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Teams, Autonomy, and the Financial
Performance of Firms

Abstract
| estimate a structural model of teams, autonomg,famancial performance, using a cross
section of British establishments. My findings gest that team production improves financial
performance for the typical establishment but gnabnomous teams do no better than closely
supervised or non-autonomous teams. | find thabserved factors increasing the propensity to
adopt teams are positively correlated with unolegideterminants of financial performance,
and that unobserved factors increasing the propetasgrant teams autonomy are negatively
correlated with unobserved determinants of findmmaformance when teams are adopted.



“Teamwork counts. If the players are equal, th# twiwin makes the difference. Hire the best

people, emphasize teamwork, and then get themuped win the game.”

--David Packard, Co-Founder of the Hewlett-Packaodhpany, cited in Packard (1996)

“Closely managed teams miss many of the advantidgesnternally autonomous teams can
have, while possessing a number of the disadvastalgrcept where concerns for internal
equity are paramount, allowing teams the freedomnternally manage themselves seems to us

the better strategy.”

--Baron and Kreps (1999)

I. INTRODUCTION

It is commonly argued by both business practitiersgrd academicians that firms can
improve their performance by using teams, as ogptsendividual production, as a means of
organizing the production process and that thefiisrie team production may be even greater
when managers grant significant autonomy to teafprominent textbook in strategic human
resources management lists “emphasis on self-magégams and team production” among a
set of practices from which employers can choosekieve high-commitment human resource
management (Baron and Kreps 1999, page 89). Tdespread touting of the virtues of team
production is surprising, given the mixed resultsif the vast empirical literature on teams and
given strong theoretical arguments suggestingtézaths can have deleterious effects on labor
productivity due to free-rider effects. Whetheffaet the use of teams, self-managed or
otherwise, affects firm performance positively egatively in practice is an empirical question
that remains open.

My goal in this paper is to identify empiricallygteffect of team production on financial
performance in a large cross section of establisitsrend whether and how this effect depends
on the degree of autonomy or control granted tmteembers. My empirical approach departs
from the previous literature by estimating a stuat model in which the choices of team
production and team autonomy are treated as endagen addition to the measure of

organizational performance. This is important lnseaunobserved factors influencing these



choices of teams and autonomy are also likelyftagnce organizational performance, creating
biased estimates of the effects of teams if thbsees are treated as exogenous right-hand-side
variables as is standard in the literature.

My study is also differentiated from the previousriature by its use of financial
performance as an outcome measure. The advarftfge s that financial performance is a
broad measure of organizational performance thabi® inclusive of the various benefits and
costs of team production than are the performantebmes that have been used previously,
such as quantity and quality of outputs, efficigrialpor productivity, sales, response times,
customer satisfaction, and innovation. A thirdidguishing feature of my study is its use of a
large, nationally-representative cross-sectionritidh establishments, the 1998 wave of the
Workplace Employee Relations Survey (WERS), as spgdo the common approach of using
data from a single firm, plant, or from anotherroady-defined population. Given that the
literature on the effects of teams on organizatipeaformance is mixed, there is a clear need for
work using large, nationally-representative sampadentify the effect for the typical
organization. The 1998 WERS, with its question$gaeing to team production, team
autonomy, firm characteristics, and recent findrméaformance, is ideal for this purpose.

My empirical approach consists of three stepstst éstimate the structural model, using
the resulting estimates to compute for each estabient its predicted effect of teams on
financial performance. Second, | rank the estabients by this measure, from the one with the
lowest predicted effect of teams to the one withltitlghest. Third, from this ranked list of
establishments | select three establishments (theabthe 28 percentile, the median
establishment, and the one at th& g&rcentile) and report the predicted effects afits for
these three establishments. For these same sta#ishments | then report their predicted
effects of using autonomous teams, and their ptediieffects of using non-autonomous teams.
While my interest focuses mainly on these threattnent effects (“all” teams, autonomous
teams, and non-autonomous teams) for the mediahlisstment, | consider the other two
establishments to provide a sense of how the rahbenefits from team production varies in the
population.

| find great diversity in the predicted effectstedm production on financial performance,
as would be expected given the mixed results frogmipus studies that typically analyze only

one or a small number of organizations. Nonetlselae positive effects occur frequently



enough in the cross section so that the mediablesttment benefits considerably. This is the
first principal finding of my analysis. The secomancipal finding is that the typical
establishment enjoys no added benefit from grart@ags autonomy. This finding is interesting
and important because it conflicts with the coni@ral wisdom in the teams literature that
autonomous teams generally work best and becabsé&li true for three different measures of
team autonomy. The third finding is that the updidm team production far outweighs the
downside; in other words, while the establishmetie 73" percentile enjoys a very large
predicted benefit from team production, the negasiffect for the establishment at thd'25
percentile is small and statistically indistinguibke from zero. Even as low as thd'10
percentile the negative effect of team productianije statistically significant, is relatively
modest in magnitude. These results suggest that peoduction helps the organizations it helps
much more than it hurts the organizations it hurts.

Finally, my results suggest two interesting patieshcorrelations among the unobserved
determinants of teams, autonomy, and financialgperénce. First, | find that the unobserved
determinants of teams are positively correlateth wibse of financial performance. That is,
those unobserved factors that make an establishmmenet likely to choose teams are also likely
to make that establishment a high performer. Skaosmobserved factors that make autonomy
more likely (given that teams are chosen) tendweer financial performance in the presence of
teams. This would suggest that establishmentsautbnomous teams will tend to have lower
financial performance than those with non-autonosrteam. My point estimates suggest
precisely this result, though this difference betwvautonomous and non-autonomous teams is
statistically insignificant. These patterns ofretations among the disturbances are interesting,
and an appealing feature of the structural appreattiat it allows these parameters to be
estimated. These parameters are never discusties ti@ams literature, since they are always
implicitly restricted to be zero by the commonlyedson-structural estimation methods. The
fact that these correlations are found to be largeagnitude and statistically significant in my
analysis suggests the need for greater attentitretendogeneity of teams and autonomy in

future work.



[I. THEORETICAL BACKGROUND ON TEAMS AND AUTONOMY

The economic approach to teams research evalltesfect of team production on
organizational performance by a comparison of benahd costs, as summarized in the
following simple statement by Alchian and Demsd@72): “Team production will be used if it
yields an output sufficiently larger than the suinseparable production of [individual outputs]
to cover the costs of organizing and discipliniegrh members.” Some of the main benefits of
team production accrue through productive infororagharing among workers, when potential
team members have knowledge that is non-duplicativkalso relevant to the production
process (Lazear 1995, 1998). The phrase “orgapei disciplining team members” is
purposefully vague, allowing for the full rangepuftential costs of team production, including
those associated with regular team meetings, trgir@ind the shirking and free-riding problems
discussed in the agency literature (Alchian and 8#m1972, Holmstrom 1982, Rasmusen
1987, Itoh 1991,1992, McAfee and McMillan 1991, tegand Matthews 1993).

Given that the introduction of teams is potentia$gociated with a variety of benefits
and costs, appropriate measurement of the ovéfatitef teams on organizational performance
requires a broad measure of organizational perfocehat reflects all such benefits and costs.
Relying instead on the more narrowly-defined outearariables, such as labor productivity, that
are common in the empirical teams literature cafdyinisleading conclusions. Let us consider
one example. Batt (2001) is a case study basedsample of 230 telecommunications field
technicians collected from 1993 to 1994 in a laeggonal Bell operating company in the United
States. It combines information from survey resesn personal interviews, and data on wages
and objective performance measures. The key findithat organizational benefits from self-
managed team production were realized becausetdéielichicians absorbed various coordination
and monitoring tasks that would otherwise be asslunyesupervisors, while the job performance
of the technicians remained unchanged. The Badfystlustrates the value of an inclusive
treatment of potential benefits and costs whenuatalg the effect of teams. If the switch to
self-managed teams had been evaluated only orasig @f typical measures of labor
productivity or product quality, then the net betsedf teams in this company would have gone

unnoticed.

Definition of Autonomy



The notion of autonomy is broad and permissiveanious interpretations. Throughout
this study | refer to self-managing teams and awtwus teams synonymously, defining them as
teams in which the members are given the latitadeintly decidehowtheir work is to be done
The alternative to an autonomous team is a normautous or closely-managed team, in which
team members are told not only what to do but f@doatit. This definition corresponds very
closely to the notion of team autonomy that is usedt frequently in the literature, both by
economists and non-economists. In the organizaltioehavior literature, Hackman (1987)
writes that team members are motivated when “thle paovides group members with substantial
autonomy fordeciding about how they do the werlin effect, the group ‘owns’ the task and is
responsible for the work outcome$.'n the economics literature, Aghion and TiroleqX)
prefer the term “authority” to “autonomy” but theiotion is also based on control over tasks or
decisions about how the work is to be done. Tlemythe definition put forth by Herbert Simon
(1951) that treats authority as the right to sedetions (tasks that the worker performs on the
job) affecting part or the whole of an organizatiorhe additional control that accompanies
autonomous teams, as opposed to closely-managemheautonomous teams, flattens the

organizational structure by reassigning decisights to lower tiers of the hierarchy.

Rationale for Granting Autonomy to Teams

As with the employer’s decision to engage in teaadpction, the decision to grant
teams autonomy is associated with costs and bendéltminating supervisory roles by shifting
the organizational structure from hierarchical doirontal could reduce costs, as found in Batt
(2001). On the other hand, such a shift involveaaifice of control by management, and it is
easy to imagine contexts in which this would beasn@ble (Aghion and Tirole 1997). Another
potential benefit of autonomy is enhanced worketivation as discussed in Hackman (1987).
There is also evidence that in some productionesastmonitoring by peers as in self-managed
teams can be better than supervisory monitorincp@raging team members to meet self-
imposed group norms (Barker 1993), though againcanesasily imagine contexts in which the
reverse would be true, with the concerns of shilind free riding discussed in Alchian and
Demsetz (1972) even more pronounced in the absd#ratese monitoring by supervisors.

In economics the relevant literature concerns tegation of authority within

organizationd. Though this subject is not always treated indibrtext of teams, it applies to



teams as well as to individual workers. GrossmahHart (1986), Hart and Moore (1990), and
Hart (1995) pointed out that authority may be comef@ by the ownership of an asset, which
gives the owner the right to make decisions conngrtihe use of this asset. More generally,
authority may result from an explicit or implicibietract allocating decision rights to a team or to
an individual worker in the organization. An idéat emerges from this literature is that the
agent’s incentives are weaker when he does not ¢@weol over asset-allocation decisions. In
the team context, this suggests a benefit fromtogrguautonomy. An important contribution to
this incentives-based literature is Aghion and [Eifd997), which develops a theory of the
allocation of formal authority (the formal right ttecide) and real authority (the effectiveder
facto control over actual decision making) within orgaations.

Asymmetric information is key to the Aghion anddle model. A principal who has
formal authority over a decision or activity caways reverse the subordinate’s decision but will
refrain from doing so if the subordinate is muchktidrenformed and if their objectives are
reasonably congruent. In the Aghion and Tirole ebotthere are two main benefits associated
with delegating formal authority to the agent @ern in the present context). First, it credibly
increases the agent’s initiative or incentive tquae information, since the granting of authority
prevents the principal from over-ruling the agenthose situations in which both parties have
acquired the information. Second, granting autii@ver decisions that matter relatively more
to the agent than to the principal (an example ddel performing the job standing up versus
sitting down) and for which the principal’s oveing might hurt the agent will make the agent
more likely to participate in the contractual redaship. The main cost of delegating authority is
the principal’s loss of control over the choicdasks or projects and how they are executed,
potentially resulting in selection of the wronghks®r a poor execution of the tasks selected. An
increase in an agent’s real authority promotegiiie but results in a loss of control for the
principal. This basic tradeoff between loss oftoorand initiative is a central idea, and in the
team context it implies that granting teams morem@omy is not necessarily better.

A related paper is Stein (2002), which is simi@Aghion and Tirole (1997) in situations
in which information is “soft”, meaning that thefanmation cannot be directly verified by
anyone other than the agent who produces it. Betwnformation is “hard”, or verifiable, a
sharp distinction emerges between the two modalsh completely hard information, there is

no downside to integration in Stein’s model, megrihmat there is no downside to maintaining a



hierarchical structure as opposed to delegatinigoaity to lower levels of the organization. In

his model, the fact that the agents (division manauh Stein’s discussion and teams in the
present context) do not have control in a hieraahstructure actually servesheightentheir
incentives, as they scramble to produce enoughip@anformation to persuade the principal

(the CEO in Stein’s discussion) to give them adaghare of the capital budget. Stein’s paper is
interesting in that it puts a more positive spirtlomincentive effects of integration (as opposed
to delegation of authority) than does much of tadier literature. In the teams context this
emphasizes a potential cost of granting autonomy.

Both the models of Aghion and Tirole and of Staim @oncerned with incentive-based
rationales for the delegation of authority, focgson the impact of authority on the information
structure of the organization. In contrast, Des$2002) takes the information structure as given
— the agent is assumed to be better informed ti@principal — and investigates how the
allocation of authority affects the use of thisvpte information, thus providing a purely
informational rationale for delegation. In Dessemodel, to the extent that the principal cannot
verify the claims of a better informed agent, himigeneral (as long as the incentive conflict
between principal and agent is not too large netatid the principal’s uncertainty about the
production environment) better off delegating decisights to the agent than relying on the
information he can induce from the agent’s clainmuitively, while the agent may not tell the
principal what he should do, at least the agenrtusi¢ all his information when he himself makes
the decision. This result suggests that centitadizanf authority is only optimal if top
management has the information which is importarthé main decisions, or is able to check
and verify the information provided by lower levelsthe hierarchy. The central trade-off in the
model is one betweenlass of controinder delegation andl@ss of informatiorunder
communication, so delegation of authority servearaalternative to communication of
information.

