). The questions of interest as

determinants of team autonomy are as follows:

Information: “Those at the top are best placed to make aew@sabout this workplace.”
Incentive Alignment: “Employees here are fully committed to the valoéthis
organization.”

Decisions: “Most decisions at this workplace are made withabnsulting employees.”

In addition to these managerial opinion variabéesa proxy for the importance the employer
places on monitoring worker inputs, we include scoite variable measuring the proportion of
workers at the establishment that ever work fromméaluring normal working hours.
Responses include: “Half or more 50%+”, “A quanerto a half 25-49%", “Up to a quarter 10-
24%”, “A small proportion 5-9%”, “Hardly any (leskan 5%)”, or “None 0%”.

The full specification of the exogenous variableXi, X,, andX3 is summarized in the

following table.
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Exogenous Variables Included in Structural Models

FINPER; LABPROD | QUALITY; TEAMS; AUTO;
X3 X3 Xy Xz X3

Single-Establishment Firm YES YES YES YES YES
Establishment Size YES YES YES YES YES
Fraction of Part Time Workers YES YES YES YES YES
Temporary Workers YES YES YES YES YES
Fixed Term Workers Under One Year YES YES YES YES ESY
Fixed Term Workers Over One Year YES YES YES YES SYE
Union Workers YES YES YES YES YES
Private Sector Franchise YES YES YES YES YES
Private Sector Non-franchise YES YES YES YES YES
Alternative Private Sector Franchise YES YES YES] SYE YES
Alternative Private Sector Non-franchise YES YES SYE YES YES
Financial Participation YES YES YES
Owner Manager YES YES YES
Foreign Owned YES YES YES
Operation Over Five Years YES YES YES
Multi-Skilling YES YES YES
Number of Recognized Unions YES YES YES
Induction Training YES YES YES
Off-site Training YES YES YES
Just-In-Time Production YES
Information YES
Incentive Alignment YES
Decisions YES
Work at Home YES
Industry Controls (12) YES YES
Occupation Controls (10) YES YES
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Estimates from the Structural Model for Financial Performance

TABLE A:

FINPER* (TEAMS=1) | FINPER* (TEAMS=0) | TEAMS* AUTO*
AUTO 1.103** R o o
(0.205)
. . . 0.122 -0.337 -0.349** -0.261**
Single-Establishment Firm (0.107) (0.253) (0.160) (0.119)
. . 0.006 0.047 0.028 -0.009
Establish tS
stablishment Size (0.010) (0.059) 0.028)]  (0.010)
. i 0.231 -0.136 0.479 -0.248
Fraction of Part Time Workers (0.152) (0.405) (0.329) (0.229)
Temporary Workers 0.165* 0.244 0.251* -0.291**
porary (0.095) (0.181) ©0.129)|  (0.132)
. 0.016 -0.123 0.164 -0.017
Fixed Term Workers Under One Year (0.073) (0.261) (0.135) (0.104)
. -0.052 -0.172 0.126 0.232
Fixed T Workers Over One Y
ixed Term Workers Over One Year (0.119) (0.371) (0.256) (0.167)
Union Workers 0.103 0.203 0.078 0.057
(0.122) (0.267) (0.137) (0.117)
Financial Participation 0.207** 0.068 ° °
P (0.084) (0.235)
Owner Manager 0.126 -0.176 ° °
9 (0.108) (0.296)
Foreign Owned -0.166™ -0.286 ° .
(0.099) (0.346)
. . -0.013 0.238
Operation Over Five Years (0.103) (0.285) . °
o 0.023 -0.027
Multi-Skilling (0.019) (0.047) ° °
. . -0.090** 0.027
Number of Recognized Unions (0.033) (0.112) ° °
Induction Training -0.088 -0.334 ° .
(0.109) (0.232)
. . 0.013 0.004
Off-site Training (0.015) (0.034) ° °
. . 0.384 -2.743* 0.644 -0.247
Private Sector Franchise (0.364) (0.007) (1.663) (0.508)
. . 0.070 0.293 0.180 0.235
Private Sector Non-franchise (0.145) (0.369) (0.254) (0.243)
. . . 0.100 0.742 0.147 -0.222
Alternative Private Sector Franchise (0.380) (1.648) (1.091) (0.573)
_ * * *%
Alternative Private Sector Non-franchise (?)2122) (()06??507) ((())2266%) O(gl;é 1)
Just-in-time ° ° 0.350* °
(0.135)
Information . ° . 0.092*
(0.042)
Incentive alignment ° ° ° -0.261™
g (0.071)
Decisions ° ° N 0.023
(0.048)
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Work at Home

