
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright

http://www.elsevier.com/copyright


Author's personal copy

Can a workplace have an attitude problem? Workplace effects on employee attitudes
and organizational performance☆

Ann P. Bartel a,d, Richard B. Freeman b,d, Casey Ichniowski a,d,⁎, Morris M. Kleiner c,d

a Columbia University, United States
b Harvard University, United States
c University of Minnesota, United States
d NBER, United States

a b s t r a c ta r t i c l e i n f o

Article history:
Received 7 April 2010
Received in revised form 20 December 2010
Accepted 31 January 2011
Available online 5 February 2011

Keywords:
Workplace productivity
Employee attitudes

Using the employee opinion survey responses from several thousand employees working in 193 branches of a
major U.S. bank, we consider whether there is a distinctive workplace component to employee attitudes
despite the common set of corporate human resource management practices that cover all the branches.
Several different empirical tests consistently point to the existence of a systematic branch-specific component
to employee attitudes. “Branch effects” can also explain why a significant positive cross-sectional correlation
between branch-level employee attitudes and branch sales performance is not observed in longitudinal fixed-
effects sales models. The results of our empirical tests concerning the determinants of employee attitudes and
the determinants of branch sales are consistent with an interpretation that workplace-specific factors lead to
better outcomes for both employees and the bank, and that these factors are more likely to be some aspect of
the branches' internal operations rather than some characteristic of the external market of the branch.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Research that examines the productivity of very similar plants and
establishments finds that some enterprises persistently operate much
more efficiently than others.1 The role of human resource manage-
ment practices in explaining persistent productivity differences in
seemingly similar enterprises has now received considerable atten-
tion in both intra-industry studies and cross-industry studies.2 Do
productivity outcomes still vary across worksites within a given

industry even when they operate under a common set of manage-
ment practices? If so, what might account for these differences?

In this study, we address these questions by investigating employee
responses to attitude surveys and productivity outcomes across work-
sites in a largemulti-establishment commercial bank. Bankbranches are
well suited to an investigation of how workplaces affect employee
attitudes because they are small establishments and the workers do
their jobs in sufficiently close proximity to constitute a genuine
workplace. A first set of empirical tests investigates whether there is a
distinctive workplace component to employee attitudes despite the
common set of corporate human resource management practices that
cover all the branches.3 Three types of evidence are presented: (1) a
comparison of thedistributionof branch-level differences in attitudes to
a simulated distribution of branch-level attitudes that would occur if
workerswithdifferent attitudeswerehired randomly into branches; (2)
tests of the statistical significance of branch dummy variables for
explaining individual attitudes; and (3) an examination of the effects of
tenure on attitudes to seewhether the attitudes of newly hiredworkers
converge with pre-existing attitudes of longer-tenured workers.

A second set of empirical tests then examines the relationship
between employee attitudes and performance outcomes in the
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3 While our focus is on the impact of a workplace on an individual's attitude towards
his job, previous research on the determinants of individual employees' reported
levels of job satisfaction have considered the role of individual characteristics such as
wages, education, hours worked, gender and race (Hamermesh, 2001) and business
cycles (Clark and Oswald, 1996).

1 See Gibbons and Henderson (2012) for a summary of evidence and Haltiwanger
(2008).

2 Intra-industry studies that document large productivity differences include
Bandiera et al. (2007) in fruit orchards, Bartel et al. (2007) in valve-making, Bloom
et al. (2009) in Indian textile plants, Griffith and Neely (2009) in a large distribution
firm, Hamilton et al. (2003) in textile production, Ichniowski et al. (1997) in steel
making, and MacDuffie (1995) in auto assembly. In each study, differences in human
resource management practices help explain the productivity differences. For studies
of the impact of management practices in firms in many industries, see Black and
Lynch (2001, 2004), Bloom and Van Reenen (2007), Bloom et al. (2011), Bresnahan
et al. (2002), and Cappelli and Neumark (2001).
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branches. These tests address two related questions. Are differences in
sales performance of branches related to the differences in attitudes
across branches? And if they are related, is the relationship between
attitudes and performance independent of other characteristics of the
branches that could cause both employee attitudes and sales
performance to vary in a branch? This set of empirical tests includes
three kinds of evidence: (1) cross-section models of the effects of
branch-level employee attitude variables on branch performance; (2)
longitudinal models of the effects of changes in employee attitudes on
changes in sales performance that control for omitted branch fixed
effects; and (3) estimates of the effects of attitudes on branch closings.

The two sets of empirical tests that we conduct—the tests of
workplace effects on employee attitudes and the tests of the effects of
attitudes on branch productivity—are related. In particular, the first set
of empiricalmodels tests for “workplace effects” in the determination of
employee attitudes by taking advantage of the worker-level observa-
tions in employee attitudes within branches. The second set of models
again tests for the importance of “workplace effects”—specifically,
whether any cross-section correlation between employee attitudes can
be explained by fixed branch characteristics that are correlated with
both attitudes in the branches and branch performance.

While we consider a number of different interpretations for the
results from each of the empirical models, the results from all of the
models in both sets of tests are consistent with the existence of
workplace effects. Results from the first set of tests consistently
indicate that there are significant branch-specific components to
employee attitudes. Then, in the second set of tests, cross-sectional
models reveal that branches with positive (negative) employee
attitudes are significantly more likely to have higher (lower) sales
performance. This positive relationship between employee attitudes
and branch performance in the cross-section models becomes
insignificant in the longitudinal fixed effects models, consistent with
an interpretation that the observed cross-section relationship be-
tween attitudes and performance is due to fixed branch-specific
factors that are omitted from the cross-section models but which
determine not just employee attitudes but sales performance as well.

If unmeasured branch characteristics are in fact responsible for some
branches having both positive (negative) employee attitudes and
higher (lower) levels of sales performance, what might such factors be?
Two types of branch-specific factors could be at work—one relating to
the unobservable characteristics of the neighborhood in which the
branch operates and the second relating to the unobserved behaviors of
workers and managers inside the branches. We argue that the second
hypothesis is more consistent with the full set of patterns in the data
but our data are not sufficiently rich to identify the specific behaviors of
workers and managers that vary from worksite to worksite that are
related to more positive attitudes and higher sales performance.

In thenext section,weexplainhow this studybuilds onprior research
that has examined employee attitudes and workplace productivity.
Section 3 describes our data. Section 4 presents empirical tests of the
existence of a workplace effect on employee attitudes and Section 5
presents results of models analyzing the relationship between attitudes
and branch productivity and branch closings. Section 6 concludes.

2. Distinctive attitudes of workplaces and their effects on
performance outcomes

This study's empirical investigation of the relationships among
workplaces, employee attitudes, and performance outcomes bridges
two different streams of empirical research. First, a large literature has
emerged that analyzes the impact of human resource and other
management practices on productivity outcomes.4 A number of
studies from this stream of research find that innovative HRM

practices, and particularly sets of complementary practices, lead to
large increases in plant- and establishment-level productivity out-
comes, even within a single industry.5 In the large commercial bank
that we study, a common set of human resource policies is employed
for all of its branches. Thus, we are investigating whether there are
other workplace-specific differences related to the attitudes of
employees that can help explain performance outcomes—even
among workplaces that share a common set of work practices.

A second stream of research analyzes responses that employees
give to attitude or opinion surveys. For example, a large literature
studies employees' responses to survey questions aimed at measuring
“perceived organizational support” (POS)—an employee's perceptions
about the employer's concern for him or her6—and relates an
employee's POS score to responses to other survey questions about
job satisfaction, commitment to the firm, perceptions about work
practices, or to outcomes like turnover.7 In many cases, these studies
are at the level of the employee and analyze the relationships among
responses of employees to different kinds of questions in a given
survey. In our study, because we have survey responses from
employees in 193 different worksites, wewill test whether employees
in the same company who work in different worksites respond
differently to the same attitude surveys, and then whether any such
differences can help account for observed differences in performance
outcomes in these worksites.

The prior research generally does not have sufficient data to
address the set of research questions that we consider in this study.
Studies of the impacts of management practices on productivity
typically do not measure employee attitudes. Studies of employee
responses to attitude and opinion surveys like studies of employees'
perceptions of organizational support typically do not identify the
specific worksites of employee respondents, or sometimes only collect
data from a single worksite. Still, results from specific studies from
these two different streams of research provide some important
evidence about the two basic questions we address in this study.

One of the earliest studies of the impact of quality of work life
(QWL) and employee involvement practices on productivity
incorporated data on the average responses to an employee job
satisfaction question and found that plants in the U.S auto industry
that had QWL initiatives had higher reports of employee job
satisfaction and higher productivity (Katz et al., 1983). From the
POS research, Allen et al. (2003) find that employees from a given
organization do report very different perceptions about the exact
same set of work practices. Thus, the same work practices can be
perceived differently by different employees. Furthermore, employ-
ees with less favorable perceptions of the organization's work
practices also report lower levels of POS and were more likely to
quit their jobs within one year of the survey.8 In perhaps the closest
comparison from the POS literature to our study, Graafland and

4 For references, see note 2 supra.

5 Bloom et al. (2009) provide particularly compelling evidence that these effects of
new management practices are causal. They compare the productivity of textile plants
after a set of new management practices are randomly assigned to only some of the
plants and show large productivity increases only for the plants that instituted the
new practices. For recent reviews of the literature on HRM practices and productivity,
see Lazear and Shaw (2007) and Oyer and Schaefer (2011).

