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EXPLAINING WAGE INEQUALITY IN
TELECOMMUNICATIONS SERVICES:
CUSTOMER SEGMENTATION, HUMAN
RESOURCE PRACTICES, AND UNION DECLINE

ROSEMARY BATT*

This study examines factors related to within-occupation wage in-
equality among service and sales workers in the telecommunications
industry. The author draws on a 1998 survey of a nationally representa-
tive sample of 354 service and sales centers in the industry to examine
the importance of management practices and union institutions in
shaping wage variation. The results strongly indicate that business
strategies of customer segmentation and human resource practices
explain variation in wages over and above that explained by the human
capital of the work force. In addition, despite extensive deregulation
and de-unionization of the industry, the union wage premium is 22%.

M ost of the literature on wage inequal-
ity has come from economic analyses
of aggregate-level wage data. Economists
have found consistent evidence of growing
within-group wage inequality, with groups
primarily defined by demographic charac-
teristics such as age, education, and gender
(for example, Levy and Murname 1992;
Freeman and Katz 1996). The empirical
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evidence supports both market and institu-
tional explanations for this trend. Human
capital and market explanations focus on
differences in the relative supply of college-
educated workersin the 1980s and the 1970s
(Murphy and Welch 1989) and variation in
the demand for skill. On the demand side,
economists have found modest effects of
trade on the displacement of low-skilled
workers (Freeman 1996; Wood 1996); they
have found stronger evidence thatincreased
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demand for skill, attributed to new skills
required for new technologies (or “skill-
biased technical change”), has driven up
the wage at the high end (Bound and
Johnson 1992; Johnson 1997; Topel 1997).
Institutional explanations, including those
emphasizing the role of unions and public
policies such as the minimum wage, also
have received strong support (Card and
Freeman 1993; Freeman 1996; Blau and
Kahn 1996; DiNardo, Fortin, and Lemieux
1996; Fortin and Lemieux 1997).

Direct evidence supporting the skill-bi-
ased technical change argument is slim,
however, because most studies using aggre-
gate-level data do not contain direct mea-
sures of the concept (Topel 1997:60). Or-
ganization-level studies and qualitative field
research provide the kind of direct mea-
sures needed to examine mechanisms link-
ing technology and wage variation.

This paper contributes to the literature
on wage inequality in two ways. First, I use
original establishment-level data to exam-
ine the concept of skill-biased technical
change by measuring how business and
human resource strategies influence the
use of technology and human capital and,
in turn, affect wages. Second, unlike most
wage inequality research, which has focused
onmale earnings inequality or within-group
variation based on demographic character-
istics, this study analyzes wage variationina
female-dominated occupation (customer
service and sales). I focus on one industry
setting—call centers in telecommunications
services—to improve measurement of tech-
nology and management practices.

The central argument of the paper is
that skill-biased technical change consists
of indirect and direct mechanisms (Levy
and Murnane 1996), and these mechanisms
are the result of business and human re-
source strategies. In service and sales op-
erations, the context of this study, business
strategies of market differentiation are ac-
complished through customer segmenta-
tion. Segmentation allows firms not only to
target customer groups by their unique
demand characteristics, but also, and more
important, to create a more specialized
division of labor in which each segment is
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matched to a distinct labor market group,
sorted by skill level. The resulting labor
market stratification increases variation in
job structures and wages within occupa-
tional groups and within large primary sec-
tor firms. This segmentation fundamen-
tally differs from prior labor market orga-
nizing principles based on firm size, pri-
mary-secondary firm location in produc-
tion chains, or core-periphery models based
on employmentstatus (Doeringer and Piore
1971; Osterman 1988). This type of cus-
tomer segmentation has diffused rapidly in
the sales channels of both service and manu-
facturing industries due to advances in in-
formation technologies and process
reengineering, and may be viewed as an
indirect mechanism of skill-biased techni-
cal change.

In addition to business strategy, firms
vary in their adoption of work organization
and human resource practices, and these
function as the direct mechanisms through
which skill-biased technical change occurs.
Consistent with previous research on high
performance work systems (Becker and
Gerhart 1996; Ichniowski et al. 1996;
Appelbaum et al. 2000), I have examined
how those management practices that lead
to the more or less productive use of hu-
man capital explain the variation in wages
among workers in otherwise similar estab-
lishments.