-0.065

[ ] [} [
(0.060)
Constant -0.746* 1.050* 0.691* 0.559
(0.265) (0.553) (0.410)|  (0.526)
c 0.916
(0.081)
G 0.843
” (17.149)
o 0.618
- (5.656)
-0.804**
o (0.001)
-0.533**
G 23
(0.038)

Note: Standard errors from the parametric bootsirepn parentheses and are based on 75 bootsplgations. * and ** indicate

significance at the 10% and 5% levels, respectiv@lye omitted firm ownership category is publictee. N=889.
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TABLE B:

Estimates from the Structural Model for Labor Productivity

LABPROD* (TEAMS=1) | LABPROD* (TEAMS=0)| TEAMS* AUTO*
AUTO 0.768** o o o
(0.267)
. . . 0.054 -0.026 -0.140 -0.190*
Single-Establishment Firm (0.091) (0.298) (0.122) (0.107)
. . -0.003 -0.039 0.052** -0.004
Establish tS
stablishment Size (0.005) (0.073) (0.024)|  (0.004)
. . 0.277** 0.237 -0.301* 0.040
Fraction of Part Time Workers (0.127) (0.328) (0.219) (0.181)
Temporary Workers -0.043 -0.190 0.110 -0.277**
porary (0.073) (0.288) 0.219)|  (0.075)
. 0.010 -0.059 0.220** -0.043
Fixed Term Workers Under One Year (0.081) (0.217) (0.103) (0.080)
. 0.066 -0.420 0.251 0.004
Fixed T Workers O OneY
xed Term Torkers Lver ne Year (0.082) (0.384) (0.163)|  (0.093)
Union Workers -0.020 0.388* 0.146 -0.051
(0.079) (0.233) (0.103) (0.087)
Financial Participation 0.098 0.378* ° °
P (0.065) (0.223)
Owner Manager 0.089 0.039 ° °
9 (0.117) (0.322)
. 0.079 0.165
Foreign Owned (0.102) (0.300) ° °
. . 0.050 0.118
Operation Over Five Years (0.098) (0.298) . .
s 0.044** 0.062*
Multi-Skilling (0.015) (0.040) ° °
. . -0.009 -0.069
Number of Recognized Unions (0.022) (0.123) ° °
Induction Training 0.047 "0.099 . .
(0.070) (0.248)
. . 0.022 0.097*
Off-site Training (0.016) (0.054) ° °
Private Sector Franchise 0.557* 2. 751 0.670 -0.596*
(0.278) (0.454) (1.379) (0.287)
. . 0.144 0.217 -0.069 -0.094
Private Sector Non-franchise (0.099) (0.347) (0.175) (0.137)
. . . -0.557 -0.282 -0.152 -0.274
Alternative Private Sector Franchise (0.373) (1.980) (0.414) (0.373)
Alternative Private Sector Non-franchige (gf(? :) (gjgz) (8 11 g g) (8123
Just-in-time ° . 0.289"™ °
(0.118)
Information o ° ° 0.105™
(0.032)
Incentive alignment ° ° ° -0.190™
g (0.041)
Decisions ° ° N 0.059
(0.037)
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Work at Home

-0.060

° * (0.046)
Constant -0.944** -1.278* 0.762** 0.685
(0.239) (0.769) (0.284) (0.436)
c 1.168
(0.064)
oz -0.046
(0.361)
6 0.386
- (1.415)
o -0.496%*
" (0.018)
6 -0.693**
” (0.009)