The literature on communication and informationgassing in organizations is also
relevant to the discussion of team production dradis further light on the relative benefits and
costs of delegating autonomy to teams. A numbénedretical papers (e.g. Becker and Murphy
1992, and Bolton and Dewatripont 1994) have focused tradeoff between worker
specialization and communication. When workersspeialized in their ability to process

certain types of information, a greater degreeco$fly) communication is needed to coordinate



their activities. By repeatedly processing the saype of information, a worker can lower his
unit-cost of processing that information type.the Bolton and Dewatripont model this is the
main reason why a group of several specialized grarivant to work together and process
information as a team within the organization.this model, to economize on overall
communication costs and avoid unnecessary dugitadin efficient network must have a
centralized design with a pyramidal structure. ilplication of the model is that delegation of
tasks or items (i.e. granting autonomy to teanth@present context) by a manager in any layer
of the communication network to subordinates atlolevels only arises as a consequence of the
manager’s “work overload.” If the manager is ne¢idoaded, he doewt delegate the work to
lower levels of the hierarchy. The intuition istlnformation must reach the top of the
organizational pyramid from lower levels, and aficefnt communication network minimizes

the number of workers through which a piece ofrimfation must pass. So a cost to the
organization of delegation is that it increasesrthnber of layers through which a piece of
information must transien routeto the top.

Garicano (2000) is another study in the informapoocessing literature concerned with
coordination problems in the presence of specidatima Garicano focuses on the organization of
knowledge in production, and assumes that the orgthon faces a key trade-off between
communication and knowledge acquisition costs.ikériBolton and Dewatripont in which the
organizational objective is information processimgn environment of “information overload”,
here it is knowledge acquisition. The model treélagsrole of hierarchical organization in solving
problems encountered in production, with the rdlsupervisors being to transmit their
knowledge about particularly difficult problemsgmduction workers in the form of directions
about what to do in these unusual circumstancesin e Bolton and Dewatripont model, the
optimal organization has a pyramidal shape withptteeluction workers at the base and with few
workers at higher levels acquiring knowledge atexaeptional or difficult problems. In both
models communication flows vertically.

A key point to take away from this discussion @ ttelegation of decision-making
authority, and in this context the granting of auatmy to team members, is that economic
models focus on tradeoffs. That is, there are bo#its and benefits to the delegation of more
authority, meaning that there is some optimal lewel it is not true that more autonomy is

necessarily better. In some production contextsreumous teams may be desirable while in



others closely-managed team structures are prdfeiifee question of whether more or less
team autonomy is desirable for the median workphaast be answered empirically and is one
of the goals of this paper. | now turn to a disoois of prior empirical work on teams,

autonomous or otherwise.

lll. PREVIOUS EMPIRICAL WORK ON TEAMS

Much of the vast empirical literature on the eféeat teams has originated outside of
economics, and an extensive review can be fou@bhen and Bailey (1997). The costs of
team production tend to receive less emphasigsritbrature than in economics. The
dependent variables in such studies are from timage groups: organizational performance
outcomes (e.g. quantity and quality of outputdcegihcy, labor productivity, sales, response
time, wages, customer satisfaction, innovatiorgntenember attitudinal outcomes (e.g.
employee satisfaction, commitment, trust in managgjnand behavioral outcomes (e.g. worker
absenteeism, turnover, safety). A review of thesdture suggests that when the outcome
variable is a measure of worker attitudes or bejraVbutcomes, teams (particularly
autonomous teams) generally have a positive effdtiten the outcome variable is a measure of
organizational performance, however, the resultsams and autonomy are mixed, with some
studies yielding positive effects, some negativel some no effect (Cohen and Bailey 1997). It
would appear that the commonly-held view that teguasticularly autonomous teams) are
beneficial is driven by outcome measures other tdrganizational performance; if attention is
restricted to measures of organizational perforraatie effect of teams (autonomous or
otherwise) remains an open question.

In empirical work by economists, only measuresrgiaizational performance have
been considered as outcomes, most frequently memastitabor productivity and product
quality. The well-known study of HRM systems ieretfinishing lines by Ichniowski, Shaw,
and Prennushi (1997) considered teams as onewhbher of HRM practices used, though their
focus was on HRM systems more generally rather tisams specifically. Studies for which
teams were the major focus have used samples dirtas or medical partnerships,
experimental data, manufacturing or service firseamstresses, and managers in an Argentinian
bank (Boning, Ichniowski, and Shaw 2003; Hamilthickerson, and Owan 2003; Liberti 2003;
Encinosa, Gaynor, and Rebitzer 2000; Hansen 198ihadtian and Schotter 1997; Gaynor and
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Gertler 1995; Leibowitz and Tollison 1980). Bynggiabor productivity as the outcome
variable these studies account for some of the e@sts of team production, such as shirking,
that are reflected in specific measures of labodpctivity. Other costs that teams impose on
the production process that are not directly cautiny labor productivity measures will be
missed. Finding evidence that teams enhance f@abductivity or product quality is not, by
itself, reason to use teams.

My empirical work in this paper is guided by th@eomic approach to teams research in
two ways: First, | use an organizational outcome meastaeishclosely related to profit,
thereby accounting for the full spectrum of bersedihd costs of teams. Second, | treat both team
production and autonomy as endogenous. Whetl@gtmize production in teams and whether
to grant such teams autonomy are choices raadeuteto profit maximization. In any
empirical analysis there will inevitably be unmeasifactors determining organizational
performance and the choices to organize produatioeams or self-managed teams. If such
unobserved factors are correlated, as some surgy e, then regression coefficients on choice

variables such as “teams” are biased and do noureathe treatment effects of interest.

IV. DATA AND DESCRIPTIVE EVIDENCE

The data are from the management questionnaireeit998 wave of the British
Workplace Employee Relations Survey (WERS), joisppnsored by the Department of Trade
and Industry, ACAS, the Economic and Social Rese@auncil, and the Policy Studies
Institute. Distributed via the UK Data ArchiveethVERS data are a nationally representative
stratified random sample covering British workpkaeath 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 the out-of-scope cases. Wat& collected between October 1997 and
June 1998 via face-to-face interviews, and theaedent manager was usually the most senior

manager at the workplace with responsibility fopémyment relations.
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Financial Performance

The outcome variable | use is a discrete indicatdinancial performance. The
respondent manager is asked how the current fiagpeirformance of the workplace compares
to that of others in the same industry. Respomssde: “A lot better than average”, “Better
than average”, “About average for industry”, “Belexerage”, “A lot below average”, and “No
comparison possible.” A potential disadvantagthsf measure is that the notion of financial
performance is subject to multiple interpretatiofR®rtunately, an advantage of the 1998 WERS
over earlier waves of the survey is that it inclide immediate follow-up question asking the
respondent to choose which of several conceptegmonds most closely to his or her

interpretation of financial performance. The freqoy of responses is as folloWs:

Frequency of Responsesfor Interpretation of Financial Performance

Interpretation of “Financial Performance” NumbeMgbrkplaces % of
Workplaces

Profit or Value Added 952 52.9
Sales, Fees, Budget 374 20.7
Costs or Expenditure 389 21.6
Stock Market Indicators (eg. Share Price) 54 3.0
Other Specific Answer 31 1.7

Total 1800 100.0

None of the earlier waves of WIRS (the predecesSWERS) contained this follow-up
guestion on the interpretation of financial perfamoe. Using the 1980 and 1984 waves of
WIRS, Machin and Stewart (1990) used the same ¢iahperformance measure in their study
of the relationship between unions and financialggenance. In Machin and Stewart (1996)
they again used the measure in a follow-up studchgubte 1990 wave of WIRS. Absent any
information about the interpretation of financiarformance in their data, the authors argued
that use of the measure could still be justifiedr@ngrounds that it “reflects what managers
actually consider to be financial performance awn if this is a mixture of various indicators
like accounting profits, productivity, and cashwiahis is of considerable interest in itself.”
(Machin and Stewart 1990, p. 330). Since the 1888 of the survey contains information on
the exact interpretation of this question, | restmy analysis to the subsample of employers that

interprets financial performance as synonymous piitffit. The composition of this subsample
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by industry is displayed in the upper panel of €ablusing twelve industry categories in the
1992 SIC.

An advantage of using an indicator of profit asdieeendent variable, as opposed to
other measures of performance such as labor predyend product quality that have been
commonly used in previous work, is that profit & of all costs. The fact that the WERS
measure is subjective offers both advantages aadldantages relative to “objective” measures
of profit.” The main concern with a subjective measure igthential for reporting error. The
fact that the responses are skewed heavily taghg with very few respondents reporting
financial performance below average, might be cag@vidence of reporting error. However, as
noted by Machin and Stewart in their work with th&iable, skewness in the distribution of
responses does not present problems unless #tisnsgtically associated with the variables of
interest (teams and autonomy in this context)s #iso worth noting that even “objective” profit
measures are associated with various measurenters.eince accounting profits and price-
cost margins are easily manipulated, at some ll/slich measures are subjective rather than
objective. Furthermore, any incentive an orgarratay have to strategically overstate or
understate accounting profits in its financial sta¢nts is absent in the WERS survey, in which
each establishment in the sample is anonymous.hMftithe error that plagues the financial
performance measure is probably a consequencepefiect information on the part of the
respondent, though it is hoped that in most cdsegbst senior manager at the establishment
would be knowledgeable about the industry and lsageod sense of how her establishment’s
productivity and product quality stand relativethtat of the competition.

Finally, an establishment’s inclusion in the sampleonditional on its being operational,
and length-biased sampling arises when operatestablishments are sampled at a point in
time. High-performing establishments have longatlans of operation and are more likely to be
sampled than low-performing establishments with thwations of operation. The pronounced
asymmetry in reported performance that is obseivélte data is therefore not surpristhdn
summary, | argue that despite the concerns abdahpal reporting error that plague all
subjective measures, the WERS financial performameasure is interesting and worthy of
study, particularly given that it is available #ofarge cross section of establishments, and given

the clarifying question that restricts the intetpton of financial performance to mean profit.
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Teams and Autonomy

The 1998 wave of the WERS, in contrast to theeranaves, asks a number of questions
about teams. The respondent manager is askeddd tee proportion of employees in the
largest occupational group at the workplace thake/m formally designated teams. Responses
are in the following discrete categories: “All 260 “Almost all 80-99%”, “Most 60-79%”,
“Around half 40-59%”", “Some 20-39%”", “Just a fewl®%”, “None 0%". An advantage of this
survey question is that it specifically refers torfnally designated” teams. This precise
wording of the question should direct the respotideitention to situations of true joint
production and should reduce the respondent’sitiget] of reporting the use of team production
simply on the basis of a cooperative or friendin@sphere of “team spirit” at the workplace. A
drawback of the survey question is that it is ret&d to the largest occupational group at the
establishment. The sample may contain establistamemvhich team production is heavily used
in occupational groups other than the largestthetesponse to this question might be “None
0%”. This measurement issue is one limitatiorhef $tudy.

The survey also contains three measures of teamn@uty. For establishments that
report the use of formally designated teams irldhgest occupational group, the respondent
manager is asked to respond “Yes” or “No” to théofeing statements:

1) “Team members jointly decide how the work i®&done.”
2) “Team members are able to appoint their own tiesders.”

3) “Teams are given responsibility for specific guats or services.”

The first of these measures comes nearest to tiael Imotion of autonomy that is discussed in
the self-managed teams literature (Aghion and &i®97, Hackman 1987). The key
distinguishing feature of an autonomous or self-agamg team is that team members are granted
discretion over how their work is to be done. ¢mirast, closely-managed or non-autonomous
teams are given tasks and told not only what tbutdhow to do it. While the main focus in this
paper is on the first autonomy measure, | alsortepsults using the two alternative measures.
Since both the team and autonomy variables areetefn terms of the establishment’s
largest occupational group, | provide the distriutof the analysis sample by largest
occupational group in the lower panel of TableAll. observations in the WERS are coded

according to SOC codes, and | aggregated theseduge the nine one-digit categories.
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Unconditional Associations Between Teams and FilshRerformance

Table 2 displays cell counts and the distributibfirancial performance categories by
the percentage of an establishment’s workers iatlgest occupational group that engages in
teams. The lower panel re-displays the informafiiom the upper panel as percentages of the
column sums. Inspection of the unconditional tabah suggests that performance and team
production are positively related. Comparing & column of the lower panel to the first, one
sees that universal use of team production is adedowith higher financial performance than is
the absence of team production, though this ineresasot monotonic as revealed by the other
columns. A chi-square test of independence yialBgarson’s chi-square statistic of 47.8 that,
under the null of independence, has a chi-squatakdition with 24 degrees of freedom. The
associated p-value is 0.003, providing strong extdeagainst the null that the team production
and financial performance classifications are iraglent of each other.

Restricting our attention to those establishm#rdsuse teams and that grant teams
autonomy by allowing team members to jointly dedide the work is to be done, cell counts
and column percentages are given in Table 3 fote 6f 452 observations. Again comparing
the last column of the lower panel to the firsgppears that universal use of team production in
the largest occupational group is associated wgher financial performance, though the
intervening columns reveal that the relationshipasmonotonic. The Pearson’s chi-square
statistic for the test of independence is 29.#eoeferred to the chi-square distribution with 20
degrees of freedom. The associated p-value i¥0.Biénce, the null that the autonomous teams
and financial performance classifications are imhelgnt can be rejected at the ten percent level
but not at the five percent level.