6 POS is measured by the Survey of Perceived Organizational Support (see
Eisenberger et al., 1986) or by subsets of this survey's questions.

7 For reviews of this literature, see Rhoades and Eisenberger (2002) and Cropanzano
and Mitchell (2005). In some of this literature, the effect of POS on a supervisor's rating
of the employee's performance is studied but this is different than studying the effects
of attitudes on branch-level performance. Supervisor evaluations of individual-level
performance will not necessarily measure whether one supervisor's subordinates are
more productive than another's. More, generally, there are many reasons why unit (or
in our case, branch) performance is not simply the sum of the performance evaluations
of employees.

8 This finding also suggests that organizations will develop more and more
homogeneous and distinctive attitudes among their employees. If employees with
less favorable attitudes tend to leave the organization, then the attitudes among
remaining employees become more homogeneous (and positive) over time.
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Rutten (2004) examine employee responses to POS survey ques-
tions in a sample of 46 Dutch construction companies. They find a
positive and significant correlation between a company's average
POS score and a measure of the company's return on capital.9

3. Data

Our study uses the responses to an employee attitude survey for
workers employed in the New York metropolitan area branch offices
of a large U.S. bank. The survey was administered in 1994 and 1996
and is representative of employee opinion surveys that large firms in
the United States use to measure employee sentiment. It asks
employees to respond to statements about their attitudes towards
their work environment according to a five-point scale, ranging from
1 (the least favorable response) to 5 (the most favorable response).
Each survey has over 110 questions, with 106 questions in common in
the two years. Appendix A gives examples of several survey questions
from each of the six main sections of the survey concerning pride in
the bank, values, work environment, quality, personal responsibility,
and satisfaction. Because the bank closed many branches during this
period, the number of branch locations differs in the two years—193
branches in 1994 and 143 branches in 1996.

The employee opinion data across the two years contain 3684
worker-specific surveys. In 1994, 59% of all branch employees, or 2245
workers, completed the survey; and in 1996, 52% of employees, or
1439 workers, filled out the survey. To maintain confidentiality of
employees' responses, the surveys do not report the workers'
identities. Thus, while any employee with more than two years of
tenure could have completed both the 1994 and 1996 surveys, we
cannot match workers across the two years and cannot track worker-
specific changes in responses over the two years. However, the survey
does report the branch location of each respondent, so we are able to
create branch-level aggregates for the survey responses for each
branch in both years, and therefore can measure changes in branch-
level attitude measures between 1994 and 1996. Finally, the survey
asks two questions about characteristics of the respondents: tenure
and occupation. Tenure is reported in a series of categorical responses:
one year or less; more than one but less than two years; between 2
and 5 years; between 5 and 10 years; and more than 10 years. The
occupation variables distinguish three grade levels among officers and
four grade levels among staff employees.

4. Is there a workplace effect in employee attitudes?

This section analyzes the employee attitude survey data to
examine whether different branches have distinctive employee
attitudes. To address this question, we first examine whether a
given employee's responses to 106 different survey items can be
summarized meaningfully in a more parsimonious index. Second, we
examine whether the distribution of branches' average responses is
more varied than what could be attributable to sampling variability
alone by comparing the actual distribution of average branch
responses to a simulated distribution of average branch responses
had employees with different attitudes been assigned to branches
randomly. Third, we test whether branch locations are significant
determinants of employees' responses to the attitude surveys and
compare the extent to which branch identifiers and worker identifiers
account for variation in the employee attitudes. Finally, we analyze
how attitudes vary with employees' tenure, and in particular examine
whether the attitudes of newly hired workers converge with the pre-
existing attitudes of longer-tenured employees.

4.1. Summarizing the employees' responses: the employee attitude index

We first examine whether the survey responses from the individual
employees can be fruitfully grouped into a summary indicator of a given
employee's overall view of the workplace. Does knowing how an
employee answers one question help predict how he or shewill answer
others, so that a summary index number for the 106 items in a survey
provides a good indicator of most responses? Or is there considerable
variation across questions in how an employee responds?

Several statistical tests reveal a high level of consistency in survey
responses across questions for a given employee. First, the correlation
between the responses to any pair of questions is positive and
significant. With 106 survey items, there are 5565 bivariate correla-
tions. In 1994, 97.5% of these correlations are positive and significant
at the 0.0001-level and 99.6% are positive and significant at the 0.10-
level. In the 1996 survey, 94.3% and 99.2% of the correlations are
positive and significant at the 0.0001-level and 0.10-level, respec-
tively. Second, a factor analysis of the responses to the two surveys
reveals that, in both years, the first factor accounts for 50% of the
proportion of the overall variation in employee responses and the
ratio of the first to second eigenvalues is over seven times the ratio of
the second to third eigenvalues—sufficient for a conclusion of
unidimensionality in responses (Lord, 1980).10 Finally, we computed
Cronbach's alpha to measure the consistency of responses to the
different survey items. Cronbach's alpha equals 0.98 in both 1994 and
1996, which also indicates that individuals reported consistently
across the 106 items.11

Given these patterns, we use the average value of the 106 items as a
simple summary index of an employee's attitudes and refer to this
statistic as his overall “employee attitude index” (EAI). The worker-level
EAI variable has amean value of 3.71 with a standard deviation of 0.28 in
1994, and amean value of 3.74 with a standard deviation of 0.29 in 1996.

While the preceding tests reveal strong correlations among the
responses from any given employee, we now turn to the central
question of this section. If one employee in a branch has a relatively
high (low) EAI, are other employees in the same branch also more
likely to have relatively favorable (unfavorable) attitudes? This
question is central to this study because it ultimately asks if there is
a distinct “workplace effect” to employee attitudes.

4.2. Is the “branch effect” in employee attitudes due to sampling
variability?

Fig. 1 shows the distribution of the branches' mean values of the
EAI index as a shaded distribution. The distribution has a strong
central tendency. The mean of this distribution of branch-specific
averages of the EAI variable is 3.72 with a standard deviation of 0.285.
While Fig. 1 does show that different branches have different average
values of EAI, one would not expect the average value of the EAI
variable across employees in a branch to be identical across all
branches even if there were no causal mechanisms inside the
branches that produced more and less favorable attitude responses
for their employees. As long as some job applicants are innately more
positive than others, some branches would hire more positive
individuals just by chance and would end up with higher average
EAI values. Branches would still have distinctive employee attitudes.

9 Although Graafland and Rutten (2004) do not report results from profitability
models that control for company-specific fixed effects, their empirical results consider
questions of causality between POS and a profitability measure by examining how
lagged values of one variable affect the other.

10 As one illustration of the unidimensionality in survey responses across survey
items, and consistent with the high degree of correlation among any pair of items, 98
of the 106 questions have their largest factor loading on the first factor.
11 We also calculated the average responses within the six subsections of the surveys,
as well as the mean response of employee responses to questions that referred to
specific human resource management practices, such as the mean response to
questions that mention compensation or teamwork or communication and so on. As
the results in the text would suggest, the means for different subsets of questions are
all very highly correlated with each other.
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The effect of sampling variability on the average value of EAI across
different branches would not be an especially convincing explanation
for any cross-branch differences if branches all had large numbers of
workers. However, the potential impact of sampling variability is of
particular concern in this setting because of the relatively small
number of employees in many of the bank's branches. Because the
branches are small and only about one-half of a branch's employees
responded to the survey, the average number of respondents is just 12
employees per branch. Thus, the distribution of the branch-level EAI
measure could be substantially affected by sampling variability. If the
observed distribution of branch averages in Fig. 1 can be attributed to
branches randomly hiring workers with different attitudes, it would
be erroneous to view differences among branches as reflecting any
causal effect of workplace conditions or policies on employee
attitudes.

To test how important sampling variability is in generating the
differences in the branches' average EAI values, we calculated a “null
distribution” of branch-level workplace attitudes under the assump-
tion that branches draw workers randomly with replacement from
the distribution of attitudes across all respondents in all branches of
the bank.12 Specifically, we randomly assigned workers to a branch
and then calculated a new branch average for the null distribution.
Consider, for example, a branch with 10 worker respondents. Using a
random number procedure, we drew 10 observations from the firm-
wide distribution of employee-specific values of EAI. This simulated
ten-respondent branch thus has employee attitudes that would occur
had the branch randomly selected its employees from a pool of
workers that had the same distribution of attitudes as the distribution
of attitudes among all of the respondents to the survey. We then
assigned this simulated branch the average EAI score from those 10
randomly drawn observations. Similarly, for a branch that had
8 respondents, we drew 8 observations randomly from the underlying
firm-level distribution and then calculated its average EAI. Doing this
calculation for all of the branches in the sample gives us a “simulated
distribution” of mean branch attitudes.