Note: Standard errors from the parametric bootsirepn parentheses (75 bootstrap replicationgind** indicate significance at the 10% and

5% levels, respectively. Dummies for industry dardest occupational group are also included énltBAMS* and AUTO* equations. The

omitted firm ownership category is public sectS8ample size is 1660.
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Estimates from the Structural Model for Qualit

TABLE C:

of Product or Service

QUALITY* (TEAMS=1) | QUALITY* (TEAMS=0) | TEAMS* AUTO*
AUTO 1.234** o o o
(0.123)
. . . 0.181* 0.144 -0.183 -0.155
Single-Establishment Firm (0.090) (0.173) (0.123) (0.105)
- * ok _
Establishment Size (gggg) (?)?)ig) O((;)gg 0) (%%%L;)
. i 0.043 0.246 -0.204 0.001
Fraction of Part Time Workers (0.103) (0.243) (0.189) (0.161)
Temporary Workers 0.075 -0.224 0.067 -0.208**
porary (0.073) (0.162) (0.095)|  (0.081)
- | *k _
Fixed Term Workers Under One Year (8 85972) (8 f?f) (()0283 1) ((())2(25::1)
. -0.014 -0.224 0.242* 0.059
Fixed T Workers Over One Y
xed Term Torkers Lver ne Year (0.071) (0.229) 0.141)|  (0.099)
Union Workers -0.059 0.003 0.189* -0.007
(0.077) (0.168) (0.099) (0.094)
Financial Participation "0.039 0.016 ° °
P (0.054) (0.147)
*%
Owner Manager (262?83) (8122) ° °
. 0.079 -0.283
Foreign Owned (0.072) (0.265) ° °
. . 0.037 0.388*
Operation Over Five Years (0.078) (0.213) . °
o 0.020 0.049
Multi-Skilling (0.018) (0.031) ° °
. . -0.047** -0.064
Number of Recognized Unions (0.016) (0.070) . .
Induction Trainin 0.067 0.116 ° .
9 (0.066) (0.160)
. . 0.018 0.003
Off-site Training (0.013) (0.034) ° °
. . 0.517* 0.261 0.840 -0.578
Private Sector Franchise (0.276) (1.206) (1.384) (0.356)
. . 0.373* 0.492* -0.031 -0.093
Private Sector Non-franchise (0.077) (0.259) (0.152) (0.114)
. . . 0.068 0.007 -0.070 -0.402
Alternative Private Sector Franchise (0.279) (0.858) (0.347) (0.345)
. . . 0.282* 0.547* -0.126 0.004
Alt t P te Sector Non-f hig
ernative Private Sector Non-franchi (0.094) (0.281) (0.162) (0.111)
Just-in-time ° ° 0.303* °
(0.086)
Information ° ° ° 0.071™
(0.027)
Incentive alignment ° ° ° -0.202*
g (0.038)
Decisions ° . N 0.057*
(0.032)
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Work at Home

-0.071*

[} ) °
(0.035)
Constant -0.586** -1.490** 0.748** 0.808**
(0.185) (0.367) (0.207) (0.292)
c 1.177
(0.069)
. -0.719**
> (0.003)
0.071
o (0.391)
-0.741**
o (0.002)
. -0.489**
= (0.045)

Note: Standard errors from the parametric bootsirepn parentheses and are based on 75 bootsplgations. * and ** indicate statistical

significance at the 10% and 5% levels, respectiv€lgntrols for industry and establishment’s latgesupational group are also included in the
TEAMS* and AUTO* equations. The omitted firm owship category is public sector. Sample size i9183
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TABLE 1:

Distribution of Workplaces by Industry and Largest Occupational Group

Number of Percent
Establishments of Total
Distribution by Industry
Manufacturing 299 13.7
Electricity, Gas, and Water 80 3.7
Construction 112 5.1
Wholesale and Retail 322 14.7
Hotels and Restaurants 127 5.8
Transport and Communication 136 6.2
Financial Services 101 4.6
Other Business Services 227 10.4
Public Administration 183 8.4
Education 244 11.1
Health 249 114
Other Community Services 111 5.1
Total 2191 100
Distribution by Largest Occupational Group at Workplace
Managers and Administrators 15 0.7
Professional Occupations 309 14.1
Associate Professional and Technical Occupations 0 18 8.2
Clerical & Secretarial Occupations 390 17.8
Craft & Related Occupations 231 10.5
Personal and Protective Service Occupations 314 3 14.
Sales Occupations 237 10.8
Plant and Machine Operatives 278 12.7
Other Occupations 237 10.8
Total 2191 100
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Means and Standard Deviations

TABLE 2:

| Mean | Standard Deviation
Dependent Variables
Financial Performance 1.801 0.728
Labor Productivity 1.632 0.681
Product Quality 1.942 0.701
Teams 0.870 0.337
Autonomy 0.554 0.497
General Firm Characteristics
Single-Establishment Firm 0.217 0.412
Establishment Size 294.308 857.423
Fraction of Part Time Workers 0.258 0.280
Temporary Workers 0.380 0.486
Fixed Term Workers Under One Year 0.439 0.496
Fixed Term Workers Over One Year 0.241 0.428
Union Workers 0.659 0.474
Financial Participation 0.633 0.482
Owner Manager 0.096 0.294
Foreign Owned 0.104 0.305
Operation Over Five Years 0.890 0.313
Multi-skilling 3.000 1.852
Number of Recognized Unions 1.538 2.006
Induction Training 0.844 0.363
Off-site Training 3.941 2.040
Just-in-time Production 0.296 0.457
Information 2.729 1.086
Incentive Alignment 2.310 0.846
Decisions 3.742 0.980
Work at Home 5.369 0.930
Firm Ownership
Private Sector Franchise 0.011 0.106
Private Sector Non-franchise 0.372 0.483
Alternative Private Sector Franchise 0.011 0.104
Alternative Private Sector Non-franchise 0.300 8.45
Public Sector 0.309 0.462
Industry
Manufacturing 0.136 0.343
Electricity, Gas, and Water 0.037 0.188
Construction 0.051 0.220
Wholesale and Retail 0.147 0.354
Hotels and Restaurants 0.058 0.234
Transport and Communication 0.062 0.241
Financial Services 0.046 0.210
Other Business Services 0.104 0.305
Public Administration 0.084 0.277
Education 0.111 0.315
Health 0.114 0.317
Other Community Services 0.051 0.219
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Largest Occupational Group at Workplace

Managers and Administrators 0.007 0.082
Professional Occupations 0.141 0.348
Associate Professional and Technical Occupations 0.082 0.275
Clerical and Secretarial Occupations 0.178 0.383
Craft and Related Occupations 0.105 0.307
Personal and Protective Service Occupations 0.143 0.350
Sales Occupations 0.108 0.311
Plant and Machine Operatives 0.127 0.333
Other Occupations 0.108 0.311

Note: Statistics for financial performance are pated using the subsample of 952 establishmentstimh financial performance is
interpreted to mean profit or value added. Footier variables, statistics are based on theséutiple.
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TABLE 3:

How the Predicted Benefit of Teams on Financial Péormance Varies with Firm Characteristics