The descriptive evidence suggests a positive oglsliip between team production and
self-managed team production on financial perforcearHowever, inferences based on such
tabulations can be misleading since they are untondl, and the story might look quite
different after controlling for omitted firm chartacistics. Furthermore, the possibility of
correlated unobserved determinants of financidioperance and of the choices of teams and
autonomy suggests the need for a structural apiprolsaddress these concerns in the next
section.
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V. STRUCTURAL MODEL OF TEAM CHOICE AND TEAM AUTONOM

The theory discussed in Section Il predicts thafipis determined by whether or not
production is organized in teams and, when teardymtion is chosen, on the extent to which
teams are granted autonomy. Whether teams arerclaosl whether teams are granted
autonomy are both endogenous variables. Estaldistsnthat use teams and grant them
autonomy may have other unobservable charactevistat are correlated with the use of teams
and that affect financial performance. For examiplmight be that good workers go to work in
profitable establishments and that establishmeitsgood workers choose to use team
production. Other examples of such unobservedbkes include managerial personality and
talent, and firm-specific conditions, institutioasd procedures. Given the correlations between
the unobserved determinants of financial perforraara of the decisions to use teams and
grant them autonomy, a structural model is needattteats all three variables as endogenous.

Due to the small counts in many of the cells inl&al2 and 3, some aggregation is
needed before proceeding to multivariate analyisiserefore focus on the decision to use teams
or not, rather than on the actual fraction of trgést occupational group that participates in

teams’ That is, | construct the following binary variabl

TEAMS = 1 if positive fraction of workers in tharbest occupational group is in teams

= 0 otherwise

The autonomy dummy, AUTO, equals 1 if team memjfmnsly decide how the work is to be
done. | also present results using the two altemmaefinitions of team autonomy.
Since relatively few establishments report belowrage financial performance, |

consider only three categories rather than fivgregating responses as follows:
FINPER = 1 if financial performance is “About avgeafor industry” or below
= 2 if financial performance is “Better tharesage”

= 3 if financial performance is “A lot bettéran average”

For each of these categories, Table 4 displaysah®le frequencies for the choices of “no

teams”, “non-autonomous teams”, and “autonomouss€al provide this information both for
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the analysis sample (that is, those establishntkatsnterpret financial performance to mean
profit) and for the full sample. For each of theee measures of autonomy, the distribution of
choices of teams and autonomy by financial perfoigeas roughly similar between the full
sample and the analysis sample. This provides s@s@ance that establishments for which
financial performance is interpreted as profit @d make systematically different choices of
teams and autonomy than do establishments withr ottezpretations of financial performance.
In other words, it is unlikely that my decisionrestrict the sample induces an endogenous
selection bias.

The model has the following sequence. The emplstrdecides whether or not to
organize production in teams. If teams are chabenemployer then decides whether to grant
autonomy to team members. Finally, the resultingricial performance or profit depends on
the choices of teams and autonomy.

Let TEAMS* be a latent index measuring tffedstablishment’s propensity to organize
production into teams. This propensity is detesdiby a vector of firm characteristics;;.

Assuming a linear functional form we have:

TEAMS* = X3 + €2

The following binary realization of this latent exdescribes whether team production is used:

TEAMS, =1 if TEAMS*>0
= 0 otherwise

Let AUTO* be a latent index measuring tiedstablishment’s propensity to grant
autonomy to team members. This index is determinyea vector of firm characteristicss;.

Assuming a linear functional form we have:
AUTO* = Xaiy + €3 if TEAMS; = 1.

The following binary realization of this latent exiis a censored indicator for whether or not the

i establishment grants teams autonomy, given thatgere used at all:

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

Let FINPER* be a latent index measuring the financial perfamce of the'l

establishment relative to that of others in theesamdustry. This variable is a function of firm

characteristics and, in the event that team proaluct chosen, also of team autonomy.

Assuming a linear functional form we have:

FINPER* = aAUTO; + X1i0; + &1 if TEAMS =1
=X41i® + &oi if TEAMS =0

The observed discrete realization of this latedeiis given by:

FINPER =1 if FINPER* <0
=2ifO<FINPER*<c
= 3 if FINPER* = c.

The full specification of the structural model sfallows:

FINPER* = aAUTO; + X101 + €3 if TEAMS; = 1
=X41i® + &oi if TEAMS =0

TEAMS* = XZiB + &

AUTO* = X3y + €3 if TEAMS; =1

FINPER =1 if FINPER*< 0
=2 if OSFINPER*< c
3if FINPER = cwherec >0

1if TEAMS*>0
= 0 otherwise

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

TEAMS

A simpler way to treat teams and autonomy as enungein the model would involve

one equation for financial performance with two dayrendogenous treatments on the right-

hand side (one for “autonomous teams” and the dtné€non-autonomous teams”, with “no

teams” as the reference group). The model | estimsdess restrictive than this, since it allows

the teams treatment to interact wéth of the other determinants of financial performare

they observed or unobserv€dPrevious empirical work suggests the importarfadlowing for

interactions between teams and other determindmtgyanizational performance, such as other

workplace practices. For example, previous worlvaNabb and Whitfield (1997) showed that
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the impact of team working varied when interactetth wnionization and forms of flexibility.
Some of these interactions are directly estimatedy model given that, for example, several
unionization variables appear in both financiafpenance equations. Furthermore, theory
would suggest that the impact of team working walggend on, for example, the usage of
different types of performance-related pay (esplgaradividual versus team-based). This is just
one example of a potentially relevant interactibft®@ams” with a variable that is not explicitly
included in the model and is therefore reflectethendisturbance terms. An appealing feature of
the structural model is that, in treating finangatformance as a switching regression, it
accounts for all such interactions with the treathe#fect, even for variables that are omitted or
are inherently unobservable. The resulting treatra#fects will be heterogeneous, depending
on the values of all of the exogenous variables.

I include a common set of controlsXn, X,, andX3, and in addition each equation has
some covariates unique to it. See the Appendixhi@ispecification of the covariates in each
equation and for variable definitions. Finally,igagonventional in simultaneous equation
models of this type with discrete endogenous véegh assume that the joint distribution of the
disturbances is multivariate normal. That &g, €1, €2, €3) ~ N(O, Z). The vector of parameters
to be estimated, includesa, &, &, C,B, Y, Oo2, 012, 013, andows, where the notatioa; stands
for cov(g, &). | estimate the equations jointly by maximunelikood, as described in the

Appendix.

Identification

Identification is facilitated through some exclusi@strictions on the exogenous
variables. The variable excluded from the finahpeformance equation and used to identify
the use of teams is the indicator for “just-in-tinppeoduction. That is, | assume that just-in-time
technology directly affects whether work is org&uizn teams but affects financial performance
only indirectly through its effect on teams. Aiev of the teams literature provides a clear
justification for the presence of just-in-time retteams equation, since just-in-time is frequently
cited as an important determinant of the decistomse team production. For example, as argued
by Berg et al. (1996) in the context of the appareustry, the demands of just-in-time
production require flexible organizational struesisuch as teams. More recently, Hamilton,

Nickerson, and Owan (2003) cite the demand bylegtaior just-in-time production as a major
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reason for the introduction of teams during 199871& the garment manufacturing
establishment they study.

Just-in-time has not been central to discussiotimancial performance in the empirical
literature™ Its exclusion from the financial performance dim however, is potentially
problematic. Given that financial performancedipteted as profit) is one of the broadest
measures of organizational performance availalitejally any exclusion restriction is open to
the critique that it could have some effect ontiicial performance that operates directly rather
than through the channel of team production. Rurttore, just-in-time is frequently cited in the
literature as part of a total quality managemengpam, with claims for a lot of organizational
benefits. While some of these elements of jugtame and total quality management are
complementary to teams, team production does nalyyijast-in-time. This suggests a potential
direct effect of just-in-time on financial performee, as opposed to its indirect effect on
performance through teams. The restriction thettijrtime does not enter either of the financial
performance equations clearly cannot be rejectedratentional levels of significance, on the
basis of a likelihood ratio test (p-value = 0.5&&)d for this reason | maintain it. While this
statistical evidence supports the restriction th@®retical rationale for a possible direct efiafct
just-in-time must be acknowledged and suggests st@geee of caution in interpreting the
results.

The decision over whether to allow teams autonommpoois identified from a set of four
variables, unique to the autonomy equation, thatyfor the organizational and informational
structure of the establishment, the alignment oéintives between workers and owners, and the
importance to the employer of monitoring inputieTirst three of these are qualitative
measures of managerial opinion. The respondenagaains asked to comment on each of a list
of statements, responding with “Strongly agree’, (Agree” (2), “Neither agree nor disagree”
(3), “Disagree” (4), or “Strongly disagree” (5).h&@ 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.”
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Decisions “Most decisions at this workplace are made withepnsulting employees.”

The fourth variable unique to the autonomy equaahe proportion of workers at the
establishment that ever work from home during noémmaking hours, reflecting the importance
to the employer of monitoring inputs. Responsekige: “Half or more 50%-+” (1), “A quarter
up to a half 25-49%" (2), “Up to a quarter 10-24¢8}, “A small proportion 5-9%” (4), “Hardly
any (less than 5%)” (5), or “None 0%” (6).

The theoretically predicted signs of the effectthefse variablegeteris paribuson the
propensity to grant teams autonomy are as followsestablishments where the production
process is such that top managers are better egfligpphave better information for making
decisions than workers on the line, autonomy is ligely to be granted to teams. Therefore,
“Information” and “Decision” should both have pasé effects, meaning that employers who
disagree with those statements are more likelydatgautonomy. In establishments where the
interests and goals of workers are aligned witlseéhaf the employer, autonomy is more likely to
be granted to teant$. Therefore “Incentive Alignment” should have a atge sign, since
agreement with the statement is associated witke motonomy (Aghion and Tirole 1997). The
fraction of employees who work at home might beutiid of as a proxy for the importance the
employer places on monitoring workers through disepervision, as opposed to relying on the
social norms and peer pressure that arise in ateatext. Therefore, the expected sign on this
variable is negative, meaning that workplaces dnatmore permissive of working from home
are more likely to grant team autonomy.

| maintain the strong assumption that these fawiables do not determine teams and that
they determine financial performance only througgirteffects on team autonomy. Again,
given the broad nature of the dependent varialifelally any exclusion from the financial
performance equation is subject to the critique ithaight have a direct effect and should
therefore be included. My approach is thereforgelect a set of variables that, while clearly
important in determining autonomy, are arguably Imless important in determining teams and
directly determining financial performance. | thmnsider statistical tests of the validity of
these restrictions. The entire set of exclusiatri@ions in the structural model cannot be
rejected on the basis of a likelihood ratio testdfue = 0.338). While the exclusion restrictions

cannot be collectively rejected, if we focus ati@monly on the four restrictions that omit the
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additional autonomy variables from the teams equétie statistical evidence favoring these
exclusions is somewhat weaker. It remains truetttese exclusions (considered in isolation)
cannot be rejected at the five percent level orbtses of a likelihood ratio test, though they can
now be rejected at the ten percent level (p-val0e084). The fact that these exclusions are
accepted only marginally at the five percent lesgderhaps not surprising, since from a
theoretical perspective most factors that would kedirm to grant autonomy (given a choice of
teams) might be expected to have at least somesmie on the decision to adopt teams.
Nonetheless, since the exclusions cannot be rejattine five percent level | maintain them,
though theoretical rationales for these variabtsmially having direct effects on either teams
or financial performance suggest some degree diozaun interpreting the results.

In addition to these economic issues of identifaratthe statistical model requires some
standard identifying restrictions on the covarianedrix, due both to the discrete nature of the
endogenous variables and to the fact that pahteo$ystem is a switching model with
endogenous switching. Since each of the endogeraiables is observed only discretely, |
normalize the diagonal elements2ofo one. Furthermore, the paramedgy, or covéy, €1) --
the covariance between the unobserved determinéfiteancial performance when teams are
used and the unobserved determinants of finanerfbipnance when teams are not used -- is not
identified because for each observation finanaafqgzmance is observed in only one of the two
states TEAMS= 1 orTEAMS= 0). | therefore impose the restrictiogy = 0, as is standard in
switching regression models. Though such a réistnics necessary, it might not be innocuous
since, for example, it implies that there are nmewn shocks to financial performance across
geographic locations.

The parametewnos, Or covéy, €3) — the covariance between unobserved determiénts
financial performance when teams are not chosemuaaldserved determinants of autonomy — is
also not identified because the financial perforceaequation conditional on “no teams” being
chosen is never observed in conjunction with thermamy choice. Some restriction is therefore
required, and again | fix this parameter to z€rais restriction might be problematic if, for
example, some workplaces have greater monitorifgyaénd this is correlated both with
financial performance and with the willingness llowa autonomy to teams. While restrictions
such awp; = 0 andops= 0 are necessary, given the available data, theyld not be viewed as

extending beyond the standard restrictions impaséeams research. The standard approach is
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to treat both teams and autonomy as exogenousiesian the right-hand-side of some

equation for organizational performance. This apph implicitly imposes not onkyo; = 0 and

Oo3= 0, but additionallyo;3= 0,023= 0,01,= 0, andog,= 0. That is, the unobserved
determinants of autonomy are assumed uncorrelatadive unobserved determinants of

financial performance in the event that teams asglpand the unobserved determinants of teams
are assumed uncorrelated with the unobserved dei@nta of autonomy, of financial

performance in the event that teams are used, fdimthacial performance in the event that

teams are not used. The issue is not discusdbd iterature, because in single-equation

models with only one disturbance specified, allhafse restrictions are implicit rather than

explicit as they are in my model. My approachtsea,, 01,, 013, ando,zas unrestricted

parameters to be estimated.

VI. ESTIMATION RESULTS FROM STRUCTURAL MODEL

Table 5 displays means and standard deviatiorfseofdriables in the model, and Table 6
displays the parameter estimat&<Of greatest interest in this study are the mageis of the
treatment effects of teams and autonomy on finapeidormance, and these cannot be
discerned directly from Table 6. The treatmene¢@s of interest are functions of all of the
parameters in Table 6. | define these functiorthénfollowing subsections, but before doing so
it is worth commenting on the estimated valueshefdisturbance covariances and on the signs
of some parameters of interest in the teams arahanty equations.