The crosshatched histogram in Fig. 1 shows this simulated
distribution of average branch EAI scores.13 Differences between the
actual distribution of average EAI scores in the branches and the
simulated distribution are indicative of workplace effects on attitudes.
The figure shows that the actual distribution of branch average EAI
scores is more dispersed than the null distribution for simulated
branches. The actual distribution's standard deviation of 0.285 is
markedly larger than the simulated distribution's standard deviation
of 0.184. A Kolmogorov–Smirnov test shows that the two distribu-
tions are significantly different from each other with p-value=0.001.
That there are more branches with either high or low values of the
employee attitude index in the actual distribution than in the
simulated distribution shows that there are branch effects to attitude
survey responses that cannot be attributed to random sorting of
workers with different innate attitudes. This suggests that the
different levels of employee attitudes across branches cannot be
attributed just to chance.14

4.3. ANOVA tests of branch effects on employee attitudes

Fig. 1 shows substantial cross-branch variation in the employees'
attitudes that is greater than what would occur simply because of
sampling variability in hiring. A related question is whether branches
are significant determinants of the variation in attitudes. To address
this question, we conduct an analysis of variance (ANOVA). In
particular, with attitude surveys from two time periods in which
multiple respondents answer multiple questions on each survey, we
estimate the following ANOVA model:

OBSijqt = INDIVIDUALi + QUESTIONq + BRANCHj

+ YEARt + eijqt
ð1Þ

where OBSijqt is the response from the opinion survey for the ith
individual in the jth branch to the qth question in year t. This equation
compares how much of the variation in employee responses to the
various items in the survey can be attributed to each of the following
main effects: an individual effect, a question effect, a branch effect,
and a year effect. The error term eijqt captures all omitted interactions
among these main effects. We also expand Eq. (1) in two ways. First,
we add characteristics of individual workers available on the survey—
their grade in the company occupational hierarchy and their years of
tenure at the branch. Second, we examine interaction effects between
the main factors—for instance, branch x question effects.

12 Assuming the branches draw samples with replacement implicitly assumes that
the bank faces a larger population of potential employees with the same distribution of
attitudes as its current employees.

13 Consistent with howwe created the histogram for the actual distribution of branch
averages for the EAI statistic, we pooled the numbers reporting in each year for the
143 branches for which we had observations in 1994 and in 1996. Thus, we treat the
branch as having more reports on its average attitude over the two years than for a
single year (i.e., if a branch had 7 people reporting in one year and 8 in the second
year, we treated it as having 15 reports on attitudes). This assumption should
minimize the difference between the actual and simulated branch average EAIs. For
the remaining 50 branches, we used data from 1994.
14 Another possible explanation for differences in the average values of EAI across
branches is that different branches are comprised ofworkerswith different characteristics,
and certain worker characteristics might be associated with more or less favorable
attitudes. While we have only limited information on employee characteristics, we did
estimate a branch-level regression of average age of employees, tenure distribution and
the grade-level distribution on the branch's EAI, and used the residuals from that equation
to plot the distribution of average values of EAI for the branches. (The estimates of the
regressionare shown in the table inAppendixTableB.) Thedistributionof branchaverages
for the EAI index is virtually identical to the actual distribution of the average EAI scores for
the branches. The standard deviation for the distribution based on the regression residuals
is 0.24 which is only slightly lower than the standard deviation of the actual distribution
(0.28), which suggests that EAI is only modestly impacted by the observable personal
characteristics of the individuals in the branch. Still, it could be the case that unmeasured
differences in employee characteristics beyond the age, tenure, and grade variables that
we can include in the original regression could be responsible for differences in survey
responses across branches.

Fig. 1. Distribution of actual branch-level averages of the EAI index compared to
distribution of simulated branch-level averages of the EAI index. (See text for discussion
of simulated distribution.) Mean for distribution of actual branch average values of
EAI=3.72; Std. Dev.=0.285. Mean for distribution of simulated branch average values
of EAI=3.70; Std. Dev.=0.184. Kolmogorov–Smirnov: D=0.1488, p-value=0.001.
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A limitation of the ANOVA is that the survey data do not identify
workers to preserve confidentiality of responses, and thus we cannot
identify which survey responses in 1994 and 1996 come from the same
employee. Because of this inability to identify workers across years, we
treat each worker survey in 1994 and 1996 as coming from completely
separate sets of individuals. This method of measuring “person effects”
introduces a larger number of worker variables than actually exists,
which in turn will magnify the relative importance of these person
effects.15 Given this definition of the worker dummy variables, ANOVA
estimates the proportion of the variation in the dependent variable in
Eq. (1) that is accounted for by the vector of worker dummy variables
relative to the proportions of variation accounted for by other factors in
the model such as the branch dummy variables.

Panel A of Table 1 reports the results of the ANOVA analysis using
the 106 common questions on the employee attitude survey from the
two years. Most important for this study, these results show that the
main branch effect is highly significant. While the total sum of squares
accounted for by the branch variables is less than the total sum of
squares accounted for by the person variables, the mean squares and F-
statistic for the branch effects are larger than they are for the person
effects due to themuch smaller number of branches relative toworkers.
The results in panel A of Table 1 also show that the second largest
contributor to the sum of squares is the variation in responses among
questions. Grade contributes to the variation because workers in officer
positions in the bank have more positive attitudes than other employ-
ees, while tenure contributes because workers with greater tenure at
the branch have slightly less favorable attitudes than those with less
experience. 16 Finally, the interaction of branchwith question ismodest,
while the interaction of branch and year is more significant. Despite the
importance of the effects of these other factors, the results confirm that
different workplaces have distinctive employee attitudes and thus
provide further evidence that workplaces are important in the
determination of measures of employees' attitudes.17

4.3.1. HLM tests of branch effects in attitudes
The ANOVA model is a fixed effects model, appropriate for

assessing variation in employee attitudes among actual branches in
the bank. The question therefore arises as to whether we can
generalize from the observed branches to a wider population of
branches. To examine this, we augment the fixed effects ANOVA with
a random effects model, using a hierarchical linear model (HLM)
(Bryk and Raudenbush, 1992). Focusing on our summary measure of
worker attitudes (EAIi), we estimated the following HLM model:

EAIij = BRANCH0j + eij ð2Þ

as the individual or level-one equation for person i in branch j.

BRANCH0j = intercept + u0j ð3Þ

as the branch-level equation, with u0j as the random.

Substituting Eq. (3) into Eq. (2), we obtain

EAIij = BRANCH0j + eij + intercept

+ u0j as the HLM equation:
ð4Þ

This is a random effects ANOVA that differs from the fixed effects
ANOVA in panel A because it assumes that the branch effects are
drawn randomly from some broader population.18 The virtue of this
model is that it allows us to make inferences to the broader
population, where there is greater variation in possible branch effects,
rather than limiting inferences to the observed sample. The results of
the HLM/random effects model are shown in panel B of Table 1. Most
important for this study, as in panel A, the branch effects are again
highly significant. Expanding on the HLM/random effects ANOVA
model in Table 1, we also estimated HLMmodels with covariates such
as grade and tenure, and obtained similar results.19 We conclude that,
regardless of the statistical model, the data show that there are
substantial branch-specific differences in employees' responses to the
attitude survey questions.

4.4. Branch attitudes over time

A further test of the existence of causal mechanisms within the
branch that produce more and less favorable attitudes is whether
branch attitudes persist over time. If branches' work practices and
organizational routines are reasonably stable over time, then one
would expect there to be a positive serial correlation in the attitude
measure across years, especially in closely contiguous years. As long as
the workplace practices, routines and personnel that one presumes
are the factors that might cause differences in attitudes are relatively

15 It is very likely that many workers responded to the survey in both years. By
treating those persons as separate people, the number of “worker variables” included
in the ANOVA model is much larger than the actual number of employees.
16 A regression of the EAI of an individual on a dummy for whether they were a bank
officer or not and the variables measuring employee tenure in a pooled data set for
1994 and 1996 reveals a positive significant effect of the officer variable and significant
negative effects of greater tenure.
17 For comparison with these ANOVA results, we also estimated two regressions—one
in which responses to the survey questions are a function of employee tenure, grade,
question dummies, year dummies, and person dummies, and a second regression in
which branch dummies replace the person dummies. Consistent with the ANOVA
results in panel A of Table 1, the F-statistic for the significance of the branch dummies
in the second model is substantially larger than the F-statistic for the significance of
the person dummies in the first model (111.42 vs. 50.02).

Table 1
Estimates of branch effects on employee attitudes.