| AEffect A3 | AEffect A1 | A(Effect A3 — Effect A1)
Basic Firm Characteristics
Single-Establishment Firm 0.036 -0.073 0.108
Establishment Size 0.630 -0.494 1.124
Fraction of Part Time Workers 0.066 -0.126 0.192
Temporary Workers -0.009 0.030 -0.039
Fixed Term Workers Under One Year 0.054 -0.118 D.17
Fixed Term Workers Over One Year 0.069 -0.149 0.217
Union Workers 0.007 0.017 -0.010
Financial Participation 0.053 -0.068 0.121
Owner Manager 0.085 -0.148 0.233
Foreign Owned 0.004 -0.061 0.065
Operation Over Five Years -0.053 0.126 -0.179
Multi-Skilling 0.029 -0.050 0.080
Number of Recognized Unions -0.077 0.114 -0.191
Induction Training 0.064 -0.127 0.191
Off-site Training 0.014 -0.017 0.032
Just-in-time Production 0.049 -0.105 0.154
Information 0.029 -0.038 0.067
Incentive Alignment -0.040 0.059 -0.098
Decisions 0.004 -0.005 0.009
Work at Home -0.010 0.014 -0.024
Firm Ownership
Private Sector Franchise 0.136 -0.446 0.582
Private Sector Non-franchise 0.025 0.013 0.012
Alternative Private Sector Franchise -0.171 0.334 0.505
Alternative Private Sector Non-franchise -0.134 86.2 -0.420
Industry
Manufacturing 0.038 -0.054 0.091
Electricity, Gas, and Water 0.128 -0.311 0.439
Construction 0.087 -0.185 0.272
Hotels and Restaurants -0.079 0.124 -0.203
Transport and Communication -0.006 0.024 -0.030
Financial Services -0.032 0.061 -0.093
Other Business Services -0.023 0.047 -0.070
Public Administration 0.051 -0.088 0.139
Education 0.114 -0.126 0.240
Health 0.028 -0.031 0.060
Other Community Services -0.128 0.162 -0.290
Largest Occupational Group at Workplace
Managers and Administrators -0.037 0.060 -0.096
Professional Occupations 0.086 -0.188 0.274
Associate Professional and Technical Occupations 0.069 -0.273 0.342
Craft and Related Occupations -0.007| 0.024 0.031
Personal and Protective Service Occupations -0.016 0.037 -0.052
Sales Occupations 0.018 -0.006 0.024
Plant and Machine Operatives -0.058 0.102 .160
Other Occupations -0.022 0.040 -0.062

Note: The omitted categories for firm ownershiglustry, and largest occupational group are, respdg public sector, wholesale and retail,
and clerical and secretarial. (Effect Aoy establishment i is defined as (Effect A3Prob(Y = 3| TEAMS= 1) — Prob(Y=3 | TEAMS =

0), which is the effect of team production on thelyability that establishment i's financial perf@ante is a lot above industry average. Cell
entries under AEffect A3” indicate how this effect varies, on aage, by the firm characteristic indicated by the titlle. This is computed
slightly differently according to whether the chagistic is a single dummy variable, one dummyalzle from a group of related dummies, or
a continuous variable. When characteristic Xsingle dummy variable, we computed for each estafient (Effect A3 | X= 1) - (Effect A3
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| Xi = 0) holding all of the other characteristicstait actual establishment levels. Then we toolatierage of these differences across all
establishments in the sample. When the X in qoe$$i one dummy in a group of related dummiesctimputation was the same as the one
just described, except that the other dummiesdrséime group were evaluated at zero rather thtaeiabbserved values for each
establishment. The three groups of dummies tleat@nsidered in this way are the industry, occopatind ownership variables. When the X
in question is continuous, the differences we caegwere not between X = 1 and X = 0 but rathewben the 0.75 and the 0.25 quantile of
X, again holding all the characteristics of theabBshment at their individual values. (Effect Aiby establishment i is defined as (Effect A1)
= Prob(Y, = 1| TEAMS = 1) — Prob(Y= 1 | TEAMS = 0), which is the effect of team production oa grobability that establishment i's
financial performance is average or below. ThEffect A1” column was computed analogously. ThéEffect A3 — Effect A1)” column is
simply the difference between the first and seamidmns and is our measure of the degree to whielpttedicted benefit from teams to
financial performance varies with the firm charaistic indicated by the row title. N = 889.
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TABLE 4:
How the Predicted Benefit of Teams on Labor Produdtity Varies with Firm Characteristics