Growing Wage Inequality
Among Service and Sales Workers

Service and sales workers in call centers
are a useful group to examine because call
centers have grown dramatically in many
industries as a result of advances in infor-
mation systems and process reengineering.
They are typical of the kind of computer-
mediated service work that is likely to domi-
nate office work in the twenty-first century.
The call center work force in telecommuni-
cationsis particularly interesting because it
constitutes one of the few female-domi-
nated groups of service workers thatis highly
unionized and continues to enjoy middle-
class wages. Historically, the median wages
of female office workers in the telephone
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industrywere over twice those of their coun-
terparts in comparable service occupations
(Spalter-Roth and Hartmann 1995). De-
regulation, de-unionization, and technol-
ogy change, however, have brought about
profound changes in the nature of work
and structure of occupational wages.!
Findings from prior analyses of data from
the Current Population Survey (CPS), which
inform the current study, show dramatic
increases in within-occupational wage in-
equality in the telecommunications indus-
try.? With the break-up of the Bell system in
1984, wage inequality among telecommu-
nications service and sales workers grew by
over 30% between 1983 and 1998. As a
result, the 90/10 ratio of median weekly
wages for service and sales workers in tele-

ndustry deregulation began in the 1960s, but the
court-ordered breakup of AT&T in 1984 marks the
date when deregulation and industry restructuring
began to take hold. That order allowed AT&T to
compete in long distance and equipment markets
only, and it allowed the other 22 Inocal Bell companies
(reorganized into seven regional Bell operating com-
panies, or RBOGCs) to continue as monopoly provid-
ers of local service. State-by-state changes in rate
regulation proceeded from then on; and the 1996
National Telecommunications Act mandated deregu-
lation of local service as well. However, the RBOCs
largely continued as monopoly providers of local
service through the 1990s. For background on indus-
try deregulation and restructuring, see Keefe and
Boroff (1994), Keefe and Batt (1997), and Batt and
Keefe (1999).

2These findings are based on Batt and Strausser’s
(1998) analysis of the CPS Merged Outgoing Rota-
tion Group between 1983 and 1996. The analysis was
updated to include 1998 for this paper. The analysis
combines clerical and sales workers into one category
for two reasons. First, there has been a blurring of
boundaries between clerical (service) and sales work-
ers in the industry; “order takers” are defined in the
CPS as clerical workers, but with deregulation, work-
ers who were “order takers” are now retail sales work-
ers. Some companies refer to them as customer
service representatives and some as sales representa-
tives, even though the content of work is virtually
identical. In addition, traditional sales workers in-
creasingly do “service work” in the form of handling
billing inquiries or repair requests. Second, in the
CPS data, the industry-occupation-union/non-union
cell for sales workers is too small to be reliable. The
method used here follows Katz and Murphy (1992).

communications approached the average
ratio for service and sales workers in all
industries. At the same time, union density
among these workers fell from 63% in 1983
to 32% in 1998, and the ratio of union to
non-union median weekly wages grew from
.95 to 1.20. The median weekly wage for a
full-time service and sales union worker
(one working over 35 hours per week) was
$600 in 1998, compared to $500 for non-
union workers. The union/non-union wage
gap grew almost entirely because of falling
real wagesin the non-union segment; union-
negotiated wage increases from 1983 to
1998, by contrast, largely tracked the Con-
sumer Price Index (CPI).

Inequality also rose after divestiture
within each of the union and non-union
segments. Among unionized service and
sales workers, the 90/10-wage ratio in-
creased by 21.6%—from 2.00 in 1983 to
2.47in 1998. An analysis of union contracts
shows that part of this rise in inequality is
related to the growth of new job titles, both
at the high end and at the low end. In
AT&T contracts, for example, the number
of wage grades for service and sales workers
rose from 11 in 1984 to 26 in 1996. Most of
the increase in wage dispersion was due to
increases in sales titles at the upper end of
the distribution. Overall, the ratio of pay in
the top grade to thatin the bottom grade in
these contracts rose from 1.71 in 1984 to
2.58 in 1996. For non-union workers, by
contrast, the 90/10 ratio was 3.30 in 1983
(or two-thirds higher than the comparable
union ratio), and it grew by 25% to 4.12
over the period. Consequently, by 1998,
the 90/10 ratio for non-union workers was
75% higher than for union workers.