Panel A: ANOVA

Degrees of
freedom

Total sum of
squares

Mean
squares

F value p-value

Person effects 3482 117,287.7 33.7 53.8 0.00
Branch effects 192 19,525.0 101.7 162.5 0.00
Question effects 105 53,976.8 514.1 821.4 0.00
Year effects 1 123.8 123.8 197.8 0.00
Branch⁎question 20,157 23,995.6 1.2 1.9 0.00
Question⁎year 105 410.1 3.9 6.2 0.00
Branch⁎year 142 6581.3 46.3 74.1 0.00
Grade 6 928.9 154.8 247.4 0.00
Tenure with bank 4 1406.4 351.6 561.8 0.00
Model 24,194 224,235.6 9.3 14.8 0.00
Error 338,033 211,566.5 0.6
Total 362,227 435,802.1

Panel B: Hierarchical linear modela

Fixed effect Coefficient SE t-value p value
Intercept γ00 3.6976 0.0178 207.51 0

Random effect Variance component SE Z p value
Branch level, μ0j 0.06054 0.0063 9.68 0
Level-1 effect rij 1.1814 0.0026 456.55 0

−2 Log likelihood 1,254,005

a Results of estimating the following model:
Yij = β0j + rij: Individual � level equation ði denotes individual and j denotes branchesÞ:
β0j = γ00 + μ0j: Branch� level equation:

18 In the ANOVA in Table 1, we included covariates other than branches as factors, so
the statement about Eq. (4) is true for an ANOVA with just branches as factors, but it
generalizes to other cases.
19 The Z statistic for the branch-level random effect in our model with grade and
tenure covariates was 8.81, which is highly significant.
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stable over the 1994–1996 period, then the workplace attitude should
persist over this time period as well.20

The correlation between the average value of the EAI index for a
branch in 1994 and the average value of EAI in 1996 for the 143
branches that exist in both 1994 and 1996 is positive (0.34) and
highly significant. Part of this positive significant correlation is
certainly due to the branch having the same (happy or unhappy)
employees in the two years. However, the response rates to the
opinion survey in 1994 and 1996 of 59% and 52%, respectively,
imply that a large number of respondents in the two years are
different workers. To get an estimate of a lower bound on the
number of employees who completed surveys in only one year, we
combine the data on the numbers of respondents per branch in the
two years with information on the number of respondents whose
branch tenure was less than two years in 1996. First, if the number
of respondents in a branch in 1994 exceeds the number of
respondents in 1996, then the additional respondents in 1994 can
only be one-time responders. Second, employees who report less
than two years of tenure in the 1996 survey can also only be one-
time respondents. And third, we identify branches where the
number of 1996 respondents with more than two years of tenure is
greater than the number of respondents in the same branch in
1994. The additional number of 1996 respondents in this calculation
comprises another group of one-time respondents. Based on these
calculations, we estimate a lower bound for the percent of
respondents who respond to only one of the two surveys to be
41%. Since this is a lower bound estimate, it is safe to conclude that
a sizable portion of the correlation between the average value of EAI
in a branch in 1994 and 1996 is due to more than just having the
same employees fill out the survey in both years.21

A more direct way to make this point would be to eliminate
workers from the sample who filled out the surveys in both years,
calculate the branch-level EAI variable for 1994 and 1996 just using
surveys from employees who completed a survey in only one year,
and then calculate the correlation among these branch-level
attitude measures. While the absence of employee identifiers
precludes such a test, research on test–retest reliability measures

of the satisfaction and attitudes of a worker on the same job in two
years offers some suggestive evidence on this question. Test–retest
reliability measures of job satisfaction on the same job are on the
order of 0.80 (Van Sanne et al., 2003, Table 3). Studies of the
attitudes of workers at two periods of time suggest that correlations
of attitudes for the same worker over time are on the order of 0.50
to 0.70.22 Assuming that the responses of the workers at the bank
branches that may have been included in both surveys had
correlations in their EAI scores of these magnitudes, we estimate
that the within-branch over-time correlation in EAI just among the
employees who answered the survey in one year ranges from 0.19
to 0.28 (see Appendix C). These correlations are significant in our
data. Therefore, this analysis that attempts to eliminate any
persistent person effect on the average EAI in a branch again
supports a conclusion that there are branch effects on employee
attitudes that are persistent over time.

4.5. The effect of pre-existing branch attitudes on the attitudes of
new employees

While the data do not report the identities of the employees who
filled out the surveys in the different years, we can use the tenure
variable in the attitude survey to identify those workers in 1996 whose
reported tenure precludes them from completing the 1994 survey, and
use data on these “new workers” to conduct a particularly strong and
direct test of the effects of pre-existing “branch attitudes” on the
attitudes of individual employees. In particular, we now ask: when a
new employee joins the branch, does his or her attitude conform to the
attitudes of the existing workers? We examine the effect of the 1994
branch-level EAI variable on the attitudes of both new and continuing
employees in the branch in 1996. Assuming that new workers have no
particular bias in their attitudes prior to joining a branch, any
correlation between their attitudes in 1996 and the attitudes of existing
workers at their branch in 1994 can be viewed as a reflection of the
impact of the existing workplace-level attitude on the new employees.

To test whether attitudes of new employees resemble the pre-
existing employee attitudes of the longer tenured employees in their
new branch, we regress the EAI of individual employees in 1996 on the
mean level of the EAI in their branch in 1994, with dummy variables for
whether the respondent had less than two years of tenure (and thus
joined the bank after the 1994 survey was completed), and an

20 We recognize that branches could have distinct workplace attitudes that change
substantially over time (for example, if a branch manager who established good
relations with workers was replaced by one who established bad relations, attitudes
would be inversely correlated over time). But if these kinds of changes that could
affect employee attitudes within branches are relatively rare over the 1994 to 1996
period, and if branch effects on attitudes do in fact exist, one would expect a positive
significant correlation in the branch-level EAI variable over the two years.
21 While these calculations ignore the cases where a given worker who moved
between branches completed a survey in both years, the calculations here are
designed to be a simple illustration that at least part of the pattern in which a branch
with a favorable (unfavorable) attitude in 1994 is also more likely to have a favorable
(unfavorable) attitude in 1996 is due to something more than just having the same
workers filling out the survey in the two years.

22 Rode (2004) estimates a correlation of 0.49 for job satisfaction for persons in the
first and second waves of the Americans' Changing Lives survey, where the waves
were three years apart. Bowling et al. (2006) report a correlation of 0.53 on job
satisfaction for respondents in the Adult Longitudinal Panel report and correlations
ranging from 0.58 to 0.68 for measures of organizational commitment, job
involvement, career commitment and career satisfaction. Cote and Morgan (2002)
report a correlation of 0.48 for a sample of 111 workers at two points in time separated
by four weeks.

Table 2
The effects of 1994 branch-level attitudes on attitudes of new and longer tenured employees in 1996a.

Dependent variable: individual EAI in 1996

(1) (2a) (2b) (3a) (3b) (3c)
All TenureN2 Tenureb2 TenureN2 Tenureb1 1bTenureb2

Independent variables
1994 branch EAI 0.397⁎⁎⁎ (0.090) 0.397⁎⁎⁎ (0.091) 0.427⁎⁎ (0.166) 0.397⁎⁎⁎ (0.091) 0.181 (0.226) 0.812⁎⁎⁎ (0.268)
Tenureb2 years 0.111 (0.583)
1994 branch EAI⁎ Tenureb2 years 0.017 (0.158)
N 1517 1275 242 1275 138 104

a Robust standard errors clustered by branch are in parentheses. All regressions include the average age of branch employees, the number of employees in the branch, and the
following 1995 zip code-specific variables: total population, number of households, number of owner-occupied households, per capita income, average household wealth, median
education, unemployment rate, median housing value, total employees in area and total sales in area.

⁎ Significant at 0.10 level.
⁎⁎ Significant at 0.05 level.
⁎⁎⁎ Significant at 0.01 level.
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interaction term between that dummy and the mean level of EAI in the
branch in which the individual worked. Column (1) of Table 2 reports
results from this model. The regression coefficient on the 1994 branch-
level EAI in column (1) shows that it has a substantial impact on the
1996 attitudes of workers, due presumably to the persistence of
workplace conditions and the persistence of worker attitudes among
employees. The coefficient on the dummy variable for new entrants is
not statistically significant, and neither is the coefficient on the
interaction term that picks up any differential effect of the 1994 branch
EAI on the 1996 attitudes of the new employees. The implication is that
workers who joined the branch after the 1994 survey was completed
tend to have attitudes in 1996 that are similar to the average 1994 value
of EAI in the branch. The attitude of a new employee is similar to the
pre-existing positive or negative attitudes in his or her branch.

Columns (2a–b) and (3a–c) probe this result further with separate
regressions for subsamples of workers with different amounts of
tenure in 1996. First, the results in column (2a) and column (2b)
compare the effects of the branch EAI variable in separate regressions
for the samples of workers who have more than two years of tenure
(in column (2a)) and less than two years of tenure (in column (2b)).
In these regressions, the coefficients on the 1994 branch-level EAI
variable for the newly hired workers and for the more tenured
workers are very similar in magnitude and a t-test shows that the
hypothesis of the equality of the coefficients on 1994 branch-level EAI
in columns (2a) and (2b) cannot be rejected (ProbNF=0.966).