Recall thatop, denotes the covariance of unobserved determinatgsims with
unobserved determinants of financial performangergthat teams are not used,denotes the
covariance of unobserved determinants of teamswritibserved determinants of financial
performance given that teams are useddenotes the covariance of unobserved determinénts o
teams with unobserved determinants of autonomyngivat teams are used, amgddenotes the
covariance of unobserved determinants of autonargnghat teams are used with unobserved
determinants of financial performance given thahie are used. The estimates of these
covariance parameters are as followsg;= 0.69,01,= 0.27,013=-0.73, and,3=-0.13. The
estimates 06y,andoyz are large in magnitude and statistically significaThe finding thaty,

andaoi,are positive means that unobserved factors thiatein€e the use of teams influence
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financial performance in the same direction, s¢ tiha factors that make an establishment likely
to engage in teams are also likely to make thabéshment a high performer. An example of
such an omitted factor would be the degree of sug@y skill, which might be particularly
important in determining financial performancehe tbsence of teams when there is no group
to eliminate or subsume some of the supervisorgtions.

The result that; is negative might lead us to expect that estamiestis with
autonomous teams tend to have lower financial padace than those with non-autonomous
teams. The result means that the unobserved $attaking autonomy more likely when teams
are used tend tower financial performance when teams are used. Oampbe of such an
unobserved factor might be the presence of fuabliés and laid back managers at the
workplace. While such managers might be belovettagn members and more likely to grant
autonomy to teams, these attributes might suggatientiveness to the bottom linenother
example of such a factor is the extent to whichpiteeluction process is such that workers are battier
to acquire productivity-enhancing private infornoatihan are managers. Consistent with the dismussi
in Aghion and Tirole (1997), the firm in such sitioas is more likely to delegate authority to tearhs
SO as to give team members an incentive to inmestquiring the information. But financial
performance is likely to be lower in such situatidghan it would be if managers rather than team
members were better able to acquire the produgtirihancing information, since the interests of
managers are more closely aligned with those aksinéders than are the interests of workers in ggam
thereby allowing managers to retain control andtheénformation to maximum benefit for the firnrAn
alternative and closely related possibility, cotesiswith the informational rationale for delegatiof
authority as discussed in Dessein (2002), is tlmakplaces vary in the extent to which workers alsea
possess private information that could enhanceyatodty. To the extent that the firm cannot veiifie
claims of the better-informed team members, ieldr off delegating decision rights to the teamakKimg
the team more likely to use all of this privateoimhation when making decisions regarding produgtion
than relying on the information that can be indufrech team members’ claims. However, financial
performance is likely to be lower in these situagithan it would be in workplaces where most of the
productivity-enhancing private information was hbidmanagers, since then the firm would have the
option of using the information without relinquiskicontrol to team members.

Other parameters of interest are the coefficientyust-in-time” in the TEAMS
equation, and those on the four variables uniqued@utonomy equation. All of these

parameters have the expected signs. That isinuste is associated with a greater propensity
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to engage in team production, and autonomy is tikely to be granted to teams when 1)
managers disagree with the statement that thabe &bp are best placed to make decisions
about the workplace, 2) managers disagree witstédtement that most decisions at the
workplace are made without employee consultatipma@nagers report that employees at the
workplace are fully committed to the values of tiiganization, and 4) a large fraction of

employees at the establishment sometimes workmaéturing normal business hours.

Effect of Team Production on Financial Performance

Let us first consider the overall effect of teamsfinancial performance, leaving aside
for now the issue of whether such teams are autonemThe effect of teams on financial
performance is measured as the change in the plitiealihat financial performance is in each
of three categories when team production is uséldeihargest occupational group compared to
when itis not used. That is, the following threeasures give the effect of team production on
financial performance for establishmerit i:

(Effect A1) = Prob(FINPER=1 | TEAMS = 1) — Prob(FINPER= 1 | TEAMS = 0)

(Effect A2) = Prob(FINPER= 2 | TEAMS = 1) — Prob(FINPER= 2 | TEAMS = 0)

(Effect A3) = Prob(FINPER= 3 | TEAMS = 1) — Prob(FINPER= 3 | TEAMS = 0)

Recall that FINPER reflects self-reports by theooeglent manager concerning the
establishment’s current financial performance (pteted as profit or value added) relative to
that of others in the same industry, where 1 = &ietow the industry average, 2 = above the
industry average, and 3 = a lot above the indwsteyage.

Since for an individual establishment these thfesxts must sum to zero, any two of
them contain all of the relevant information abtih effect of team production on that
establishment’s financial performance. Figuredtgphn ordered pair, (Effect Al, Effect A3),
for each workplace, providing a visual descriptodrthe predicted effects of team production on
financial performance. Establishments predicteldetioefit the most from team production are
those farthest from the origin in the second quatdiend those predicted to be hurt the most are
farthest from the origin in the fourth quadrantnlyda small number of establishments clustered
about the origin fall into either of the other quenats. While the predicted effect of team
production is positive for many establishments aegdative for many others, the positive effects

appear to dominate. There are some cases of exgH#atts, most notably the outlying
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workplace in the fourth quadrant with the most ide¢ntal predicted effect of team production.
For this reason | prefer the median effect to tleamwhen describing the “typical” workplace.
The scatter plot reveals the predicted effectshys nothing about how precisely they
are estimated. To conduct statistical inferenéiestl construct a univariate measure of the effect
of team production on financial performance, anahk the establishments by this measure.
Since large values of Effect A3 and small valueEkfééct A1 imply larger positive predicted
effects of teams, the difference (Effect A3 — Effat) is a natural measuf@. Establishments
far in the northwest corner of Figure 1 will ramiethighest by this measure, and those far in the
southeast corner will rank the lowest. Given afeced ranking of establishments by their
values of (Effect A3 — Effect Al), | select threstablishments of interest (the median
establishment; the establishment at th® @ércentile; and the establishment at th® 75
percentile) and determine whether their respeatalees of Effects A1, A2, and A3 are
statistically significantly different from zero.h€& rationale for considering the two quantiles
other than the median is to get a sense of the mu@gnof predicted benefits of team production
for an establishment that has a higher predicteefitehan most and one that has a lower
predicted benefit than most. These comparisonsteresting given the wide range of predicted
benefits of team production displayed in Figurg 1.

Effect of Autonomous and Non-Autonomous Team Ptioduzn Financial Performance

For the same three workplaces, | next ask how déineyredicted to benefit from
autonomous team production versus non-autonomaus peoduction. Again, there are three
relevant measures describing autonomous team prodwand another three for non-

autonomous team production, analogous to Effectd®] and A3 for teams in generdl.

What is the effect of autonomous, or self-managiegms on financial performance?

(Effect B1) = Prob(FINPER=1 | TEAMS=1, AUTO=1) — Prob(FINPER= 1 | TEAMS = 0)
(Effect B2) = Prob(FINPER=2 | TEAMS=1, AUTO=1) — Prob(FINPER= 2 | TEAMS = 0)
(Effect B3) = Prob(FINPER=3 | TEAMS=1, AUTO=1) — Prob(FINPER= 3 | TEAMS = 0)

What is the effect of non-autonomous, or closelyraged, teams on financial performance?
(Effect C1) = Prob(FINPER:=1 | TEAMS=1, AUTO=0) — Prob(FINPER= 1 | TEAMS = 0)
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(Effect C2) = Prob(FINPER=2 | TEAMS=1, AUTO=0) — Prob(FINPER= 2 | TEAMS = 0)
(Effect C3) = Prob(FINPER=3 | TEAMS=1, AUTO=0) — Prob(FINPER= 3 | TEAMS = 0)

A convenient way to assess the incremental effeatittnomy on financial performance,
given that teams are used, is to consider therdiifee between the “B Effects” and the “C

Effects”, as follows:

(Effect D1) = (Effect B1) — (Effect C1)=
Prob(FINPER=1 | TEAMS=1, AUTO=1) — Prob(FINPER=1 | TEAMS =1, AUTO = 0)

(Effect D2) = (Effect B2) — (Effect C2)=
Prob(FINPER=2 | TEAMS=1, AUTGO=1) — Prob(FINPER= 2 | TEAMS =1, AUTO = 0)

(Effect D3) = (Effect B3) — (Effect C3)=
Prob(FINPER=3 | TEAMS=1, AUTO=1) — Prob(FINPER= 3 | TEAMS =1, AUTO = 0)

| compute the B, C, and D effects for the sameethwerkplaces previously selected.

Table 7 displays the key results of this studysuRs for the workplace at the25
percentile of (Effect A3 — Effect Al) are in theptpanel, those for the workplace at the median
are in the middle panel, and those for the worl@kicthe 78 percentile are in the lower panel.
In each panel, the first column reports Effects A2, and A3, the second column reports Effects
B1, B2, and B3, the third column reports Effects C2, and C3, and the fourth column reports
Effects D1, D2, and D3. Given the definition oéttD” effects, the fourth column is simply the
second column less the third.

As seen in the first column, the predicted beraéfteam production for the median
establishment is considerable, with an 8.7 pergenp@int increase in the probability that
financial performance is a lot better than the stduaverage. The fact that the effect of teams
on financial performance is positive is consisteith our earlier observation thag, ands;, are
positive. As is clear from the remaining columfdable 7, and foreshadowed by our earlier
observation that;3is negative, the hypothesis that the predicted fiitsrfeom autonomous team
production exceed those from non-autonomous pramu clearly rejected by the data since

the point estimates suggest just the oppositeshagvn in the fourth column, while the point
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estimates reveal that the predicted benefit of tpeoduction is actuallyeducedby autonomy

for the median establishment, the null hypothekisoadifference between autonomous and non-
autonomous teams cannot be rejected at conventmrets'® The finding that non-autonomous
teams are no worse than autonomous ones for tieabygstablishment is interesting, given that
much of the teams literature suggests that autonsrieams will more often be better than non-
autonomous ones.

For the establishment at the 0.25 quantile of E#&— Effect Al (the predicted benefits
of teams to financial performance), the predictiéelce of team production on financial
performance is negative but modest. Its magnitsideughly half that for the median
workplace. The comparison of autonomous to nopfraarhous teams yields the same
gualitative predictions as for the median workpjabeugh again the effect magnitudes are about
half as large. For the establishment at the Ouémtije there is a large (more than twice the
magnitude of the effect for the median workplag®) positive predicted effect of team
production. The comparison of autonomous to ndoraamous teams yields the same
gualitative predictions as at the other two quastirgain with the magnitude of the effects more
than twice the analogous effects for the mediarkplace. These results suggest that team
production provides greater benefits to establisitmig helps than costs to those it hurts, or that
the “upside” from team production is greater tHam ‘tdownside.” However, there is a large
variance in impacts, meaning that there is sonkgtoi€mployers in adopting teams unless they

have knowledge of where they are likely to locatéhie distribution.

Sensitivity Analysi$

Though the WERS includes inverse-probability sangpiveights, the results reported in
this paper are based on unweighted estimatione sionvergence proved more difficult to obtain
in the presence of sampling weights and the contipataf standard errors required estimated
the model a large number of times. It is therefotesial to establish that any non-randomness
introduced by ignoring the sampling weights doeshawe implications for the treatment effects
of interest. The effects of teams and autonomfir@ncial performance appear to be quite
invariant to the incorporation of sampling weight® the analysis. For example, a simple
regression of financial performance on teams ferséime estimation sample that generated

Table 7 yields results that differ only in the thadecimal place between the weighted and
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unweighted sample (the teams coefficient is 0.1ithout weights and 0.113 with weights).
Similar small differences between weighted and ugkted results are found when controls for
industry, establishment size, and other firm charatics are included in the model and when
considering differences between autonomous andanteromous teams. | also estimated
several specifications of the structural model gsieighted maximum likelihood, relying on the
smaller sets of control variables for which conegrce was readily achieved, and compared the
results to the identical unweighted specificatioAsross all of these comparisons | found that
the “Table 7 effects” of interest were similar beem the weighted and unweighted estimations.
It appears reasonable to conclude that any noremaness introduced by relying on unweighted
estimation has no material impact on the treatra#fatts of interest.

The results | report in this study are based orspeeification of exogenous variables
detailed in the Appendix. | also estimated sevaltaknative versions of the model to gauge the
robustness of the results to changes in the spatdn. In general, the effects of interest irs thi
model are quite stable across specifications.ekample, an earlier version of the paper that
omitted the additional control variables recommehig the referees from the financial
performance equation (nameétnancial Participation Owner ManagerForeign Owneg
Operation Over Five Yeardlumber of Recognized Unigiulti-Skilling, Induction Training
andOff-Site Training yielded virtually the same results, both qualtelly and in magnitudes, as
those presented in the present version. | aled tricluding these additional controls in the
teams and autonomy equations as well, and thetsesuhterest change little.