With this background in industry-level
trends, therefore, in the current study 1
seek to understand the establishment-level
mechanisms that help explain variation in
wages within the occupation. Given thatno
longitudinal data exist, I cannot examine
the determinants of wage inequality over
time. The historical record is clear, how-
ever, that many management practices—
including customer segmentation, the use
of new technologies for process reen-
gineering and electronic monitoring, the
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use of employee participation and teams,
and the use of contingent pay and staff-
ing—did not exist in any important way
prior to deregulation of the industry in
1984 (Keefe and Batt 1997; Batt and Keefe
1999). Thus, current cross-sectional data
provide the opportunity to examine
whether the type of management practices
introduced since deregulation help explain
within-occupation wage variation.

My hypothesis is that deregulation freed
up companies to experiment with market-
driven customer segmentation and HR prac-
tices in both the union and non-union seg-
ments, and these practices created more
differentiated job structures and wage out-
comes than had existed historically. The
data analyzed in this paper come from a
unique 1998 nationally representative sur-
vey of 354 call centersin the industry. Cross-
sectional regression analysis is used to ex-
amine the relative importance of unions,
customer segmentation, human capital, and
human resource practices in explaining
wage variation. I also use extensive field
research and archival data from union con-
tracts to help interpret the quantitative
findings.

Indirect Mechanisms of Skill-Biased
Technical Change: Business Strategy

Business strategy involves a series of deci-
sions regarding the industry and customer
segments to be targeted, the type of prod-
uct offerings, and the basis on which to
compete (for example, quality, service, in-
novation, cost), among other things (Por-
ter 1985:231ff.). In this paper, I focus on
one dimension of strategy, customer seg-
mentation, because it allows companies to
pursue differentiated market strategies by
segment and because it has become a cen-
tral organizing principle for service and
sales delivery channels. In the past, service
markets in many industries were local or
regional in scope, and employees typically
provided “universal service” to all custom-
ers in a given geographic area (Lovelock
1990). Markets in which this occurred
include local banks, utilities, telephone
companies, and insurance companies.

Reproduced with permission of the copyright owner.

However, advances in marketing research
showed that it is more efficient and effec-
tive to organize service delivery by homoge-
neous groups of customers, according to
their demand characteristics or potential
value-added (Amesand Hlavacek 1989; Day
1990; Kotler 1994; Pine 1993). This “strate-
gic segmentation” (Keltner et al. 1999) al-
lows firms to create unique marketing cam-
paigns and to tailor product and service
offerings to each group according to their
preferences or willingness to pay for quality
and customization. Moreover, with the
proliferation of product and service offer-
ings made possible through new technolo-
gies, segmentation strategies have become
more useful as a technique for matching
customer demand to product offerings. In
telecommunications, for example, the shift
from mechanical to digital systems has led
to the proliferation of voice, video, data,
and internet services, but consumer groups
vary substantially in their demand for these
products.

The advantages and scale economies as-
sociated with customer segmentation are
realized as the scope of the market in-
creases—for example, from a local to a
regional or national level. Customer seg-
mentation strategies became more profit-
able in the 1990s because firms were able to
increase market scope by using previously
unavailable information technologies and
call distribution systems. These new tech-
nologies allowed firms to reengineer and
consolidate offices into “remote centers”
covering a larger customer base and ac-
cessed by 1-800 numbers. AT&T and GTE,
for example, each closed hundreds of local
service bureaus and replaced them with
about 50 large call centers, each serving a
distinct customer base on a regional or
national basis.

To implement customer segmentation,
companies typically create separate busi-
ness units led by a Vice President respon-
sible for strategy and operations in the unit
or “distribution channel.” A common ap-
proach is to separate out and automate
service activities that add cost but have little
or no revenue-generating potential. Ex-
amples include ATM machines in retail
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banking and operator services in telecom-
munications. Then, firms distinguish sev-
eral tiers of residential and business con-
sumers, with the past value of the account
serving to forecast future revenue. One
company in this study, for example, sepa-
rates residential and business customers,
and then defines four tiers of business seg-
ments: accounts up to $500 per month;
those between $500 and $3,000; those be-
tween $3,000 and $5,000; and those larger
than $5,000.