Because the subsample of workers in the column (2a) model were
members of the branch in the 1994 periodwhile theworkers included in
the column (2b) model were not, the meaning of the effect of the 1994
branch-level EAI variable on 1996 individual-level attitudes is somewhat
different across these two models. For the more senior workers in the
column (2a) model, the effect of 1994 branch-level EAI indicates some
regression-to-the-mean in attitudes over the two year period. Workers
in branches that had relatively high (low) attitude scores in 1994 again
tend to have high (low) scores in 1996 (since the coefficient on the 1994
branch-level EAI variable is positive and significant), but the attitudinal
differences of the more senior employees across branches diminishes
somewhat over the two years (since the coefficient on the 1994 branch-
level EAI variable is less than unity). For themore recently hiredworkers
in the column (2b) model, the effect of the 1994 branch-level EAI
variable indicates that within two years of being hired, new employees'
attitudes resemble the attitudes of the longer tenured employees in the
branch. If branch employees with less than two years of tenure actually
had “average attitudes” similar to the mean value of EAI across all
branches, there would have been no effect of the 1994 branch-level EAI
variable on the individual-level EAI scores of new employees in the
column (2b) model. Instead, the effect of the 1994 branch-level EAI
variable is positive, indicating that the group of low-tenure employees
that take jobs in a branch with relatively favorable (unfavorable)
attitudes also tend to have favorable (unfavorable) attitudes.

Two types of explanations could account for the effect of the 1994
branch-level EAI variable on attitudes of new employees. First, new
workers do not enter their branches with attitudes matching those
already working in a branch. Instead, attitudes of new workers in any
branch are initially no different from the average attitudes one
observes across all of the bank's employees. Then, over the first two
years of work in the branch, the attitudes of the group of new hires
come to resemble the positive or negative attitudes that already
existed in their branches. Conversely, the labor markets that supply
new workers to different branches may differ. Local markets in
branches with more negative (positive) attitudes are populated with
job candidates whose attitudes match those already in the branch as
soon as they start their jobs.

The models in columns (3a–c) of Table 2 offer evidence on these
competing explanations. Each column presents the coefficient on the
1994 branch-level EAI variable from a separate regression. Column
(3a) replicates the results in the column (2a) model for workers with

more than two years of tenure, while columns (3b) and (3c) separate
the group of workers with less than two years of tenure into two
further subsamples: workers with less than 1 year of tenure (in
column (3b)) and workers with 1 to 2 years of tenure (in column
(3c)).23 The pre-existing 1994 attitudes in the branch have no effect
on the attitudes of the brand new hires (column (3b)). Rather, the
impact of the 1994 branch-level EAI is concentrated solely among the
group of workers in their second year of service (column (3c)). These
results are consistent with an interpretation that new hires do not
enter the branch right away with the same positive or negative
attitudes already observed among the longer tenured employees in
their branches, but instead have attitudes that, after they are hired,
come to resemble the pre-existing attitudes.24

Two different mechanisms can explain why, as their tenure
increases, the attitudes of newly hired employees come to resemble
the attitudes of employees already in the branch. First, relationships
among co-workers or between branch managers and other employees
may be more or less cooperative, which in turn changes the attitudes of
the new employees over their first two years. Conversely, employees
whose initial attitudes did not match the pre-existing attitudes of
employees in the branch might quit. In this case, the attitudes of any
new employee would not change, but the selectivity of who stays and
leaves the branch after the first year of service is the mechanism that
explains how the attitudes of new employees come to resemble the
attitudes of the longer tenured employees. While we suspect that both
kinds of mechanisms may be at work,25 either mechanism would still
be consistentwith the effects of a branch-specific factor that determines
the attitudes of employees who remain in the branch.

These results also lend support to the importance of peer effects in
the workplace. Recent studies find that high productivity workers
increase the productivity of co-workers (Mas and Moretti, 2009;
Azoulay et al., 2010) and also have beneficial effects on the
absenteeism of co-workers (Ichino and Maggi, 2000). Here we find
peer effects in how attitudes about the workplace are formed, with
new employees either taking on the favorable or unfavorable
attitudes of their longer-tenured co-workers or leaving the branch
when their attitudes do not match those of their peers.

5. Workplace attitudes and performance outcomes of branches

5.1. Performance measures in retail banking

The previous section presents evidence of a genuine branch
effect on employee attitudes. Differences in the branch-level
measures of employee attitudes are too large to be explained by
chance alone. Differences in EAI scores across branches are highly
significant. Moreover, the attitudes of new employees come to
resemble the favorable or unfavorable attitudes of their longer-

23 As noted in Section 3, the tenure variable is not reported as a continuous variable
but as a set of five categorical variables which includes a category for 0–1 years and a
category for 1–2 years.
24 If we estimate three separate regressions for subgroups of employees with 2–
5 years of tenure, 5–10 years, and N10 years instead of the single regression shown in
column 3(a), the coefficients on the 1994 EAI variable in all three models are positive
and significant and one cannot reject the hypothesis that all three coefficients are
equal. Also, we note of course that the results in Table 2 pertain to the effects of a
tenure variable among a cross-section sample of workers in 1996. A different test not
possible with the available data would be to follow a given cohort of workers, and
track the longitudinal changes of this cohort's attitudes over their first few years of
service.
25 Allen et al. (2003) find that employees who report less favorable perceptions of
the organization's work practices and lower perceived levels of organizational support
in employee opinion surveys are more likely to quit their jobs within one year of the
survey. If this type of turnover behavior occurred in all branches in our study's sample,
it would help account for increasing homogeneity of attitudes of employees who join
branches with positive attitudes, but would run counter to the pattern we observe
between tenure and attitudes in branches that have more negative attitudes in the
initial period.
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tenured co-workers. In this section we consider whether differences
in employee attitudes can also help explain differences in the
performance of the branches. To answer this question we relate our
branch-level EAI variable to three performance outcomes of the
branches: net sales, growth of net sales, and branch closings.
Importantly, we estimate fixed effects performance models that
explicitly test for whether attitude variables affect performance
outcomes after controlling for any branch-level fixed-effects that
may cause systematic differences in attitudes and performance.
Because the empirical results of the previous section consistently
find evidence of branch-specific effects on employee attitudes, these
fixed effects performance models will be important for seeing
whether any observed cross-sectional correlation between attitudes
in the branch and performance outcomes are independent of the
impacts of any branch fixed effects.

According to branch managers, net sales is an especially important
measure of a branch's financial performance.26 The largest component
of a branch's income is its “spread” income. Each financial product
that a branch offers has a certain spread factor that equals the profit
margin on the product. Spread income is the product of this spread
factor and the total value of the sales of the product. While the spread
factors will vary across different deposit or loan products, total spread
income will be higher when total deposits and loans are higher. The
sum of the branch's deposits and loans—referred to as a branch's
“footings”—is reported on the branch's balance sheet. Because growth
in footings on a branch's balance sheet translates into more spread
income,27 the bank evaluates branches on growth in balance sheet
footings. We therefore use the annual growth in this measure—the
change in deposit and loans on a branch's balance sheet from the
beginning to the end of the year—as the chief indicator of branch
financial performance in that year. This annual net sales variable
varies considerably in the sample. In 1994, deposits and loans in a
branch grew at an average rate of 5.8% across all branches. It ranged
from−0.33 to 0.53with a standard deviation of 0.08 in 1994. The data
show similar variation in 1996.28

Because the branches in the sample operate in different parts of the
New York metropolitan area, the characteristics of the local population
and business activity are also likely to affect branch performance.
Accordingly, we obtained data on the following characteristics of the zip
code in which a branch is located: population, number of households,
per capita income, average household wealth, number of owner-
occupied households, median value of housing, median years of
schooling, the unemployment rate, number of employees in all
establishments, and total sales of all establishments.29 The variables
measuring the 1994 and 1996 sales in each branch come from the

bank's own financial reporting system, while the bank's personnel files
provide data on the average age of branch employees and total number
of employees for each branch.30 In addition, we used information on
employees' tenure and their “grade” level (which corresponds roughly
to occupations) from the employee attitude survey, which we also use
as controls in the performance equations. Appendix D reports means
and standard deviations for the demographic characteristics of the
branches' zip code areas and for the characteristics of the branches'
workforces in 1994.

5.2. Cross-section estimates

To examine the relationship between branches' employee atti-
tudes and the net sales measure of performance, we first estimate the
following cross-section branch-level net sales equation:

Ln Net Salesð Þbt = a + b1Lbt + b2EAIbt + b3Xbt + ubt; ð5Þ

where Lbt is the number of employees in the branch in time period t,
EAIbt is the branch-level employee attitude index in time period t, and
the vector Xbt includes covariates measuring characteristics of each
branch, its workforce, and its market.

Column (1) of Table 3 records the coefficient on the branch-specific
EAI index in a least squares estimate of Eq. (5) for the 193 branches in
1994. The estimate shows that workplaces with more positive
employee attitudes are associated with higher sales during the year
on the order of 5%. A one standard deviation increase in the EAI variable
(0.28 units) is associated with an increase in net sales of about 1.4
percentage points (or roughly 24% of themean level of net sales in 1994
and 17% of the standard deviation of net sales). Column (2) of the table
records the coefficient on the branch-specific EAI index for the 143
branches in existence in 1996. The estimated coefficient on the 1996
branch-level EAI is modestly higher than that in 1994 (0.061) but not
statistically different from the EAI coefficient in the 1994 model.