| AEffect A3 | AEffect A1 | A(Effect A3 — Effect A1)
Basic Firm Characteristics
Single-Establishment Firm 0.006 -0.013 0.019
Establishment Size -0.346 0.808 -1.154
Fraction of Part Time Workers 0.012 -0.025 0.037
Temporary Workers 0.003 -0.007 0.010
Fixed Term Workers Under One Year 0.005 -0.010 B.01
Fixed Term Workers Over One Year 0.071 -0.163] 0.234
Union Workers -0.073 0.152 -0.225
Financial Participation -0.039 0.089 -0.129
Owner Manager 0.013 -0.024 0.037
Foreign Owned -0.013 0.024 -0.037
Operation Over Five Years -0.009 0.019 -0.028
Multi-Skilling -0.002 0.006 -0.008
Number of Recognized Unions 0.020 -0.041 0.061
Induction Training 0.027 -0.054 0.081
Off-site Training -0.047 0.095 -0.143
Just-in-time Production -0.006 0.011 -0.017
Information 0.014 -0.027 0.041
Incentive Alignment -0.012 0.025 -0.037
Decisions 0.004 -0.008 0.011
Work at Home -0.004 0.008 -0.012
Firm Ownership
Private Sector Franchise 0.158 -0.486 0.644
Private Sector Non-franchise -0.006 0.024 -0.030
Alternative Private Sector Franchise -0.049 0.160 0.209
Alternative Private Sector Non-franchise -@07 0.163 -0.242
Industry
Manufacturing 0.004 -0.008 0.012
Electricity, Gas, and Water -0.002 0.006 -0.008
Construction -0.006 0.014 -0.020
Hotels and Restaurants 0.005 -0.010 0.014
Transport and Communication 0.027 -0.054 0.080
Financial Services -0.008 0.018 -0.026
Other Business Services -0.010 0.022 -0.033
Public Administration -0.011 0.025 -0.036
Education 0.009 -0.018 0.027
Health 0.000 0.001 -0.001
Other Community Services 0.001 -0.002 0.003
Largest Occupational Group at Workplace
Managers and Administrators 0.006 -0.012 0.018
Professional Occupations 0.019 -0.034 0.053
Associate Professional and Technical Occupations -0.007 0.015 -0.023
Craft and Related Occupations 0.013 -0.025 .030
Personal and Protective Service Occupations -0.001 0.001 -0.002
Sales Occupations -0.016 0.034 -0.050
Plant and Machine Operatives -0.011 0.025 .03®
Other Occupations -0.010 0.021 -0.031

Note: The omitted categories for firm ownershiglustry, and largest occupational group are, respdg public sector, wholesale and retail,
and clerical and secretarial. (Effect Aoy establishment i is defined as (Effect A3Prob(Y = 3| TEAMS= 1) — Prob(Y=3 | TEAMS =

0), which is the effect of team production on thelability that establishment i's labor productvis a lot above industry average. Cell
entries under AEffect A3” indicate how this effect varies, on axge, by the firm characteristic indicated by the titlle. This is computed
slightly differently according to whether the chaeistic is a single dummy variable, one dummyalzle from a group of related dummies, or
a continuous variable. When characteristic Xsihgle dummy variable, we computed for each estafiient (Effect A3 | X= 1) - (Effect A3
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| Xi = 0) holding all of the other characteristicstait actual establishment levels. Then we toolatlerage of these differences across all
establishments in the sample. When the X in qoe$sione dummy in a group of related dummiesctimputation was the same as the one
just described, except that the other dummiesdrséime group were evaluated at zero rather thtaeiabbserved values for each
establishment. The three groups of dummies tleat@nsidered in this way are the industry, occopatind ownership variables. When the X
in question is continuous, the differences we caegwere not between X = 1 and X = 0 but rathewben the 0.75 and the 0.25 quantile of
X, again holding all the characteristics of theabBshment at their individual values. (Effect Aiby establishment i is defined as (Effect A1)
= Prob(Y, = 1| TEAMS = 1) — Prob(Y= 1 | TEAMS = 0), which is the effect of team production oa firobability that establishment i’s labor
productivity is average or below. ThaEffect A1” column was computed analogously. ThéEffect A3 — Effect A1)” column is simply the
difference between the first and second columnssodr measure of the degree to which the prediioémefit from teams to labor

productivity varies with the firm characteristiclinated by the row title. N = 1660.
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TABLE 5:

How the Predicted Benefit of Teams on Product Qualy Varies with Firm Characteristics

| AEffect A3 | AEffect A1 | A(Effect A3 — Effect A1)
Basic Firm Characteristics
Single-Establishment Firm 0.020 -0.024 0.045
Establishment Size -0.230 0.531 -0.761
Fraction of Part Time Workers -0.014 0.016 -0.030
Temporary Workers 0.048 -0.067 0.115
Fixed Term Workers Under One Year -0.059 0.075 38.1
Fixed Term Workers Over One Year 0.036 -0.039 0.075
Union Workers -0.051 0.068 -0.120
Financial Participation -0.019 0.022 -0.040
Owner Manager 0.018 -0.005 0.023
Foreign Owned 0.107 -0.149 0.256
Operation Over Five Years -0.089 0.153 -0.242
Multi-Skilling -0.016 0.024 -0.040
Number of Recognized Unions 0.008 -0.017 0.024
Induction Training -0.012 0.021 -0.033
Off-site Training 0.022 -0.023 0.045
Just-in-time Production -0.050 0.070 -0.120
Information 0.025 -0.026 0.051
Incentive Alignment -0.036 0.039 -0.074
Decisions 0.010 -0.011 0.021
Work at Home -0.012 0.013 -0.025
Firm Ownership
Private Sector Franchise -0.164 0.207 -0.370
Private Sector Non-franchise -0.023 0.073 -0.096
Alternative Private Sector Franchise -0.026 0.045, 0.071
Alternative Private Sector Non-franchise -0.042 90.0 -0.132
Industry
Manufacturing -0.001 0.019 -0.020
Electricity, Gas, and Water -0.110 0.138 -0.248
Construction -0.045 0.076 -0.120
Hotels and Restaurants 0.027 -0.027 0.054
Transport and Communication 0.081 -0.138 0.219
Financial Services -0.081 0.117 -0.198
Other Business Services -0.047 0.074 -0.121
Public Administration -0.097 0.134 -0.231
Education 0.011 0.004 0.007
Health -0.039 0.071 -0.110
Other Community Services 0.003 -0.006 0.009
Largest Occupational Group at Workplace
Managers and Administrators -0.022 0.019 -0.041
Professional Occupations 0.004 0.018 -0.014
Associate Professional and Technical Occupatiops -0.057 0.067 -0.124
Craft and Related Occupations 0.072 -0.104 A7®
Personal and Protective Service Occupations 0.025 -0.048 0.073
Sales Occupations -0.039 0.048 -0.087
Plant and Machine Operatives -0.026 0.020 .04®
Other Occupations -0.029 0.031 -0.060

Note: The omitted categories for firm ownershiglustry, and largest occupational group are, respdg public sector, wholesale and retail,
and clerical and secretarial. (Effect Aoy establishment i is defined as (Effect A3Prob(Y = 3| TEAMS= 1) — Prob(Y=3 | TEAMS =

0), which is the effect of team production on thelyability that establishment i's product qualisyai lot above industry average. Cell entries
under ‘AEffect A3” indicate how this effect varies, on aage, by the firm characteristic indicated by the title. This is computed slightly
differently according to whether the characteriigia single dummy variable, one dummy variablenfiaogroup of related dummies, or a
continuous variable. When characteristic X isrgli dummy variable, we computed for each estaiikstt (Effect A3 | X= 1) - (Effect A3 |
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Xi = 0) holding all of the other characteristicstedit actual establishment levels. Then we toolatrerage of these differences across all
establishments in the sample. When the X in qoe$sione dummy in a group of related dummiesctimputation was the same as the one
just described, except that the other dummiesdrséime group were evaluated at zero rather thtaeiabbserved values for each
establishment. The three groups of dummies tleat@ansidered in this way are the industry, occopatind ownership variables. When the X
in question is continuous, the differences we caegpwere not between X = 1 and X = 0 but rathewbeh the 0.75 and the 0.25 quantile of
X, again holding all the characteristics of theabBshment at their individual values. (Effect Aiby establishment i is defined as (Effect A1)
= Prob(Y, = 1| TEAMS = 1) — Prob(Y= 1 | TEAMS = 0), which is the effect of team production oa grobability that establishment i's
product quality is average or below. TheEffect A1” column was computed analogously. ThéEffect A3 — Effect A1)” column is simply
the difference between the first and second coluemasis our measure of the degree to which thegieetlbenefit from teams to product
quality varies with the firm characteristic indiedtby the row title. N =1839.
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TABLE 6:
Firm Characteristics by Sign of Association with “Rredicted Benefit of Team Production on Organizatioal
Performance”