These changes in how firms approach
their customer markets have allowed them
to reorganize their labor markets as well,
matching customer demand characteristics
to the human capital characteristics of the
work force (Batt and Keefe 1999). As each
customer segment is more or less homoge-
neous, companies can identify different
levels of skills sufficient to meet the differ-
ent levels of product complexity and
customization for each consumer group.
For example, in the telecommunications
industry, residential consumers demand
standardized services with some potential
for value-added services such as voice mes-
saging, call waiting, additional lines, or
Internet services. Compared to the past,
new technologies have dramatically in-
creased the number of different types of
products, but each product has quite stan-
dard features. Workers serving residential
customers typically need a high school edu-
cation plus firm-specific skills to process a
high volume of transactions by simulta-
neously inputting data into the computer
and completing calls while the customer is
on line.

Compared to residential customers, small
businesses tend to demand more varied
products, including data transfer, internal
call transfer, and Intranet capabilities, and
representatives assigned to this market seg-
ment have more opportunity to sell to and
interactwith the customers. Accountagents
for larger business customersrequire knowl-
edge of still more varied and complex prod-
ucts, with greater potential for customi-
zation. Large business representatives sell
complex internal communications for com-
panies, including private branch exchange

systems and local area networks for voice,
data, and video transactions. These repre-
sentatives need less ability to rapidly ma-
nipulate information databases, but greater
skills in social interaction and negotiation
to customize offerings. This type of seg-
mentation in telecommunications re-
sembles that found by Keltner and Jenson
(1998) in commercial banking and insur-
ance.

In sum, customer segmentation provides
a mechanism for product differentiation
for distinct customer segments, and, in turn,
a sorting mechanism for the demand for
skill. With different telecommunications
call centers dedicated to particular seg-
ments, it is easier for the firm to create
distinct criteria for selection and hiring
based on the skill level required to meet the
level of complexity and customization for
each customer segment. Compared to the
past, when local service representatives
handled a wide variety of customers, cus-
tomer segmentation has led to the exist-
ence of more homogeneous skill groups
within each market segment, and more
variation across market segments.

It is important to note in passing that
labor market stratification based on cus-
tomer segments differs fundamentally from
other forms of labor market stratification
discussed in the literature. This stratifica-
tion is not based on differences between
primary and secondary firms, as in the in-
ternal labor market or dual and segmented
labor market literatures (Doeringer and
Piore 1972; Berger and Piore 1980). Nor is
it a product of contrasting core/periphery
uses of full-time versus contingent or part-
time employees (Osterman 1988). Rather,
differentiation in this process of labor mar-
ket stratification occurs within firms and
within occupations based on distinct cus-
tomer strata.

Firms are likely to pursue this segmenta-
tion strategy because there are good rea-
sons to expectit to lead to better economic
performance. From an economic perspec-
tive, segmentation should lead to greater
labor productivity and efficiency by creat-
ing a more specialized division of labor.
Also, from the perspective of strategic hu-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



430 INDUSTRIAL AND LABOR RELATIONS REVIEW

man resource management, segmentation
allows firms to “fit” or match their business
strategy to their human resource strategy,
and where “fit” exists, firms are likely to
have better organizational performance
(Dyer 1985; Arthur 1992; Wright and
McMahan 1992).

Where companies implement this type
of segmentation strategy, human capital
theory would suggest a direct relationship
between the value of the customer segment
served and the wage levels of the work
force. The resulting labor force segmenta-
tion may thereby serve as a mechanism for
sorting human capital. If so, then in multi-
variate analyses, any relationship between
the customer segment and employee wage
levels should disappear once human capi-
tal characteristics are taken into account.
If not, this would suggest that a price pre-
mium exists for working in a particular
segment, over and above the value added
by human capital. This might be true, for
example, if higher value-added customers
are more profitable (pay a price premium
for better service) and workers share in that
premium through contingent pay practices.
These issues are considered in the analysis
below.

Direct Mechanisms of
Skill-Biased Technical Change:
Human Resource Strategies

The ability to match customer character-
istics to labor market strata is one type of
advantage that firms derive from customer
segmentation. A second advantage, how-
ever, is the ability to create a coherent
human resource system to manage the cus-
tomer-provider interface. Once centers
are dedicated to a homogeneous group of
customers, firms have the opportunity to
create a coherent “systems architecture”
(Becker and Gerhart 1996)—from process
design and information technology to hu-
man resource practices—to compete in that
market segment. This might be viewed as
the functional equivalent of creating a
manufacturing plant dedicated to building
a particular product line, as in General
Motor’s Saturn plant.