The results of these cross-sectional net sales equations reveal that
branches with favorable employee attitudes have higher net sales.
There are two broad classes of explanations that can account for these
cross-sectional patterns. First, the partial correlation between the
branch-level EAImeasure and net sales may reflect a causal mechanism
between better employee attitudes and sales performance. Whenever
attitudes become more positive, employees will more likely be selling
more financial products and earning more income for the bank. This
relationship will exist for any improvements in employee attitudes,
regardless of the cause.

Conversely, this partial correlation may reflect an omitted branch-
specific effect that causes both attitudes and net sales to be high. This
explanation may be especially compelling in light of the empirical
results of the previous section that documented a significant and
persistent branch-specific effect in employee attitudes. If the same
workplace-specific factors and dynamics that lead to more positive
attitudes in some branches also promote good sales behaviors in those
branches, then the positive partial correlation between the branch-level
EAI measure and net sales in the cross-section equations of columns (1)
and (2) of Table 3 would reflect the effect of these branch-level factors.
Under this explanation where the same “workplace effects” that
produce distinctive attitudes in the branches also affect the sales in
the branch, one would predict that the coefficient on the EAI measure
that was significant in the columns (1) and (2) cross-section sales
models would become insignificant in models that control for such

26 Studies of bank productivity indicate that a “production approach” is preferable for
studying the relative efficiency of branches within a given bank. Berger and Humphrey
(1992) compare the production approach for measuring bank efficiency with methods
such as the asset or user cost approaches.
27 Branches also derive income from liability fees such as fees from stop payments,
bounced checks, low balances, wire transfers, etc.; asset fees from loan applications,
loan processing, late payments; transaction fees for travelers' checks, safe deposit
boxes, ATM transactions; and brokerage commissions.
28 The net sales measure does not deduct branch expenses from sales. Managers
reported that many branch expenses are tied to customer activity at the branches
regardless of where the account was opened and housed. If we subtracted expenses
from sales, we would penalize branches that were busy service centers that process
large numbers of transactions on previously opened accounts. The branch closings
created an additional problem in 1996 because accounts of closed branches were
assigned to a nearby branch that remained open. Over time, some of these transferred
accounts, called “rollups,” migrated to other branches. We dealt with this issue in two
ways: by excluding accounts from the rollups and by including rollups as part of the
dependent variable but with an independent variable for the level of rollups on the
right-hand side of the net sales equations. The coefficient on the originally rolled-up
footings would be less than one if these accounts drift to other branches over time. The
two analyses gave similar results; we report those obtained by excluding rollups.
29 These zip-code specific variables are from the Claritas data service for the bank and
are derived from the 1995 census establishment survey and have no time variation.

30 These two variables are calculated from bank personnel records and are available
for both 1994 and 1996. Since the survey does not include employee identification
numbers, data from personnel records on the age of employees still cannot be linked
directly to attitude survey responses of individual employees. This explains why
employee age was not included in the ANOVA model in part IV.
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branch-specific effects as long as those omitted branch-specific factors
tend to be unchanged over the 1994–1996 period.

5.3. Longitudinal fixed effects estimates

Since data are available on employee attitudes and sales
performance in two periods of time, we can estimate a fixed effects
net sales model that eliminates the effects of time-invariant branch-
level factors. In particular, if ubt=θb+εbt in the Eq. (5) cross-section
model, where θb is the unmeasured branch fixed effect and εbt is the
random error term, and θb is also correlated with EAIbt in Eq. (5), then
the estimated effect of the EAI attitude variable in cross-section sales
regressions will be biased. Because the evidence in Section 4 already
documents strong branch effects on employee attitudes that persist
over the two time periods, this interpretation is of particular interest.
Differencing the 1996 cross-section net sales equation from the 1994
cross-section net sales equation eliminates the influence of any
branch-specific fixed effects that might determine the levels of both
EAI and net sales, and yields:

Ln Net Salesð Þbt1−Ln NetSalesð Þbt0
= a + b1 Lbt1–Lbt0ð Þ + b2 EAIbt1–EAIbt0ð Þ
+ b3 Xbt1–Xbt0ð Þ + εbt1–εbt0:

ð6Þ

θb, the branch fixed effect, is differenced out. In the fixed effects
model, the dependent variable is the change between the 1994 and
1996 net sales figures and the key independent variable is the change
in the branch-level EAI variable between 1994 and 1996.31

The results obtained from estimating the Eq. (6) model are reported
in column (3) of Table 3. The coefficient on the variable measuring the
change in EAI in this model is insignificant.32 The column (4) model
includes a control for the 1994 level of net sales under the hypothesis
that there could be regression to the mean level of sales. The coefficient
on the change in EAI variable is again insignificant. The results of this
two-period fixed effects model of the effect of changes in EAI on
changes in net sales cannot entirely rule out the idea of a causal effect of
attitudes on sales performance. For example, the positive significant
relationship between EAI and net sales in the columns (1) and (2)
cross-section models could reflect a real causal effect of attitudes on
sales, while the effect of the EAI variable in the column (3) fixed effect

model could be biased toward zero due to an increased importance of
errors in measuring the variables in the first-difference models.33

Still, the drop in the significance of the coefficient on EAI between
the cross-section models in columns (1) and (2) and the fixed effects
models in columns (3) and (4) is also consistent with an interpre-
tation that the cross-section relation between workplace attitudes
and performance reflects the effect of some omitted workplace factor
that affects both employee attitudes and performance. Under this
interpretation, only certain kinds of changes in branch-level attitudes
would impact sales performance. In particular, if we were able to
observe these branches over a longer period of time in which the
omitted branch factors actually changed, then these changes in the
omitted factors would generate changes in both employee attitudes
and net sales. However, because these factors are fixed over the two-
year period in our sample, we do not observe these particular kinds of
changes in attitudes that do affect sales. What the evidence does show
is that those changes in employee attitudes that are independent of
the effects of omitted branch-specific fixed factors do not produce
changes in performance.

This conclusion is especially interesting when coupled with the
findings in Section 4 of a significant branch-specific component to
employee attitudes which is not explained by sampling variability and
which persists over time even after new employees are hired into the
branches. Together the results in Section 4 and those in Table 3 are all
consistent with an interpretation that branch-specific factors are
important in the determination of both employee attitudes and
economic performance. Moreover, not only are the effects of these
branch-specific factors beneficial for both employees (more favorable
attitudes about the workplace) and the company (higher sales
performance), but these effects exist even within a single company
that uses a consistent set of HRM policies for all of its branches.

What might this omitted branch-specific factor be? One hypoth-
esis is that the omitted factor reflects unmeasured attributes of the
branch's local market. Under this explanation, the innate attitudes of
the employees hired by branches in poor or declining neighborhoods

Table 3
Regressions of sales and growth of sales on branch level attitudes, 1994–1996a,b.

(1) (2) (3) (4) (5)
1994 Ln net sales 1996 Ln net sales 1966 Ln net sales minus

1994 Ln net sales
1996 Ln net sales minus
1994 Ln net sales

1996 Ln Net Sales Minus
1994 Ln Net Sales

Branch EAI 1994 0.0493⁎⁎ (0.020) 0.057⁎⁎ (0.027)
Branch EAI 1996 0.0607⁎ (0.031)
1994–1996 change in EAI −0.0090 (0.030) 0.0007 (0.027)
1994 Ln net sales −0.818⁎⁎⁎ (0.142) −0.833⁎⁎⁎ (−0.150)
Branch controlsb Yes Yes Yes Yes Yes
N 193 143 143 143 143

a Robust standard errors are in parentheses.
b Regressions in columns (1) and (2) include the average age of branch employees and the number of employees in the branch as well as the following 1995 zip-code specific

variables: total population, number of households, number of owner-occupied households, per capita income, average household wealth, median education, unemployment rate,
median housing value, total employees in area, and total sales in area. Regressions in columns (3), (4), and (5) include the change in the age of branch employees and the change in
the number of employees in the branch.

⁎ Significant at 0.10 level.
⁎⁎ Significant at 0.05 level.
⁎⁎⁎ Significant 0.01 level.

31 The change in net sales over the two periods exhibits substantial variation. The
mean growth in net sales for the 143 branches is 0.095, with a standard deviation of
0.116. The range is from −0.475 to 0.493. The change in EAI also exhibits considerable
variation. It ranges from −0.918 to 0.895 with a standard deviation of 0.325.
32 We also estimated all the models in Table 3 using the first factor from the factor
analysis in place of EAI. The results are the same, with the first factor significant in both
cross sections but insignificant in the fixed effect models.

33 Increased importance of measurement error in first-difference models relative to
cross-section models tends to bias coefficient estimates in first-difference models
toward zero. Longer time series of data, especially for periods without branch closings,
would offer richer longitudinal tests of causality in the EAI–net sales relationship, but
we lack such data. As reported in note 31 supra, we do observe considerable variation
in the change in EAI measure over this period, though the mean change in EAI between
1994 and 1996 is only 0.02. This pattern could be consistent with a high noise to signal
ratio. Also, it is important to remember that the bank closed 50 branches between
1994 and 1996, and so we cannot track the changes in EAI and performance for all 193
branches in the sample. If the bank closed branches whose performance and attitudes
were both likely to deteriorate, the loss of the 50 branches would bias the estimated
coefficient on the change in EAI variable toward zero.
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where branch performance is also declining are simply less favorable
than the innate attitudes of employees hired by branches in richer
neighborhoods that have better performing branches. Conversely, the
omitted factor could reflect unmeasured attributes of activities and
dynamics of the branches' internal operations.