Probably the most important alternative specif@atoncerns occupation and industry
controls. |included these in both the teams aridreomy equations. Industry controls are
statistically insignificant in the financial perfoance equation since the survey asks the
employer to rate the establishment’s current firgrperformance compared with that of other
establishments in the same industry, so industfgrdinces in financial performance are in effect
already accounted for by the nature of the questiince both the team and autonomy variables
are defined in terms of the establishment’s largestipational group, | estimated specifications
that included in both of these equations a setofipational dummy variables indicating the
establishment’s largest occupational group. Altgioureport only the results from a model that

omits industry and occupation controls, the redutisi the more general specification that
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includes these controls are similar both qualiedyivand quantitatively in terms of the effects of
interest®

To assess whether the main results are sensitive tefinition of team autonomy, | also
estimated the model using the two alternative nreadihhat capture different dimensions of team
autonomy. | then recomputed the key table of égeusing the estimates from these alternative
models, reporting the results in Tables 8 and ®e donclusions that emerge are qualitatively
similar to those of the main results in Table hafTis, team production has a positive effect on
financial performance for the median workplacepaamous teams and non-autonomous teams
are equally (in a statistical sense) beneficiaéims of their effects on financial performance,
and the positive effect of teams for the workplatehe 78 percentile is far larger in magnitude
than the negative effect of teams for the workpkitcthe 28 percentile.

| also estimated the model on the full sample ratthen focusing only on observations
for which the financial performance measure wasrpreted to mean profit or value addédf
one is prepared to take the implications of peréechpetition and profit maximization to their
extremes, then profitability should be telling osighly the same thing as costs or productivity
and possibly even share price. Nonetheless, lreoomfortable pooling interpretations that are
known to be different. For the record, Table 1€pthys the effects of interest, which differ
substantially from those in Table 7 in that theplyran extremely small (and statistically
insignificant) positive effect of teams for the nedworkplace. For example, (Effect A3 —
Effect A1) is only 0.052 in the full-sample as oppd to 0.176 in the “profit” subsample. |
interpret this large discrepancy as confirmatongence that the various interpretations on the
dependent variable are measuring different thimgssiould not be pooléd.

| also consider the sensitivity of the resultshi® definition of the binary teams variable
indicating whether any employees in the largesupational group at the workplace are
organized in formally designated teams, by estimgadi model using ABEAMSdummy defined
to be one if the fraction of workers in the largestupational group that are in formally
designated teams is less than 20% and zero otleerWile the results are qualitatively similar
to the main results in this paper, they are smallenagnitude. That is, the effects of teams on
the probabilities that financial performance i@abelow the industry average or a lot above the
industry average for the median workplace are @4l 0.047, as opposed to -0.089 and 0.087

from Table 7. As in the main results, the poirtineates suggest a slightly larger benefit from
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non-autonomous teams than from autonomous teamgylihagain the difference is not
statistically significant.

| also estimated the model eliminating all obstore pertaining to public sector
establishments since these may be very differem firivate sector ones. | found no
noteworthy difference in the results. As a firahsitivity check, | tried relaxing the implicit
restriction that the threshold parameter, c, issd@e in both equations for the financial
performance index. Distinct threshold parametegsia principle, identified for each financial
performance equation. Since the qualitative reghtit emerge from relaxing this assumption
are similar to those in the paper, and since dtiged ratio test fails to reject the restrictidn,

report only the results based on a common thregteriameter.

Results from A Non-Structural Approach

A frequent approach in the empirical teams literatnd in strategic management
research more generally is to treat choice vargablehe firm (such as teams and autonomy) as
exogenous variables on the right-hand side of ssgwas of organizational outcomes, despite
potential correlations between unobservable deteants of choices and outcomes. Only a
small minority of studies in a prominent strategianagement journal account for such
endogeneity (Hamilton and Nickerson 2003). lhisréfore interesting to ask how the results
would have differed if we had ignored these endeggrissues in the analysis. In the present
context, treating teams and autonomy as exogennagrds to assuming uncorrelated
disturbances across equations, sodai. This amounts to estimating the model equation by
equation, treating the financial performance equmadis a switching model with exogenous
switching and an exogenous autonomy regressoikeAHood ratio test rejects these
“exogeneity” restrictions at the five percent leweith a p-value of 0.04. Table 11 displays
estimates from this restricted model.

In Table 12 we see that the effects of interededffom those in the structural results of
Table 7, with somewhat less favorable resultsdants overall and an improvement of
autonomous teams relative to non-autonomous tegpecially at the 0.75 quantile. While
gualitatively the two sets of results are simitagre are some noteworthy differences in
magnitudes. For example, the structural resuljgest that for the median workplace the use of

team production implies an increase of 8.7 perggnpmints in the probability that financial
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performance is a lot better than the industry ayeradJsing the nonstructural estimates that
ignore the endogeneity of teams and autonomy,dhesponding effect is half as large.

The signs and magnitudes of the four free crosstgmudisturbance covariances
determine the nature of the two types of biasesduiced by ignoring the endogeneity of teams
and autonomy (i.e. underestimating the benefiteains overall and overestimating the benefits
of autonomous teams relative to non-autonomousdgeam particular, these results are driven
by the two covariance parameters that are largesignitude and statistically significant in Table
6, namelyoy, (the correlation between unobserved determindrtesams and of financial
performance given that teams are not chosenpathe correlation between unobserved
determinants of financial performance given thatis are chosen and of autonomy given that
teams are chosen). This can be understood bydmyirgy how the two functions (Effect A3 —
Effect A1) and (Effect D3 — Effect D1) vary as ftioas of the covariance parameters in the
neighborhood of the constrained optimum in whiahftiur disturbance covariances are
constrained to be zero, when all other parameterbeld constant. The first of these functions,
(Effect A3 — Effect Al), is a measure of the degreerhich all teams benefit financial
performance. The second of these functions, (EB&c- Effect D1), is a measure of the
benefits of autonomous teams relative to thosenfautonomous teams, so that positive values
of this function indicate that autonomous teamsdyieater benefits to financial performance
and negative values indicate that non-autonomamdeyield greater benefits. In the
neighborhood of the constrained optimum, the fumc{Effect A3 — Effect Al) is increasing in
ooz, the correlation between unobserved determindritsamns and of financial performance
given that teams are not chosen. Hence, in thensti@ined structural model in which this
parameter is allowed to increase to a large p@sualue, the overall benefit of teams to financial
performance also becomes greater. Also in thehberpood of the constrained optimum, the
function (Effect D3 — Effect D1) is decreasingoify, the correlation between unobserved
determinants of financial performance given thatite are chosen and of autonomy given that
teams are chosen. Hence, in the unconstrainedlnmoghich this parameter is allowed to
decrease to a negative value that is large in nadgithe benefits to financial performance of

autonomous teams relative to non-autonomous teamsish.
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VIl. CONCLUDING REMARKS

The results of this study confirm the popular fehemanagement circles that team
production is a good bet for enhancing organizaliperformance. The median establishment in
a large cross section enjoys a considerable inereate probability of higher financial
performance by using team production, and the litsree®e considerably larger for
establishments at higher quantiles. Furthermaen at low quantiles of the team effect,
statistical evidence of a detrimental effect ohtsaon financial performance is quite weak. This
suggests that the upside from team production shrtarger than the downside.

Contrary to the commonly held belief in the managetand academic communities that
self-managed or autonomous teams are preferablegely-managed teams, the evidence
suggests that non-autonomous teams are no wogsedhess of the autonomy measure
considered. In fact, while the median workplacedfiés from using non-autonomous teams, the
corresponding effect for autonomous teams is §tatlly insignificant and half as large as the
non-autonomous teams effect. At higher quantileset are significant positive effects of self-
managed teams on financial performance, but the $atnue for non-autonomous teams for
which the point estimates are even larger. Theltseeshould not be interpreted as evidence that
autonomous team production is worse than non-aantons team production, but rather that it is
clearly no better. Although the point estimateggast larger positive effects of non-autonomous
teams than autonomous teams at each of the quaintiestigated, these differences between the
two types of team production were statisticallyigngficant.

The results from this cross sectional study hidttlipe dangers of making a case for
teams in general or for self-managed teams ondhes lof samples drawn from narrowly defined
populations such as single firms or particular sypkfirms in narrowly defined sectors. The
estimated treatment effects of team productionakaereat diversity of possible effects of
teams in the cross section, ranging from large tiagto large positive effects. It is not
surprising that the previous empirical literatuess tbeen mixed; depending on the production
context teams can be beneficial, detrimental, atraé Although it should be expected that
teams, self-managed or otherwise, will have pasigffects in some case studies and negative or
no effects in others, the evidence here suggestdlib best description of the typical or median
workplace is one in which team production has atpeseffect, with autonomy doing nothing to

enhance the positive effect on financial perforneanc
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Although this paper provides evidence that the aredstablishment benefits from team
production, it does not illuminate the channelstigh which these benefits are realized. There
are a number of theoretical channels through wtgaim production could improve financial
performance, including increased labor productieityhigher quality products and services.
Surely the particular means through which team pebdn provides benefits to the organization
vary across production processes. To clarify thenoel through which team production benefits
the typical establishment, a promising directionfédure work in the spirit of this paper would
be to investigate in large cross sections thenmeeliate stages between the black box of

organizational structure and the end result ofiprof
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APPENDIX

Exogenous Variables Included in the Model
I included the following common set of control \adsies in each o, X,, andXs.

Single-Establishment Firmdummy 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 Sizéotal number of full time, part time, and tempgravorkers at the
establishment

Fraction of Part Time Workersiumber of part time workers at the establishnasra fraction
of establishment size

Temporary Workersdummy 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 Yedummy variable that equals 1 if there are empeyweho
are working on a temporary basis or have fixed-teomtracts for less than one year and
equals 0 otherwise

Fixed Term Workers Over One Yedummy variable that equals 1 if there are emm@syeho
have fixed term contracts for one year or moreequils O otherwise

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

Private Sector Franchiselummy variable that equals 1 if the establishnieatprivate sector
company and a franchise and equals O otherwise

Private Sector Non-franchisdummy variable that equals 1 if the establishneeatprivate
sector company but not a franchise and equalsdhwike

Alternative Private Sector Franchiseummy variable that equals 1 if the establishnean
alternative private sector firm and a franchise eqdals O otherwise

Alternative Private Sector Non-franchistummy variable that equals 1 if the establishneanh
alternative private sector firm but not a franchasel equals 0 otherwise

On the suggestions of the referees, | includeddl@wing additional control variables in
the financial performance equation. A number eSthhave been found to be significantly

associated with financial performance in previooalgses of the WIRS/WERS data, for
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example, union activity, (Bryson and Wilkinson, 2p0raining (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, deferredtgiodiring schemes, employee share ownership
schemes, individual or group performandateel schemes, other cash bonus). This
variable was included in the financial penfiance equation in McNabb and Whitfield
1998 and found to be significant; theirdstwsed 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 thet@iiing owners of the
workplace are actively involved in day-taydnanagement on a full-time basis, and zero
otherwise. This question was only askeprivfate sector workplaces for which a single
individual or family has controlling intexte(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 owngrsithe workplace (predominantly
foreign owned, meaning 51% or more; foreign ownewtiolled) and zero if any of the
following three statements is chosen (UK owned/aied, predominantly UK owned,
meaning 51% or more; UK and foreign owned). Thissiion was asked only of private
sector workplaces.

Operation Over Five Yearsdummy variable that equals one if the workplaae been operating
at its present address for 5 years or more, arcdatberwise

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%™{lst 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 Union$otal number of recognized unions at the worgpla

Induction Training dummy variable that equals one if there is addad induction programme
designed to introduce new employees (in the largasipational 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 formfathed-job training (away from the
normal place of work, but either on or off the press) 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).
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In theTEAMSequation | include a dummy variable indicating tiee 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.” Resps@ase coded as one for yes and zero for no.

In the autonomy equation | include a set of fawxpes for the organizational and
informational structure of the establishment, thgnaent 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. Tlspoadent manager is asked to comment on
each of a list of statements, responding with “&gip 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 assabout this workplace.”
Incentive Alignment “Employees here are fully committed to the valoéthis
organization.”

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

In addition to these managerial opinion variabéesa proxy for the importance the employer
places on monitoring worker inputs, | include ecdite 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,, andXs is summarized in the
following table.
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Exogenous Variables I ncluded in Structural M odel

FINPER, TEAMS AUTO;
Xy Xz X3

Single-Establishment Firm YES YES YES
Establishment Size YES YES YES
Fraction of Part Time Workers YES YES YES
Temporary Workers YES YES YES
Fixed Term Workers Under One Year YES YES YES
Fixed Term Workers Over One Year YES YES YES
Union Workers YES YES YES
Private Sector Franchise YES YES YES
Private Sector Non-franchise YES YES YES
Alternative Private Sector Franchise YES YES YES
Alternative Private Sector Non-franchige YES YES SYE
Financial Participation YES
Owner Manager YES
Foreign Owned YES
Operation Over Five Years YES
Multi-Skilling (1-5) YES
Number of Recognized Unions YES
Induction Training YES
Off-site Training YES
Just-In-Time Production YES
Information YES
Incentive Alignment YES
Decisions YES
Work at Home YES
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Constructing the Likelihood Function

The statistical model can be described as a sinegias system involving both a
censored probit and an ordered probit switchingehaith endogenous switching. Note that for
the i workplace in the data there are nine possiblaeisoutcomes. Lettingdenote the
vector of parameters in the model, the probalslitEthese outcomes and the corresponding

values of the discrete endogenous variables imibdel are as follows:

Probability| FINPER = | TEAMS= | AUTQ =
P1i(8) 1 1 1

P2(6) 1 1 0

P5i(8) 2 1 1

P4i(8) 2 1 0

Psi(8) 3 1 1

Psi(6) 3 1 0

P-i(0) 1 0 unobservegl
Psi(6) 2 0 unobserve(
Poi(6) 3 0 unobserve(

Let Z; = 1 if workplace i experiences tHB gutcome
=0 otherwise, fori=1,2,...,Namd}, 2,...,9

Then the likelihood function,l.is
N 9
= I_l P%J‘i and the log-likelihood function, L, is

9

Mz

L= |Ongi'

j
j=1

!
iy

Since each of the endogenous variables is obsengdliscretely, each probability of the form
Pii(B) is a multiple integral of the joint densityef(, €1, £2i, £31). Suppressing all subscripts i, the

expression for {{0) is as follows:

-(a+x13) o

PO)= | [ [tleeretededs,.