In call centers, a coherent systems archi-
tecture entails the design of information
technology and process flows, work tasks,
and incentives so that employees can imple-
ment the firm’s customer strategy. Firms
have a range of options, depending on the
extent to which their customer strategy
emphasizes cost versus quality, service, or
innovation. Management theorists (Schele-
singer and Heskett 1991) have identified
two ideal typical models of service produc-
tion that are the functional equivalents of
mass production and high-involvement (or
high-performance) work systems found in
the industrial relationsliterature (Appelbaum
and Batt 1994). These distinct systems vary
along three dimensions: the relative skills
of the work force, the design of work and
technology, and the use of HR incentives
that induce commitment and effort
(Appelbaum et al. 2000).

Call centers competing primarily on cost
are likely to create work systems that maxi-
mize call volume and minimize costs. In
this work system, firms design information
systems with standardized menus of op-
tions that limit customers’ discretion so as
to minimize variability or uncertainty in
the production system (Bowen 1986; Mills
and Morris 1986). With standardization
builtinto software systems, jobs require low
relative skills and discretion, and firms are
likely to rely heavily on electronic monitor-
ing to ensure minimum levels of customer
service. Referred to as the engineering or
“production line” approach to services
(Levitt 1972), this type of HR strategy has
grown since the 1960s as a means of improv-
ing low productivity growth in the service
sector (Lovelock 1990). Individuals work-
ing in this system have high efficiency as
they repetitively perform simple tasks. La-
bor costs are low because there are few
costs associated with selection, training,
participation, or compensation. However,
service quality in this system is likely to
suffer because automation both limits prod-
uct and service options and shifts labor
costs to customers through self-service
menus. Also, employees have limited dis-
cretion to meet customer needs and the
division of labor leads to multiple hand-offs
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(Schlesinger and Heskett 1991).

Those call centers competing on quality
and customization, by contrast, are likely to
use human resource practices similar to
those defined as high-involvement systems
(Appelbaum and Batt 1994). In this work
system, firms design information systems to
provide a rich data base of information on
customers; and they design jobs to enhance
employees’ discretion to customize services
using data in the information systems and
their own knowledge of products, clients’
needs, and system capabilities. Firms pur-
suing this approach are likely to retain
higher-skilled employees, design jobs giv-
ing employees greater discretion, and pro-
vide commitment-enhancing incentives
such as investment in training and em-
ployee development, performance-based
pay, and employment security (Schlesinger
and Heskett 1991). This “service profit
chain” (Heskett et al. 1997) or “relation-
ship management” strategy (Gutek 1995;
Keltner 1995; Keltner et al. 1999) views
good service as a “bridge to sales.” Some
research shows that loyal customers buy
more and have more inelastic demand
curves, so that profitability per customer is
multiplicative (Reichheld 1996).

Empirical studies carried out primarily
in manufacturing have found fairly consis-
tent evidence that high-involvement prac-
tices are associated with better organiza-
tional performance in a number of indus-
tries (Black and Lynch 1998), including
apparel, medical electronics, and steel roll-
ing mills (Appelbaum et al. 2000); auto
assembly (MacDuffie 1995); semi-conduc-
tors (Bailey 1998); steel mini-mills (Arthur
1992); steel finishing lines (Ichniowski
1997); and general manufacturing (Snell
and Dean 1992; Youndt et al. 1996). The
most commonly cited explanation for this
positive relationship is that changes in glo-
bal markets and technology have reduced
the advantages of mass production systems
thatfocus on costalone. High-involvement
practices provide employees with the skills,
opportunities, and incentives to use new
technology more effectively, leading to
higher organizational performance. Re-
cent research has begun to show that such

high-involvement practices also lead to bet-
ter organizational performance in service
activities (Batt 1999, 2000; Delery and Doty
1996; Preuss 1997).