While we do not have direct information on additional branch-
specific factors, two aspects of the preceding analyses seem to favor the
latter explanation. First, recall that we define a branch's local market
based on the zip code in which the branch is located. Since the bank
operates in a very densely populated metropolitan area, zip codes
correspond to neighborhoods that typically span only twenty or thirty
city blocks. Hence, the zip-code level variables that we include in the
cross-section models are fairly precise controls for the commercial
activity in the neighborhood as well as the economic and personal
attributes of the local residents andworkers. Second, also recall that the
analysis of the determinants of individual employee attitudes reported
in columns (3a)–(3c) of Table 2 above showed that newly hired
employees with less than one year of tenure in their branches do not
have attitudes that mimic the attitudes of employees already working
in their branch.34 Thus, the omitted branch-specific factor does not
impact the innate attitudes of the employees at the time they enter their
branches. Rather, the effect of pre-existing branch-level values of EAI on
individual worker EAI is first observed for employees with more than one
year of tenure in their branch. While we must remain guarded about the
conclusion because the data do not include direct information on
additional branch-specific factors, these patterns in the data are at least
suggestive that it ismore likely that the omitted branch-specific factor that
leads to bothmore (less) favorable employee attitudes and higher (lower)
sales outcomes is related to the internal operations of the branches.

Finally, we examine one additional issue in the longitudinal net sales
models of Table 3. Column (5) of Table 3 extends the longitudinal net
sales analysis by incorporating the 1994 value of the branch-level EAI
measure as another possible determinant of the change in net sales
between 1994 and 1996. This model examines whether the prevailing
attitudes in a branch are related to future growth in sales. These
estimates in column (5) of Table 3 show that the 1994 level of the EAI
variable has a significant positive relationship with the growth rate in
net sales between 1994 and 1996. Thus, the prevailing employee
attitudes in a branch are positively related both with the current levels
of net sales (Table 3, column (1)) and with the future growth in net
sales (Table 3, column (5)). A branch with unfavorable (favorable)
employee attitudes can expect to have poor (good) sales growth aswell
as poor (good) contemporaneous net sales performance.

5.4. Branch closings

As noted, the bank closed fifty branches between 1994 and 1996. On
the one hand, this makes it more difficult to draw strong conclusions
from longitudinal fixed effects models of the relationship between EAI
and sales performance because the bankmay have closed those branches
whose performance and attitudes were likely to deteriorate. At the same
time, this also provides an opportunity to examine the effects of
employee attitudes on performance in a way that goes beyond earlier
studies—by assessing their impact on branch closures. If management
viewed branches where workers had negative attitudes as likely to have
low sales in future periods and relatively low sales growth (consistent
with the empirical results in column (5) of Table 3), wewould expect the
bank to disproportionately close branches with low values of EAI.

To investigate the possibility of this kind of selectivity in branch
closings, we estimate linear probability models in which the

dependent variable equals one if the branch closed between 1994
and 1996 and the key independent variables are 1994 net sales and
the branch's 1994 EAI variable. The sample size for these models is the
193 branches that were open in 1994. Fifty of these branches were
closed by 1996.35 All of the branch closings occurred in the first months
of 1996 prior to the date of the 1996 employee surveys. We therefore
include the 1994 values of the net sales and EAI variables as
independent variables in the branch closing models since these
variables predate the closings. Column (1) of Table 4 shows that the
bank closed branches with low levels of net sales in 1994 (the only
explanatory variable in this model). When we add zip-code area
characteristics to the regression (column (2) of Table 4), however, the
coefficient on 1994 net sales becomes insignificant. Coefficients from
the column (2) model show that the variable for average household
wealth has a large negative significant effect on branch closings. The
results of the columns (1) and (2)models taken together reveal that the
poor performing branches were more likely to be closed and that these
poor performing branches were located in less affluent neighborhoods.

Columns (3) and (4) examine the effect of the branch-level EAI
variable on the closure decision. In column (3), the coefficient on EAI
is significant and negative even after controlling for zip-code
characteristics, indicating that the bank was less likely to close
branches with more positive employee attitudes as reflected by
higher values of EAI. In column (4) we add a control for the branch's
1994 performance level. Even with controls for 1994 performance
levels and zip-code characteristics, the column (4) results show that
lower values of the branch-level EAI variable in 1994 significantly
increase the probability of a branch closing by 1996. The bank closed
branches with more negative employee attitudes.

One possible interpretation of this empirical pattern is that the effect
of the more negative attitudes is causal. For example, the bank's
managers could believe that negative attitudes themselves drive away
customers and future business, and so they close branches in response to
the negative attitudes. In fact, the prior results in column (5) of Table 3 do
show that, among the sample of 143 branches that remained open
through 1996, branches with more negative employee attitudes did
experience lower sales growth than other branches. Alternatively, the
effect of 1994 EAI on subsequent branch closings shown in Table 4 need
not be causal. The previous results in Section 4 show that there are
significant branch-specific components to EAI, and the results in Table 3
show that controls for time-invariant branch-specific factors
eliminate the positive cross-section correlations between the EAI and
performancemeasures. Likewise, the results in the branch closingmodels34 To illustrate this point further, we divided the branches into those that had above

average and below average employee attitudes in 1994. The mean 1996 attitudes for
the just-hired employees (those who have less than one year of tenure) is 3.97 and
3.81 in the above average EAI and below average EAI branches, respectively, a
difference that is not significantly different from zero.

35 During the 1990s, the U.S. banking industry faced increased competition and
technological change. Autor et al. (2001) and Hunter et al. (2002) discuss how these
changes affected job content and earnings at U.S. retail banks.

Table 4
The effects of employee attitudes on branch closing by 1996.

Dependent variable=1 if branch closed between 1994 and 1996 (N=193)a

(1) (2) (3) (4)

1994 net
sales

−0.729⁎

(0.422)
−0.178
(0.402)

– −0.022
(0.405)

1994 EAI – – −0.268⁎⁎

(0.126)
−0.269⁎⁎

(0.129)
Branch
controls b

No Yes Yes Yes

a Linear probability model with robust standard errors. Sample includes all branches
that were in operation in 1994.

b Regressions in columns (2), (3) and (4) include the average age of branch employees
and the number of employees in the branch in 1994 aswell as the following 1995 zip code
specific variables: total population, number of households, number of owner-occupied
households, per capita income, household wealth, median education, the unemployment
rate, median housing value, total employees in area and total sales in area.
⁎ Significant at 0.10 level.
⁎⁎ Significant at 0.05 level.
⁎⁎⁎ Significant at 0.01 level.
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in columns (3) and (4) of Table 4 could also reflect the effects of this kind
of omitted branch-specific factor that negatively affects attitudes and
increases the chances that bank management will close the branch.36

Under either interpretation, the results in the Table 4 column (4) model
indicate that the bank did close branches with more negative employee
attitudes, and moreover, a branch's EAI index is a more important factor
in the decision to close branches than the recent level of net sales in the
branch. This particular pattern is consistent with an interpretation that
management views employee attitudes as a better predictor of the long-
run branch performance than the prior year's net sales performance, and
thus with the finding in Table 3 that workplace attitudes are a good
predictor of future sales growth.

The results in Table 4 also caution against drawing strong
conclusions from the results of the fixed effects net sales models
reported in Table 3. As we suggest above, the results in Table 3 are
consistent with the effect of an omitted branch factor that causes both
more favorable attitudes and higher sales. However, the results in
columns (3) and (4) of Table 4 document selectivity in branch closings
between 1994 and 1996, with the low-EAI branches the ones that
were more likely to be closed. This kind of selectivity in branch
closings could also bias downward the coefficient on the change-in-
EAI variable in the Table 3 growth-in-net-sales models. The bank
closed branches that, on average, had low net sales in less affluent
neighborhoods and that had poor employee attitudes. These branches
may have been the best candidates for improving net sales through a
management initiative to improve attitudes. For example, the bank
could have removed managers from low-performing branches and
replaced them with managers from high-performing branches. Had
the bank maintained these branches and managed to improve the
employee attitudes, we may have seen an improvement in perfor-
mance as well, producing a significant first difference result in Table 3.
But even this scenario relies on the role of the omitted factor, i.e. the
managerial behaviors that could lead to an improvement in attitudes.