-0 =XB-Xa¥

Probabilities RB) to Ry(B) are similarly defined.
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I used the MAXLIK routine in GAUSS and the BFGSaithm to maximize the log-
likelihood function, using Gauss-Legendre quadeatarcompute the multiple integrals that
appear in the probability functions. Since a smalhber of establishments have missing values
for some of the exogenous variables, the estima@omple sizes are slightly smaller than those
listed in the tabulations of the endogenous vaembi Table 42 To produce starting values |
estimated each equation individually using eithrebfi or ordered probit estimation. Although
only a subset of the parameters are consisterima&ed using this method, the BFGS algorithm
converged to a local maximum without incident. &ivhat part of the structural model is a
switching model with endogenous switching, and thauch models it is not unusual for the
log-likelihood function to have multiple local maxa (see, for example, Maddala and Nelson
1974), | also estimated the model from a varietgltdrnative starting vectors. In all cases in
which convergence was achieved the same local nuamtimas always attained. |1 computed
standard errors via the parametric bootstrap withreplications, using the following algorithm.
1. Take N pseudo-random draws from the standamthalalistribution to simulate,.

2. Compute TEAMSfor each observation using the estimated paramatet the simulated
disturbances from Step 1. Then use TEANScompute TEAMS.

3. For all observations for which TEAMSO from Step 2, take a pseudo-random draw from the
conditional distribution 0§, givene, and use it in conjunction with the estimated paatars to
compute FINPERand FINPER given that TEAMS = 0.

4. For all observations for which TEAMS = 1 frortef 2, take a pseudo-random draw from the
conditional distribution o3 givene, and compute AUTOand AUTO for these observations.
Next take a pseudo-random draw from the conditidisdtibution ofe; givens, ande; and use it

in conjunction with AUTO and the estimated paramsete compute FINPERand FINPER

given that TEAMS = 1.

5. Combine the constructed variables FINPER, TEAM® AUTO with the actual exogenous
variablesX3, X5, andXs, to produce a bootstrap sample with which to estinthe model.

6. Estimate the model using the data from Step 5.

7. Repeat the above steps 100 times, and takstghdard deviation of the sampling distribution
for each parameter.

Treatment Effects of Interest for Teams and Autgnom
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The nine effects of interest are functions of t[{@)Rand are computed as follows,

evaluating the expressions fqra® the estimated values @f

(EffectA1) =P PP

; Pji ; Pii
(EffectA2) =P Pu__P.
Z P‘i JZ:; Pji
(EffectA3) - P PL P,
JZ:; Pji JZ:; Pii

EffeCtBl)i:P.+|I:::17+P._p,+||?)7f+p.

Eﬁect82)=P.+E‘Q’.‘+P,‘p,+§+p.

Eﬁect83)= P.+Es-i+P-_P-+|§97+P'

_ P. P
EffectCl) =5 +p.p, P, p. <P

(
(
(
(
(EffectC2)==—Pe—— Pa
(
(
(
(

P2| P4| P6i P7i + PBi * Pg‘

EﬁectC3)=P_+E6f+P_‘p_+l|:3>gf+p_

EffectD1) P-+gh:+P._P.+EZT+P'

EffectD2) = P+ E‘“ P,‘p,+|F3)47+p.

_ Ps
P1| P3| P5i P2i + P4i * PG‘

EffectD3)
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! While concerns about free riding problems areufesr in economic discussions of teams, it is wodting that
the monitoring problems accompanying team prodaatieed not loom larger than those accompanyingiihatl
production. While traditional or direct monitorimgethods are applied in cases of individual pradagin the team
context there is a greater tendency to rely on todng through peer pressure (Kandel and Lazea)}19®/hich
means of monitoring will be more effective obvigudepends on the particular features of the prodiniciontext.

2 Hackman (1987) page 324. The autonomy conditiarot the only one cited for a high level of tedfore. Other
conditions include the task requiring a varietyskifls, that it is a whole and meaningful piecenafrk with a visible
outcome, that it have significant consequencesttoer people, and that work on the task generagggilar,
trustworthy feedback about how well the group idqrening.” These conditions parallel those for tble
characteristics motivating individual workers asatébed in the Job Characteristics Model (Hackmah@ldham
1980).

% Aghion and Tirole (1997) offer the following sligmodification of a passage from Simon (1951) #tg¢mpts to
formally define worker authority. “We will say thiihe boss] exercises authority over [the workigithe worker]
permits [the boss] to select x [a ‘behavior,” iany element of the set of specific actions thatwiorker performs
on the job]. That is, [the worker] accepts auttyorihen his behavior is determined by [the bosd&]ision. In
general, [the worker] will accept authority onlyxy, the x chosen by [the boss], is restricted to sgimen subset
([the worker’s] ‘area of acceptance’) of all thespible values. This is the definition of authothwat is most
generally employed in modern administrative thed®ge also Jennergren (1981).” This definitiooufing on a
worker’s degree of control over the “set of specictions that the worker performs on the job” rhascvery
closely my definition of autonomy (a team’s contoeker how the work is to be done) in this paperhilé/the
language in Aghion and Tirole concerns the delegatif authority at the level of the individual werkthe theory
is as relevant in the team context as it is fonidial workers.

* Rationales for team autonomy have also been affen¢side of economics. One rationale, describieelynin
Batt (1999), emerges from a body of work known scfo-technical systems theory” (e.g. Pearce atirRE987)
and argues that workers jointly optimize the soaral technical systems of the organization, andhhere is “fit”
between these systems the “whole is greater theaaum of the parts.” The socio-technical systeras s that
autonomy produces benefits in three ways: fingsHifting the decision-making authority to workevso are
closer to the production process and thereby niladyIto possess the relevant information; secbydeaping
performance gains that come from relying on integnaup self-regulation as opposed to external tooimg; third,
by eliminating or reducing the role of supervisbysshifting authority from top to bottom, implyirggeater
responsibility for team members.

A second argument comes from the theory of motiveti job design in a group context (Hackman 198#%is idea
evolved from theory in organizational behavior ootivational job design for individual workers rathiban teams
(Hackman and Oldham 1976, 1980; Turner and Lawré&f6é&). A recent review of the empirical literagum this
model can be found in DeVaro, Li, and Samuelso®420 According to the theory, the degree of autopa
worker is granted affects three critical psychotagjstates, which in turn induces a number of cuemof interest
both to workers and firms, such as high internalkwootivation, high quality work performance, higatisfaction
with work, and low absenteeism and turnover. Haakif1987) applied these ideas to teams, synthgsizin
extensive literature on group research to propasiables that are key to group job design. Hackidantified a
number of task conditions that would produce hagktmotivation, and among these was autonomy. i$htite
tasks assigned to the group should provide grouplmees with substantial autonomy for deciding howsthbe
accomplish them. This argument raises the quesfisrhat benefits team members derive from autonandy
whether they view autonomy as a “good” in and sélitor rather as a responsibility akin to manageni@nd
thereby deserving of financial rewards). Thaifispme workers desire autonomy while others do thet
compensating differential arising from autonomylddue either positive or negative. These issuegtrie
addressed empirically in future work by interactmgasures of team autonomy with compensation.

® It is worth noting the limits of a purely econongipproach to teams research. Political consiaersias well as
economic ones shape the formation and sustainabflieams. As argued in Batt (2004), if teamsdbsatisfy the
self-interests of those workers responsible foir tingplementation, these workers have incentivesrtdermine and
thwart the formation of teams. The Batt study skhitww internal politics can reduce the likelihodabserving
autonomous teams. In her study of 1200 workepsersisors, and middle managers in a large unionized
telecommunications company, even though top manageand 70% of surveyed workers were in favor df se
managed teams, the plan was opposed and termieatiydoecause of lack of support from supervisasraiddle
managers who experienced lower levels of decisiaking discretion, security, and job satisfactionhesresult of
teams.

46



® 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 availab

" The recent study by Wall et al. (2004) provideisience supporting the validity of subjective measusf
company performance using data from companieseitutK. The authors present results from two swjddach of
which compares subjective and objective measuresodit. The first study uses 80 U.K. manufactgrin
companies, a subjective profit measure of the flfhat is your company’s performance in comparisogdur
main competitors?” (with responses on a 5-pointedcand an objective measure of profit measurdtias
logarithm of the financial value of sales less sosthe second study uses a sample of 369 pubjiciyed U.K.
manufacturing and service sector firms with moantB0 employees, a subjective profit measure ofdime “How
does this site’s financial performance, that isfipability, compare with other establishmentshie same industry?”
(with responses on a 5-point scale), and an obgatieasure of profit measured as pretax finaneillesof sales
less costs per employee. In both studies the esitemonstrate that the subjective measures of aoynp
performance display convergent validity, discrinmaalidity, and construct validity.

8 Consistent with this line of argument, Machin &tdwart 1996) have shown the subjective finan@algpmance
measure in the WIRS to be a good predictor of waidg closure.

° Apart from tractability, another advantage of @ggtting the information on teams to the binaryllevéhat it
mitigates one of the measurement issues in thigsiea Since the teams question is asked withreefee to the
establishment’s largest occupational group, ancesime do not observe what percentage of the estaidint’s
workforce is employed in the largest occupatiorralig, the information on the percentage of worlesrgaged in
teams is misleading. For example, suppose thabkshiment A (employing 100 workers) has 20 worlketiss
largest occupational group and that Establishmefati$ employing 100 workers) has 30 workers ihatgest
occupational group. Suppose that Establishmemrtspands that “Almost All (80-99%)” of its workersthe
largest occupational group are organized in teardgtzat Establishment B responds “Most (60-79% Xhie same
question. Then 16 — 20 workers are in teams iatitishment A and 18 — 24 workers are in teams talishment
B, and it is unclear which of these establishmemdkes greater use of team production. My approéch
aggregating the teams variable amounts to comp#hrmgerformance of establishments such as A atudtBose
that use no team production at all in the largestipational group.

10 Although my model allows for a full set of intetmms of the teams treatment with other observetl an
unobserved determinants of financial performartee autonomy treatment is restricted to an intershift. An
even less restrictive approach than mine wouldrabloth the teams and autonomy treatments to irtterndic all
firm characteristics, in which case financial pemiance would be a three-equation switching motelew the
approach taken here as a compromise, given datecangutational constraints and the fact that theoy previous
empirical work suggests that allowing for teameiiattions is of first-order importance.

| know of no empirical study in which just-in-timeas included as a determinant of financial pertotoe, even
though some of these studies used WERS and hagtiable available for inclusion (Machin and Stewi890,
1996; McNabb and Whitfield 1997, 1998).

2 Among other places, this is argued in Baron arebkr(1999). Following their measured endorsemint o
granting autonomy to teams (see their quote thameg this paper) they append the following footmgscribing
the necessary preconditions for granting autonanbetbeneficial. “Of course, this takes as givet team
members have internalized the organization’s gaadspossess the information and resources (ingudaming)
necessary to manage themselves effectively. #etlvenditions are not satisfied, then the manageimesived has
been derelict in establishing the preconditionsaffgelf-managed or autonomous] team to work dffelst” Baron
and Kreps (1999)

13 Note that the only covariates in the model that“apntinuous”, in the usual sense, are establisisiee and the
fraction of employees who work part time. Howevhe model also includes several variables recoiméa:
survey as ordered discrete categories. Thesediméhformation, incentive alignment, and decisi{lsategories
each); work at home (6 categories); multi-skillargd off-site training (7 categories each); and nemub
recognized unions (11 categories). To economizéaemumber of parameters to be estimated, | é&elt of these
variables as continuous indexes rather than cigeatintiple dummies for each category. In unrebgensitivity
checks | found the same qualitative results in retat include these variables as multiple dummaéser than as
“continuous” indexes.

1 In the Appendix | state the precise formulae famputing these effects.

15 While this is an intuitive univariate measure fanking the workplaces and seems the most natafau, it is
by no means unique. Furthermore, it assumes syminethe loss function. For example, one workplatight
have Effect A3 = 0.10 and Effect A1 = -0.07, whaeraaother might have Effect A3 = 0.07 and Effect=AD.10.
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Both are ranked the same by the criterion Effect-Afect Al. A different ranking might assign reaxeight to
increases in the probability of being in the higleedegory or, alternatively, to decreases in tlobability of being
in the lowest category.

1% The issue of how the predicted benefits of teanfimancial performance varies by firm charactésssts
addressed in DeVaro and Kurtulus (2005).

" In the Appendix | state the formulae for computihgse effects.

18 At all quantiles considered, the point estimae&al a more beneficial (or less detrimental) éffecnon-
autonomous than for autonomous teams. The pitliateemerges for the typical establishment is thihtle team
production enhances financial performance, then@iadded benefit from granting team autonoinyone-tailed
tests at each of the three quantiles of (EffectAdfect Al), the null hypothesis that (Effect DEffect D1) = 0
cannot be rejected at the ten percent significénad. This null states that the predicted berfefitn team
production is the same whether autonomous or ntoramous teams are used. Therefore, the statistimence
that non-autonomous or closely managed teams tuallgdetterthan autonomous teams is weak.

19 Al results of the paper that are discussed buteworted are available from the author upon rsgue

20 My rationale for reporting results from the moergimonious specification is driven mainly by cortgtional
considerations. Convergence of the model is essiachieve in the more parsimonious specificatidhis
becomes an issue when conducting statistical inferesince | use the parametric bootstrap to coengtandard
errors and must therefore estimate the model & laugnber of times.

2 Bryson and Wilkinson (2002) showed the sensitivityinion effects to the different subsamples @poading to
alternative interpretations of financial performandn principle, the same approach could be us¢lde teams
context if there were enough observations in thieoua subsamples. Since only the “profit or veddeed”
category is large enough to estimate the modebdisethat | can do is to compare these resuktstimates from
the full sample that aggregates all interpretatifinancial performance. The comparison is iesting, in part
because it has implications for the interpretatibresults from studies that used the financiafqrerance measure
in earlier waves of the WIRS.