Financial Labor Product
Performance Productivity Quality

Basic Firm Characteristics

+
+

Single-Establishment Firm

Establishment Size

+|+ [+
1
1

Fraction of Part Time Workers

Fixed Term Workers Under One Year

+

Temporary Workers - + T
+
+

+ |+

Fixed Term Workers Over One Year

Union Workers - - -

Financial Participation

Owner Manager

+|+|+
+
+ |+

Foreign Owned

Operation Over Five Years - - R

Multi-Skilling

+
]
1

Number of Recognized Unions - + +
Induction Training +

Off-site Training

Just-in-time Production

+|+ |+ |+

Information

Incentive Alignment - - -

Decisions

+
+
+

Work at Home - - -

Firm Ownership

Private Sector Franchise + + R

Private Sector Non-franchise + R N

Alternative Private Sector Franchise - - -

Alternative Private Sector Non-franchise - - -

Industry

Manufacturing

+
Electricity, Gas, and Water + - -
Construction +

Hotels and Restaurants -

Transport and Communication -

Financial Services - - R

Other Business Services - - R

Public Administration

+
Education + + +
Health +

Other Community Services - + +

Largest Occupational Group at Workplace

Managers and Administrators - + -

Professional Occupations

Associate Professional and Technical Occupations

Craft and Related Occupations - +

+
Personal and Protective Service Occupations - - +

Sales Occupations + - -

Plant and Machine Operatives - - -

Other Occupations - - -

Note: +/- represents the signs from Tables 3nd,mofA(Effect A3 — Effect A1), which is a measure of thegree to which the predicted benefit, in
terms of financial performance, labor productityproduct quality, from teams varies with firm cheteristics.
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FIGURE 1: (Effect A3 — Effect Al) for Financial Rerformance Model
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Note: (Effect A3 — Effect A1) is a measure of tlegke to which a firm benefits in terms of its fioal
performance from team production. Effect A3 isdffifect of team production on the probability that
firm's financial performance is a lot above indysiverage, and Effect Al is the effect of team poidn
on the probability that a firm’s financial performee is average or below. The bandwidth of 0.088 wa
chosen to minimize the mean integrated squared iétte data were Gaussian and a Gaussian kernel
were used.

FIGURE 2: (Effect A3 — Effect Al) for Labor Productivity Model
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Note: (Effect A3 — Effect A1) is a measure of tregke to which a firm benefits in terms of its lapmductivity
from team production. Effect A3 is the effect@&in production on the probability that a firm’'sdalproductivity
is a lot above industry average, and Effect Ahéséffect of team production on the probabilityt #dirm’s labor
productivity is average or below. The bandwidtld @43 was chosen to minimize the mean integrajedred
error if the data were Gaussian and a Gaussiaekeste used.
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FIGURE 3: (Effect A3 — Effect Al) for the ProductQuality Model
2
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Density
= 1
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Note: (Effect A3 — Effect Al) is a measure of tlegrke to which a firm benefits in terms of its prod
quality from team production. Effect A3 is theesft of team production on the probability thatrenfs
product quality is a lot above industry averagel Bffect Al is the effect of team production on the
probability that a firm’s product quality is aveeagr below. The bandwidth of 0.042 was chosen to
minimize the mean integrated squared error if #ta vere Gaussian and a Gaussian kernel were used.
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