6. Conclusion

Bank branches are small establishments where co-workers do their
jobs in sufficiently close proximity to constitute a genuine workplace.
Branches are therefore well suited for a study of the importance of
workplace effects. This study examines the relationships among
workplaces, employee attitudes and performance outcomes in a sample
of 193 branches of a major U.S. bank. Our analyses of employee opinion
survey responses fromseveral thousandworkers in thesebankbranches
consistently show evidence of a distinctive workplace component to
employee attitudes despite the common set of corporate human
resource management practices that cover all the branches. Differences
in the branch-level measures of employee attitudes across branches are
highly significant and are too large to be explained by chance alone.
Moreover, the attitudes of new employees converge with the pre-

existing attitudes of their longer-tenured co-workers, either through
changes in employee attitudes over time or through turnover. We also
find that cross-branch differences in attitudes are highly correlatedwith
sales performance of the branches—branches in which employees have
more favorable attitudes have superior sales performance. “Branch
effects” again appear to be important in understanding this pattern as
well. In particular, the existence of a branch-specific factor that affects
both attitudes and sales providesanexplanation for ourfindings that the
significant cross-sectional relationship between branch attitudes and
branch performance is not observed in longitudinal fixed-effects net
sales models.

While we consider several possible interpretations for each
individual empirical result, the full set of results is consistent with
an interpretation that branch-specific factors lead to better outcomes
for both employees (more favorable employee attitudes) and the bank
(better sales performance), and that this factor is more likely to be
some aspect of the branches' internal operations rather than some
characteristic of the external market of the branch. Previous research
has also found that the adoption of innovative human resource
management practices produces good outcomes for employees and
businesses in terms of higher levels of employee involvement and
greater productivity. While the formal human resource management
practices are the same across all branches in the company we study,
the results here may indicate that other management decisions and
approaches that vary from workplace to workplace within a single
company and industry can promote superior outcomes for both the
employee and the company. Future research that goes even deeper
inside firms and their establishments to identify these distinctive, and
beneficial, workplace factors would be especially valuable.

Appendix A. Selected questions from employee survey

I. Pride in the bank

1. I am proud to work for the bank.
2. I feel a strong commitment to thegoals andvalues of this organization.
3. I would recommend working at the bank to my friends.

II. Values

1. I am given the authority I need to do the right thing for the
customer.

2. Service to the customer is an important part of the way my
performance is measured.

3. I am recognized for the service I provide to customers.
4. My manager/supervisor respects his/her employees.
5. I am dealt with in an open and honest manner.
6. The bank supports my efforts to achieve balance betweenmy work

and personal life.

III. Work environment

1. I have enough information to do my job well.
2. I know the basis on which my performance will be judged.
3. In my work unit, people have a clear understanding of their roles

and responsibilities.
4. I feel encouraged to come up with new and better ways of doing

things.
5. My manager/supervisor listens to my ideas and concerns.
6. My job makes good use of my skills and abilities.
7. My work gives me a feeling of personal accomplishment.
8. My job is too monotonous.
9. I regularly get feedback from my manager/supervisor about my

performance.
10. If I do a good job, I know I'll be considered when the right job

opportunities become available.
11. Adequate training is provided when new products and technol-

ogies are introduced.

36 One version of this class of explanations implies reverse causality from
(expectations of) future branch closings to more negative employee attitudes. For
example, this kind of reverse causality could occur if some exogenous factor in 1994
increased the likelihood of the branch being closed in 1996 and also negatively
affected the 1994 levels of employee attitudes (because employees in these branches
were suspicions about an increased risk of branch closings). Given the timing of
branch closings and the dates of the surveys, this particular variant of this type of
omitted variable explanation does not seem especially persuasive. The bank first
disclosed to its employees in early 1996 that branches would be closed during that
year and these closings were completed within a few months. The first reports in the
business press of branch closings in this bank were also in early 1996. The 1994
attitude surveys were completed by employees before the end of the first quarter of
1994, well before any branch closings seem to even have been contemplated. The time
gap between when the 1994 surveys were completed by the employees and when the
branch closings were being considered is substantial and suggests that this particular
version of a reverse causality explanation—i.e., prior to completing the attitude survey
in the spring of 1994, employees suspected that their branches would be closed in
1996 and therefore reported poor attitudes in 1994—does not appear to account for
the Table 4 results.
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12. My manager/supervisor provides coaching and/or guidance to
help me improve my performance.

13. The people I work with cooperate to get the job done.
14. My manager/supervisor encourages teamwork among group

members.

IV. Quality

1. My manager/supervisor encourages continuous improvement.
2. I am recognized for my efforts to gain quality improvements.
3. I have the authority to make decisions that improve the quality of

my work.

V. Personal responsibility
I am personally responsible for:

1. Delivering quality service to the customer
2. Obtaining adequate feedback about my performance
3. Developing job-relevant skills

VI. Overall satisfaction

1. Considering everything, how satisfied are you with your job?
2. How satisfied are you with your involvement in decisions that

affect your work?
3. How satisfied are you with the recognition you receive for doing a

good job?
4. How satisfied are you with the training you received for your

present job?
5. Overall, how good a job do you feel is being done by your

immediate manager/supervisor?

Appendix B. Relationship of age, tenure and job grade to
branch-level EAI

Dependent variable: EAI index.

Coefficient S.E. t-value

Age 0.011 0.005 2.24
Tenure_1 0.273 0.268 1.02
Tenure_2 −0.062 0.309 −0.20
Tenure_3 0.219 0.209 1.05
Tenure_4 −0.077 0.174 −0.44
Grade_1 −0.258 0.377 −0.68
Grade_2 0.122 0.369 0.33
Grade_3 0.008 0.562 0.01
Grade_4 −0.133 0.533 −0.25
Grade_5 −0.182 0.396 −0.46
Grade_6 −0.060 0.372 −0.16
_cons 3.344 0.427 7.83
Observations 193
F(11, 181) 1.11
ProbNF 0.3568
R-squared 0.0631
Adj R-squared 0.0062

Age is the average age of employees working at a branch; Tenure is
measured in 5 categories, and each variable is the proportion of
employees who belong to each tenure category (Tenure_5 is the
reference group); Grade indicates job grademeasured in seven grades
and is the proportion of employees who belong to each job grade
(Grade_7 is the reference group).

Tenure categories:
Tenure_1: One year or less
Tenure_2: More than 1 year but less than 2 years
Tenure_3: More than 2 years but less than 5 years
Tenure_4: More than 5 years but less than 10 years
Tenure_5: More than 10 years

Grade categories:
Grade_1: Staff 7 or below
Grade_2: Staff 8–10

Grade_3: Staff 11–13
Grade_4: Staff 14+
Grade_5: Officer Q/R
Grade_6: Officer S/T
Grade_7: Officer U+

Appendix C. Estimating the correlation between 1994 and 1996
branch-level employee attitudes for employees who answer the
survey only once

The covariance formula that links the EAI measures over time can
be decomposed into the part of the covariance due to employees who
answer the survey once and those who answer the survey in both
years. Let Xi1 be the EAI measure for branch i in the first survey and Xi2

be the EAI for the branch in the second survey and let Cov(Xi1, Xi2) be
the variance. Assume that λ percent of workers in the branch
answered the survey both times, so that the correlation between their
responses might reflect an unmeasured personal attitude rather than
persistent workplace attitudes at the branch. Then the covariance can
be divided into the part contributed by these workers and the part
contributed by other workers:

(1) Cov(Xi1, Xi2)=λ cov(Xi1, Xi2; S)+(1−λ) cov(Xi1, Xi2; N),
where S relates to workers who responded on both surveys and
N relates to workers who responded only once. In our data, the
observed covariance for the 143 branches that were in
existence in 1994 and 1996 was 0.34.

(2) Since the correlation coefficient is the covariance divided by the
standard deviation of Xi1, times the standard deviation of Xi2,
we estimate the covariance for the workers who responded in
both surveys as equal to the correlation coefficient from the
studies cited in the text (0.5 or 0.7) times the multiplicand of
the estimated variances for all workers in our data in 1996
(0.29) and in 1994 (0.27). This is 0.078.

(3) Rearranging the terms in (1) gives the formula for the
covariance of branch average attitudes for workers who
responded to the survey only once: cov(Xi1, Xi2; N)=[cov(Xi1,
Xi2)−λ cov(Xi1, Xi2; S)]/(1−λ)

(4) We estimate the correlation coefficient that we would get
between branch average attitudes for workers who responded
to the survey only once by dividing the estimated cov (Xi1, Xi2;
N) in (3) by 0.078.

Whenλ=0.25 and the correlation for theworkerswho responded in
both surveys was 0.50, these calculations give our upper bound estimate
of 0.28.Whenλ=0.31 and thecorrelation forworkerswho responded in
both surveys was 0.70 gives our lower bound estimate of 0.19.

Appendix D. Summary statistics

Variable Mean Std. Dev.

Growth rate of footings 0.058 0.081
Total population 40,894 24,853
Number of households 17,152 12,375
Per capita income 32,188 21,420
Household wealth 146,268 74,805
Owner-occupied households 6314 4420
Median education 13.77 1.50
Unemployment rate 0.065 0.032
Median housing value 292,357 130,188
Total employees in area 26,762 38,399
Total sales in area 3997 6570
Age of branch employees 36.36 4.98
Branch employment 11.57 7.17
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Growth rate of footings, age of branch employees and branch
employment are reported for 1994. All other variables are measured
at the level of the zip-code in 1995.
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