22 Teams might raise profits more than productivityar example, they also save on factor costs.il&this is
consistent with the data, most theories of tearggest higher wages, which is inconsistent with tyatothesis.
The possibility that teams might reduce input ceosisld arise to the extent that workers value tieéasd interactions
associated with team production, suggesting a cosgtimg differential in which workers in teams waiitting to
accept lower compensation in exchange for the dppiby to work in teams. A case study supportif¢his
argument is the Hamilton, Nickerson, and Owan (2@0f&lysis of a garment manufacturing plant, wiiteneas
found that higher-ability workers were the firststelf-select voluntarily into teams (paid on theibaf group piece
rates) even though this often resulted in loweniegss than these workers had received under theidugl piece
rate scheme before entering teams. The authepieted this finding as consistent with the exiséeof non-
pecuniary benefits of working in teams.

% When Tables 1-4 are computed on exactly the samele that is used in estimation, they are virjuiaéntical
to the reported versions of these tables.
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Table 1. Distribution of Workplaces by Industrydarargest Occupational Group

| % (unweighted) % (weighted)

Distribution by Industry

Manufacturing 19.5 19.7
Electricity, Gas, and Water 4.5 0.25
Construction 7.0 5.0
Wholesale and Retalil 17.8 23.4
Hotels and Restaurants 7.2 9.1
Transport and Communication 7.4 3.7
Financial Services 6.2 3.8
Other Business Services 13.1 14.9
Public Administration 2.3 0.81
Education 7.1 10.6
Health 4.5 6.5
Other Community Services 3.3 2.4
Total 100% 100%
Distribution by L argest Occupational Group
Managers & Administrators 0.6 0.5
Professional Occupations 10.2 9.2
Associate Professional & Technical Occupatipns 6.7 5.6
Clerical & Secretarial Occupations 17.2 15.7
Craft & Related Occupations 12.9 15.0
Personal & Protective Service Occupations 10.4 16.0
Sales Occupations 12.9 12.4
Plant & Machine Operatives 18.4 16.8
Other Occupations 10.6 8.7
Total 100% 100%

Note: Tabulations are for the subsample of 952dishments interpreting financial

performance as “profit or value added.”
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Table 2: Distribution of Financial Performance%yof Largest Occupational Group in Teams

| 0% | 1-19% | 20-39% | 40-59% | 60-79% | 80-99% | 100%

Distribution of Financial Performance (unweighted)

A lot below average 0.9 0.0 2.4 2.0 0.0 0.0 0.0
Below average 4.3 8.3 7.3 7.8 5.4 7.7 4.5
About averagefor industry 40.8 33.3 34.1 27.5 30.4 25.6 33.8
Better than average 39.1 43.3 50.0 39.2 50.0 49.2 36.8
A lot better than average 14.8 15.0 6.1 23.5 14.3 17.4 24.9
Column sum | 100% | 100% 100% 100% 100% 100%  100%
Distribution of Financial Performance (weighted) | |
A lot below average 0.3 0.0 5.6 1.4 0.0 0.0 0.0
Below average 5.6 5.2 5.1 15.0 9.8 5.0 5.7
About averagefor industry 35.8 37.7 34.6 40.8 34.5 26.5 37.8
Better than average 51.0 51.1 33.9 30.4 37.0 49.1 32.5
A lot better than average 7.4 6.0 20.9 12.4 18.7 19.4 24.0
Column sum | 100% | 100% 100% 100% 100% 100%  100%

Note: Column categories represent the fractiotheflargest occupational group that is engaged

in team production. Row categories representitiatial performance of the establishment
relative to the industry average, as reported byéispondent manager. Sample size is 949

establishments interpreting financial performareépaofit or value added.”
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Table 3. Financial Performance by % of Largestupational Group in Autonomous Teams

| 1-19%| 20-39%] 40-59%]| 60-79%]| 80-99%| 100%

Distribution of Financial Performance Given Autommms Teams (unweighted)

A lot below average 0.0 2.4 0.0 0.0 0.0 0.0
Below average 6.3 9.5 4.3 10.5 4.7 5.2
About averagefor industry | 37.5 38.1 30.4 29.8 26.2 33.5
Better than average 46.9 45.2 47.8 49.1 45.8 37.2
A lot better than average 9.4 4.8 17.4 10.5 23.4 24.1
Columnsum | 100% | 100% | 100%| 100% 100% 100%
Distribution of Financial Performance Given Autormums Teams (weighted)
A lot below average 0.0 9.5 0.0 0.0 0.0 0.0
Below average 2.5 7.8 17.3 15.6 1.9 4.9
About averagefor industry | 34.6 20.8 45.8 38.8 26.0 41.6
Better than average 60.9 35.1 32.0 35.0 53.4 29.7
A lot better than average 2.1 26.8 4.8 10.6 18.7 23.7
Columnsum | 100% | 100% | 100%| 100% 100% 100%

Note: Column categories represent the fractiotheflargest occupational group that is
engaged in team production, given that teams ae aisd granted autonomy. Row
categories represent the financial performancaegstablishment relative to the industry
average, as reported by the respondent manageondmy is defined as granting team
members discretion over how their work is to beedoBample size is 452.
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Table 4: Cell Frequencies fBINPER TEAMS andAUTO

Autonomy Measure 1: Team Members Jointly Decidevittte Work is to be Done
Analysis Sample (N =949) Full Sample (N = 1851

(unweighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.14 | 0.11 0.10 0.15 0.11 0.13

TEAMS =1, AUTO =0 0.38 0.41 0.41 0.36 0.40 0.40

TEAMS =1, AUTO =1 0.48 0.47 0.49 0.49 0.50 0.47

(weighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.22 0.29 0.10 0.25 0.27 0.17

TEAMS =1, AUTO =0 0.27 0.26 0.39 0.27 0.25 0.33

TEAMS =1, AUTO =1 0.51 0.46 0.51 0.48 0.48 0.50

Autonomy Measure 2: Team Members Are Able to Appdheir Own Team Leaders
Analysis Sample (N = 945) Full Sample (N = 1847

(unweighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.14 | 0.12 0.10 0.15 0.11 0.13

TEAMS =1, AUTO =0 0.79 0.81 0.82 0.78 0.83 0.80

TEAMS =1, AUTO =1 0.07 0.07 0.08 0.07 0.06 0.07

(weighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.22 0.29 0.10 0.25 0.27 0.17

TEAMS =1, AUTO =0 0.70 0.66 0.77 0.68 0.67 0.72

TEAMS =1, AUTO =1 0.08 0.05 0.13 0.07 0.07 0.11

Autonomy Measure 3: Teams Are Given ResponsilftitySpecific Products or Services
Analysis Sample (N =947) Full Sample (N = 1848

(unweighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.14 | 0.12 0.10 0.15 0.11 0.13

TEAMS =1, AUTO =0 0.14 0.14 0.13 0.12 0.12 0.11

TEAMS =1, AUTO =1 0.72 0.75 0.77 0.73 0.78 0.75

(weighted)
FINPER= 1 2 3 1 2 3
TEAMS =0 0.22 0.29 0.10 0.25 0.27 0.17

TEAMS =1, AUTO =0 0.11 0.19 0.09 0.11 0.14 0.12

TEAMS =1, AUTO =1 0.67 0.52 0.81 0.64 0.59 0.71
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Table 5. Descriptive Statistics for Variables inuStural Teams Model

(unweighted) (weighted)
Standard| Mean | Standard
Mean . o
Deviation Deviation
Dependent Variables
Financial Performance 1.803 0.732 1.758 1.414
Teams 0.878 0.328 0.772 0.891
Autonomy (1) 0.547 0.498 0.632 1.007
Autonomy (2) 0.083 0.276 0.096 0.680
Autonomy (3) 0.844 0.363 0.822 0.878
Firm Controls
Single-Establishment Firm 0.223 0.416 0.367 0.994
Establishment Size 2676 608.0 60.922 109.8
Fraction of Part Time Workers 0.228 0.282 0.265 0.602
Temporary Workers 0.396 0.489 0.218 0.738

Fixed Term Workers Under One Year 0.4120.492 0.235 0.771

Fixed Term Workers Over One Year 0.1770.382 0.128 0.652

Union Workers 0.563 0.496 0.363 0.926
Private Sector Franchise 0.01.7 0.129 0.012 0.120
Private Sector Non-franchise 0.503 0.500 0.359 0.917
Alternative Private Sector Franchise 0.0120.110 0.037 0.429
Alternative Private Sector Non-franchis®.343| 0.475 0.483 0.993
Financial Participation 0.75)7 0.429 0.641 0.974
Owner Manager 0.113 0.317 0.189 0.804
Foreign Owned 0.148 0.355 0.079 0.394
Operation Over Five Years 0.895 0.307 0.890 0.606
Multi-skilling 3.140| 1.850 3.238 4.561
Number of Recognized Unions 1.184 1.635 0.602 2.065
Induction Training 0.83% 0.371 0.697 0.977
Off-site Training 3.881 2.009 3.364 4.266
Just-in-time Production 0.366 0.482 0.333 0.935
Information 2.708 1.083 2.525 2.120
Incentive Alignment 2.290 0.828 2.192 1.716
Decisions 3.656 1.010 3.615 1.933
Work at Home 5.38¢ 0.868 5.513 1.627

Note: These statistics are computed from the saplkeaof 889 establishments on which the
structural model is estimated. These are the ksttafients that interpret financial performance as
synonymous with profit or value added and for whicmplete data are available on all variables of
the model. Autonomy (1) is the main autonomy Jagan the study, defined by team members
jointly deciding how the work is done. Autonomy {8dicates that the team has authority to appoint
its own leaders and (3) indicates that it has nesibdity for specific products or services.
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Table 6: Estimates from Structural Teams Model

FINPER* (TEAMS=1)| FINPER* (TEAMS=0) TEAMS AUTO*
1.086
AUTO (1) (0.443)** . ° *
: . . 0.173 -0.353 -0.341 -0.343
Single-Establish tF
ingle-Estaplishment Hirm (0.153) (0.317) 0.218)|  (0.220)
. . 0.004 0.054 0.030 -0.012
Establishment Size (0.009) (0.069) (0.026)|  (0.015)

. . 0.232 -0.149 0.141 -0.117
Fraction of Part Time Workers (0.187) (0.441) (0.237) (0.179)
Temporary Workers 0.124 0.254 0.273 -0.251

porary (0.110) (0.347) (0.202)|  (0.180)

. -0.003 -0.221 0.220 -0.008
Fixed T Workers Under One Y
ixed Term Workers Under One Year (0.079) (0.293) (0.156) (0.093)
. -0.071 -0.267 0.235 0.359
Fixed T Workers Over One Y
ixed Term Workers Over One Year (0.121) (0.379) (0.206)|  (0.200)*
Union Workers 0.064 0.196 0.158 0.072
(0.098) (0.332) (0.157) (0.114)
Private Sector Franchise 0.375 2642 0.547 0477
(0.403)* (0.692)** (1.708) (0.479)
. . 0.119 0.206 0.037 -0.062
Private Sector Non-Franchise (0.169) (0.783) (0.203) (0.164)
. . : 0.170 0.818 -0.070 -0.619
Alt tive Private Sector F h
ernative Private Sector Franchise (0.412) (1.740) (1.042) (0.855)
. . . -0.227 0.639 0.109 0.228
Alternative Private Sector Non-Franchise (0.198) (0.886) (0.245) (0.219)
. . L 0.189 0.033
Financial Participation (0.130) (0.255)
0.093 -0.306
Owner Manager (0.128) (0.334)

. -0.162 -0.337

Foreign Owned (0.118) (0.417)
: : -0.009 0.344
Operation Over Five Years (0.109) (0.490)

ol 0.019 -0.008

Multi-Skilling (0.020) (0.055)
. . -0.077* -0.007

Number of Recognized Unions (0.042) (0.142)
. - -0.094 -0.407
Induction Training (0.102) (0.284)

. - 0.025 -0.010
Off-Site Training (0.020) (0.046)

- : 0.317
Just-in-Time Production o o (0.198) o
Information ° ° ° 0.084

(0.055)
Incentive Alignment o o . (0013175?*
Decisions ° ° o 0.046

(0.055)
Work at Home ° ° ° -0.089
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(0.069)
Constant -0.670 0.977 0.708 0.973
(0.410) (1.106) (0.327)*{ (0.667)
c 0.993
(0.107)
5 0.691
> (0.227)*
6 1 0.267
(0.630)
o 1 -0.729
(0.210)*
-0.127
o (0.834)

Note: Standard errors from the parametric bootsirapn parentheses and are based on 100 boatsplagations. See Appendix for details.
* and ** indicate significance at the 10% and 5%g€ls, respectively. Sample size is 893.
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Table 7

Effect of Team Production on Financial Performaotc&hree Selected Workplaces

AUTO = Team Members Jointly Decide How the Workadde Done

Panel 1. Results for workplace at the 0.25 quawdfilthe distribution of predicted benefits of teatm

financial performance; that is, €h25 quantile of (Effect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg ,
. All Teams Difference
performance is ... Teams Teams
0.040 0.046 0.032 0.014
average or below | ') (0.076) (0.072) (0.043)
better than average 0.004 0.002 0.005 -0.003
g (0.080) (0.084) (0.081) (0.036)
a lot better than -0.043 -0.048 -0.038 -0.011
average (0.068) (0.071) (0.070) (0.035)

Panel 2. Results for workplace at the median efdistribution of predicted benefits of teams taficial
performance; that is, the media(Edfect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg ,
. All Teams Difference
performance is ... Teams Teams
-0.089 -0.081 -0.096 0.016
average or below | ) 75, (0.077) (0.081) (0.047)
better than average 0.001 0.002 0.000 0.002
g (0.079) (0.083) (0.078) (0.035)
a lot better than 0.087* 0.079 0.096* -0.017
average (0.049) (0.053) (0.051) (0.035)

Panel 3: Results for workplace at 0.75 quantilthefdistribution of predicted benefits of teams to

financial performance; that is, €hé5 quantile of (Effect A3 — Effect Al).