Previous research, however, has not fully
examined whether workers who use high-
involvement work practices receive higher
wages, and if so, why. A small number of
recent studies show mixed results. In a
longitudinal study using a nationally repre-
sentative sample of establishments,
Osterman (2000) found no evidence that
establishments with high-involvement prac-
tices paid higher wages to workers than did
other firms. By contrast, Appelbaum, Bailey,
Berg, and Kalleberg (2000) found that the
use of high-involvement systems was associ-
ated with higher wages in a qualitative and
quantitative study of the steel, apparel, and
medical instruments industries. Similarly,
Hunter and Lafkas (1998) found that the
interactive effect of more autonomouswork
organization and new technology produced
higher wages for retail bank workers. Two
other studies of workers in self-managed
teams, often a key component of high-in-
volvementsystems, found that they received
higher wages because they worked more
overtime to absorb supervisory tasks
(Weisman et al. 1993; Batt 2001).

If high-involvement systems are associ-
ated with better performance, then it is
reasonable to ask whether these outcomes
translate into higher wages for workers.
The emphasis on skills in the high-involve-
ment literature is consistent with the hu-
man capital argument that higher-skilled
workers are more productive and hence
receive higher wages. The issue examined
in this paper is whether the design of work,
technology, and incentives explains varia-
tion in wages over and above that explained
by the skills of the work force. There is
reason to believe that variation in these
dimensions of work systems should contrib-
ute to explaining wage variation because
they influence the extent to which employ-
ees are able to use their skills productively.
As indicated above, work designed to en-
hance individual discretion allows employ-
ees to respond immediately to customer
demands and to identify sales opportuni-
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ties when interacting with the customer.
Collaboration in teams is likely to pay off
because workers have more opportunities
for learning. Batt (1999), for example,
found that service representatives in self-
directed teams had the same job duties as
those in traditionally supervised groups,
but had statistically significantly higher sales
because of better learning and problem-
solving relating to customers and the use of
new technology. Similarly, technology de-
signed to provide a rich database of cus-
tomer information is likely to enhance
employees’ ability to provide good service
(enhancing customer loyalty) and gener-
ate new sales.

Because telecommunications firms are
likely to place more emphasis on cost in
price-conscious mass (or residential) mar-
kets, it is likely that the production line
approach is more common in call centers
serving mass markets and the high-involve-
ment approach is more common in call
centersserving higher-value customers. For
example, a transparent indicator of the
emphasis on high-volume, low-cost transac-
tions is the number of calls handled per
employee per day (or job cycle time). The
survey data for this study show that the
typical operator handles 900 calls per day;
the typical residential representative, 100;
the typical small business representative,
64; and the typical large business repre-
sentative, 32. However, even among estab-
lishments serving the same customer seg-
ment, it is likely that firms will vary in their
relative emphasis on cost versus quality or
service. Thus, variation in human resource
systems should explain variation in wages
over and above that explained by customer
segment and human capital.

In sum, the model of wage determina-
tion used in this paper views wages as a
function of business strategies of customer
segmentation and the choice of HR system
along with other causal factors. In the
analyses below, I first consider whether
customer segmentation is simply a sorting
mechanism for the demand for skill. If so,
then any independentrelationship between
customer segment and wage level should
disappear when human capital variables

Reproduced with permission of the copyright owner.

are added to the wage equation. The sec-
ond question is whether the choice of work
and HR practices exerts an influence on
wage levels over and above that predicted
by customer segment and human capital.
To the extent that high-involvement prac-
tices allow human capital to be used more
productively, a wage premium should be
associated with the use of these practices.

Finally, other conditions are likely to
influence wage levels directly, or indirectly
by influencing the firm’s ability to pursue
its preferred business strategy and HR prac-
tices. Unions influence wage levels directly
by negotiating wages in collectively bar-
gained contracts. Recent estimates of the
union wage premium across all industries
are in the range of 15-18% (Lemieux 1993;
Card 1998). The union wage premium for
telecommunications service and sales work-
erswas 20% in 1998, according to my analy-
sis of the 1998 CPS data. Similarly, local
labor market conditions, such as the level
of unemployment and the local cost of
living, are likely to directly affect firms’
wage-setting policies. Other factors that
are likely to indirectly influence wage levels
include the competitiveness of product
markets, organizational size, and whether
establishments are part of larger organiza-
tions (Osterman 1994). Thus, my model of
wage determination controls for relevant
product market, labor market, and organi-
zational factors likely to influence business
strategy, HR practices, and wage levels. In
sum, the following wage determination
model is estimated in the statistical analysis
that follows:

Wages = f(labor markets, product markets,
organizational characteristics, union
presence, customer segment targeted,
human capital, HR practices)

Methods

I used several techniques to reduce mea-
surement problems often found in work-
place studies. First, because human re-
source practices vary considerably by orga-
nizational unit and occupational subgroup
(Osterman 1987; Jackson et al. 1989), sur-
vey questions asked managers about their
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“core” non-management group of service
and sales workers. This strategy follows
Osterman (1994, 2000), among others. To
reduce problems of reliability, I used only
general managers as respondents, since
some research shows that theyare less likely
than HR managers to be excessively opti-
mistic in their assessments of HR practices
(Wright et al. 1999).