Financial Autonomous | Non-Autonomous ,
. All Teams Difference
performance is ... Teams Teams
average or below -0.230** -0.213** -0.282** 0.069
9 (0.106) (0.105) (0.113) (0.048)
better than average 0.058 0.046 0.094 -0.048
g (0.125) (0.128) (0.125) (0.041)
a lot better than 0.172** 0.167** 0.188** -0.021
average (0.059) (0.064) (0.062) (0.038)

Notes: Cell entries denote the effect of team petidn on the probability that financial performaris at
or below, better than, or a lot better than theigtdy average. That is, for the first three colsnuell
entries display the change in the predicted prdibathat financial performance isdw heading for the
industry, given thatdolumn headinpare used. The fourth column is the second lesgiird. Standard
errors from the parametric bootstrap (100 repliced) are in parentheses. * and ** denote stadilstic
significance at the 10% and 5% levels, respectively
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Table 8

Effect of Team Production on Financial Performaotc&hree Selected Workplaces
AUTO = Team Members Are Able to Appoint Their Owaam Leaders

Panel 1. Results for workplace at the 0.25 quawdfilthe distribution of predicted benefits of teatm

financial performance; that is, €h25 quantile of (Effect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg ,
. All Teams Difference
performance is ... Teams Teams
0.056 0.004 0.063 -0.059
average orbelow | 1 q) (0.150) (0.110) (0.126)
better than average -0.034 -0.001 -0.039 0.038
g (0.097) (0.108) (0.098) (0.077)
a lot better than -0.022 -0.004 -0.024 0.021
average (0.075) (0.105) (0.074) (0.075)

Panel 2. Results for workplace at the median efdistribution of predicted benefits of teams taficial
performance; that is, the media(Edfect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg ,
. All Teams Difference
performance is ... Teams Teams
-0.111 -0.124 -0.109 -0.015
average orbelow | - g5y (0.131) (0.094) (0.114)
better than average 0.062 0.084 0.060 0.024
g (0.099) (0.107) (0.100) (0.076)
a lot better than 0.049 0.041 0.049 -0.009
average (0.062) (0.100) (0.061) (0.094)

Panel 3: Results for workplace at the 0.75 quawdfilthe distribution of predicted benefits of teatm

financial performance; that is, €hé5 quantile of (Effect A3 — Effect Al).

All Teams Autonomous | Non-Autonomous Difference
Teams Teams
average or below -0.219** -0.235* -0.218** -0.017
(0.095) (0.129) (0.097) (0.107)
better than average 0.047 0.075 0.046 0.029
(0.111) (0.108) (0.112) (0.080)
a lot better than 0.172** 0.160 0.172** -0.012
average (0.059) (0.100) (0.057) (0.075)

Notes: Cell entries denote the effect of team petidn on the probability that financial performaris at
or below, better than, or a lot better than theigtdy average. That is, for the first three colsnuell
entries display the change in the predicted prdibathat financial performance isdw heading for the
industry, given thatdolumn headinpare used. The fourth column is the second lesgiird. Standard
errors from the parametric bootstrap (100 repliced) are in parentheses. * and ** denote stadiktic
significance at the 10% and 5% levels, respectively
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Table 9
Effect of Team Production on Financial Performaotc&hree Selected Workplaces
AUTO = Teams are Given Responsibility for Spedfroducts or Services

Panel 1. Results for workplace at the 0.25 quawdfilthe distribution of predicted benefits of teatm
financial performance; that is, €h25 quantile of (Effect A3 — Effect Al).

Financial All Teams Autonomous | Non-Autonomousg Difference
performance is ... Teams Teams
0.054 0.054 0.054 0.000
average or below | o7 (0.071) (0.087) (0.062)
better than averaqe -0.037 -0.038 -0.024 -0.014
g (0.070) (0.069) (0.079) (0.038)
a lot better than -0.017 -0.016 -0.030 0.014
average (0.068) (0.069) (0.074) (0.040)

Panel 2. Results for workplace at the median efdistribution of predicted benefits of teams taficial
performance; that is, the media(Edfect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg .
. All Teams Difference
performance is ... Teams Teams
-0.087 -0.075 -0.108 0.033
average or below | ) gy (0.078) (0.095) (0.065)
better than average 0.007 0.002 0.017 -0.016
9 (0.079) (0.080) (0.078) (0.038)
a lot better than 0.079* 0.074 0.091 -0.017
average (0.048) (0.047) (0.068) (0.046)

Panel 3: Results for workplace at 0.75 quantilthefdistribution of predicted benefits of teams to
financial performance; that is, €hé5 quantile of (Effect A3 — Effect Al).

Financial Autonomous | Non-Autonomousg ,
. All Teams Difference
performance is ... Teams Teams
average or below -0.263** -0.269** -0.226* -0.043
9 (0.100) (0.099) (0.120) (0.068)
better than average 0.137 0.138 0.129 0.010
9 (0.112) (0.112) (0.119) (0.050)
A lot better than 0.126** 0.131** 0.097 0.034
average (0.052) (0.053) (0.082) (0.066)

Notes: Cell entries denote the effect of team petidn on the probability that financial performaris at
or below, better than, or a lot better than theigtdy average. That is, for the first three colsnuell
entries display the change in the predicted prdibathat financial performance isdw heading for the
industry, given thatdolumn headinpare used. The fourth column is the second lesgiird. Standard
errors from the parametric bootstrap (100 repliced) are in parentheses. * and ** denote stadilstic
significance at the 10% and 5% levels, respectively
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Table 10

Effect of Team Production on Financial Performaoic8elected Workplaces (Full Sample)

Panel 1. Results for workplace at the 0.25 quawdfilthe distribution of predicted benefits of teatm
financial performance; that is, the®quantile of (Effect A3 — Effect Al).

Financial performance is All Teams| Autonomous Teams Non-,_?_\g;or:]lgmous Difference
average or below 0.085 0.090 0.080 0.010
better than average -0.015 -0.011 -0.020 0.008
a lot better than average -0.07( -0.079 -0.061 18).0

Panel 2. Results for workplace at the median efdistribution of predicted benefits of teams taficial

performance; that is, the mediafEdfect A3 — Effect Al).

Financial performance i All Teams| Autonomous Teams Non-,_?_\g;or:]lgmous Difference
average or below -0.048 -0.022 -0.058 0.035
better than average 0.044 0.060 0.037 0.022
a lot better than average 0.004 -0.037 0.020 -0.058

Panel 3: Results for workplace at 0.75 quantilthefdistribution of predicted benefits of teams to
financial performance; that is, thé5 quantile of (Effect A3 — Effect Al).

Financial performance i

Non-Autonomous

” All Teams| Autonomous Teams Difference
Teams
average or below -0.198 -0.193 -0.203 0.010
better than average 0.122 0.128 0.117 0.011
a lot better than average 0.075 0.064 0.086 -0.021

Notes: The estimation sample for this table inekudll workplaces, regardless of their interpretatf
financial performance. N = 1739. Cell entriesaterthe effect of team production on the probapilit
that financial performance is at or below, betbtart or a lot better than the industry averageat i for
the first three columns, cell entries display tharge in the predicted probability that financial
performance isrpw heading for the industry, given thatplumn headinpare used. The fourth column
is the second less the third. Standard errors m@reomputed.
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Table 11: Estimates from “Non-Structural” Teamsddb(lImposingt = I)

FINPER* FINPER* . .
(TEAMS=1) (TEAMS=0) TEAMS AUTO
-0.020
AUTO (1
(1) (0.080) ¢ ¢ ¢
0.071 -0.172 -0.339 -0.366
. i . . .
Single-Establishment Firm (0.114) (0.432) (0.183)* (0.1*85)
. . -0.003 0.054 0.031 -0.014
Establishment Size (0.010) (0.059) (0.018)4  (0.012)
. . 0.250 -0.208 0.135 -0.090
Fract f Part Time Work
raction ot Fart Time Workers (0.202) (0.580) ©0.232)|  (0.158)
Temporary Workers 0.025 0.132 0.273 -0.249
porary (0.087) (0.363) (0.164)4  (0.138)*
. -0.014 -0.406 0.213 0.004
Fixed T Workers Under One Y
xed Term TYOorkers Under bne Year (0.093) (0.331) ©0.141)|  (0.099)
0.123 -0.458 0.230 0.356
Fixed Term Workers Over One Year (0.131) (0.469) (0.180) (0.1*64)*
Union Workers 0.084 0.162 0.158 0.059
(0.113) (0.372) (0.136) (0.105)
. : 0.124 -3.692 0.571 -0.437
Private Sector Franchise (0.389) (1.966)* (1.632) (0.474)
. . 0.063 0.292 0.044 -0.019
Private Sector Non-Franchise (0.164) (0.569) (0.202) (0.167)
. . . -0.055 1.167 -0.101 -0.480
Alt tive Private Sector F h
ernative Private Sector Franchise (0.462) (6.049) (1.546) (0.672)
Alternative Private Sector Non- -0.205 0.781 0.115 0.265
Franchise (0.195) (0.7412) (0.234) (0.208)
Financial Participation 0.260 0.012
P (0.155)* (0.403)
0.078 -0.370
Owner Manager (0.150) (0.540)
. -0.195 -0.405
Foreign Owned (0.149) (0.442)
. : 0.016 0.423
Operation Over Five Years (0.128) (0.551)
S 0.025 -0.005
Multi-skilling (0.025) (0.080)
. . -0.101 -0.032
Number of Recognized Unions (0.057)* (0.143)
Induction Training "0.096 "0.508
(0.116) (0.427)
. . 0.046 -0.013
Off-Site Training (0.025)* (0.077)
Just-in-Time o o ((?13(;-25)* °
Information ° ° ° 0.104
(0.059) *
-0.245
Incentive Alignment . . ° (0.107)*
*
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Decisions ° ° o 0.074
(0.058)
0.136
Work at Home . ° ° (0.076)"
20.025 20.053 0705 | 0931
*
Constant (0.295) (1.058) 0301 | (0 556)*
] 1221
(0.134)

Note: Standard errors from the parametric bootsirapn parentheses and are based on 100 boatspiagations. See
Appendix for details. * and ** indicate signifinee at the 10% and 5% levels, respectively. Sasipéeis 889.
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Table 12

“Non-Structural” Effect of Team Production on Firél Performance of Selected Workplaces

Panel 1. Results for Workplace at the 0.25 quaufilthe distribution of predicted benefits of teatim

financial performance; that is, €h25 quantile of (Effect A3 — Effect Al).

Financial

Autonomous

Non-Autonomou

5

. All Teams Difference

performance is ... Teams Teams

0.049 0.052 0.044 0.008
average or below | ' ooq) (0.057) (0.058) (0.030)
better than averagk -0.015 -0.016 -0.013 -0.003

(0.027) (0.027) (0.029) (0.010)
a lot better than -0.034 -0.036 -0.031 -0.005
average (0.048) (0.050) (0.049) (0.021)

Panel 2. Results for workplace at the median efdistribution of predicted benefits of teams taficial
performance; that is, the media(Edfect A3 — Effect Al).

Financial

Autonomous

Non-Autonomou

\"2J

. All Teams Difference

performance is ... Teams Teams

-0.111* -0.108* -0.116** 0.008
average or below | ') (0.062) (0.059) (0.029)
better than averagp 0.068 0.066* 0.070* -0.004

(0.037)* (0.037) (0.037) (0.009)
a lot better than 0.044 0.042 0.046 -0.004
average (0.031) (0.034) (0.033) (0.023)

Panel 3: Results for workplace at 0.75 quantilpreflicted benefits of teams to financial perforosn
that is, the 0.75 quantile of (Effé8 — Effect Al).

Financial Autonomous | Non-Autonomous .
) All Teams Difference
performance is ... Teams Teams
average or below -0.233** -0.230** -0.237** 0.007
9 (0.076) (0.078) (0.077) (0.029)
better than average 0.091 0.090 0.091 -0.001
9 (0.059) (0.059) (0.060) (0.008)
a lot better than 0.142** 0.140** 0.146** -0.006
average (0.037) (0.041) (0.036) (0.023)

Notes: Cell entries denote the effect of team petidn on the probability that financial performaris at
or below, better than, or a lot better than theigtdy average. That is, for the first three colsnuell
entries display the change in the predicted prdibathat financial performance isdw heading for the
industry, given thatdolumn headinpare used. The fourth column is the second lesgiird. Standard
errors from the parametric bootstrap (100 repliced) are in parentheses. * and ** denote stadiktic
significance at the 10% and 5% levels, respectivélye results of this table were derived by impgsi
the constraint® =1 in estimation.
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Figure 1. Predicted Effects of Teams on Finarieeformance (N = 889 establishments)

Effect of Team Production on Financial Performance

EffectA3

EffectAl

Notes: The axes are defined as follows:

EffectA3 = Prob(FINPER = 3 | TEAMS = 1) — Prob(FIER = 3 | TEAMS = 0)
EffectAl = Prob(FINPER = 1 | TEAMS = 1) — Prob(FIER = 1 | TEAMS = 0)

FINPER = 3 is the highest financial performancegaty, indicating performance “a lot better

than average” for the industry. FINPER = 1 isltheest category, indicating performance at or
below the industry average. Appendix states thaditae for computing Effects A1 and AS.
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