Another way to improve reliability is to
base survey questions on field research and
to frame questions in language that is in-
dustry- and occupation-specific. I con-
ducted site visits to 15 telecommunications
call centers in a range of markets (local,
long distance, cellular, cable) and customer
segments (residential, small business, large
business) in 6 companies in 5 geographic
regions. Interviews covered the general
manager, middle managers in operations
and information systems, first-line supervi-
sors, and service agents. I also observed
workers’ interactions with customers, their
use of information systems, and discretion
at work.

Based on this information, in the survey
I operationalized concepts in terms that
were industry- and occupation-specific, re-
sulting in questions that a general manager
could readily answer about such things as
call handling time, scripts, and the use of
electronic monitoring. Thisapproach helps
reduce measurement error by focusing on
relatively objective information in the lan-
guage that the call center manager uses.
The trade-off resulting from this focus on a
specific occupation is lower generalizability.
I chose to privilege contextual validity be-
cause it is more likely to yield accurate
results, especially given this study’s reli-
ance on one respondent. However, I also
included in the analysis standardized scales
drawn from the human resources/indus-
trial relations literature.

I also used outside information as a ran-
dom check to verify survey responses. First,
I compared survey items (date establish-
ment founded, primary market, and size)
to data contained in the Dun and Bradstreet
listing. The means for each variable in the
two data sets are not statistically signifi-
cantly different. The mean date of found-

ing in each data set, for example, is 1986
(r=.75). The primary industry segment is
a categorical variable (wireline, wireless,
cable, internet), and is correlated atr = .78.
The mean establishment size in the Dun
and Bradstreet listing is 108 (s.d. 144), and
in the survey data it is 119 (s.d. 174) (r. =
.55). Establishment size estimates are likely
to be larger in the survey data because the
industry is rapidly expanding and consoli-
dating, and the Dun and Bradstreet data
were collected almost one year prior to the
survey data. Second, I examined union
contracts and found that the wage ratesand
job titles reported by managers at specific
Bell companies were comparable to those
in the corresponding union contracts.
Third, I compared my survey data to the
1998 CPS data for the telecommunications
industry (CPS 1998). The most compa-
rable group in the CPS is clerical and sales
workers. The 1998 median annual pay in
the CPS is $31,200 for union clerical and
sales workers and $26,000 for non-union
workers, compared to $33,000 for union
workers and $28,000 for non-union work-
ersin mysample. Given the fact thatI over-
sampled large establishments that tend to
pay higher wages and to be more heavily
unionized, these comparisons are reason-
ably consistent.

Sample

The sample isa stratified random sample
drawn from the Dun and Bradstreet listing
of establishments. Establishments were
stratified by size (10-99 employees, 100-
plus employees) and by SIC code (4812,
cellular; 4813, wireline; 4841, cable), with
establishments with over 100 employees
over-sampled so that the results would rep-
resent a larger percentage of the industry’s
work force. The sample also was stratified
by state location, and all states are repre-
sented. Because Internet service providers
(ISPs) are an important new part of the
industry, but not systematically captured by
SIC code, additional ISPs were identified
through the Directory of National Dial-up
Providers and Area Codes of Operation.

A university-based survey team adminis-
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Table 1. Sample Distribution by Industry Segment, Customer Segment, and Unionization.

No. % % % Union % Union
Segment Establishments Workers  Establishments Workers Establishments Workers
Industry Segment
Wireline 187 26,349 52.8 69.5 26.7 54.9
Wireless 85 5,514 24.0 14.6 1.2 2.8
Cable TV 37 4,197 16.1 11.1 5.3 1.8
Internet SP 25 1,834 7.1 4.8 0.0 0.0
Total 354 37,894 100.0 100.0 15.3 38.9
Customer Segment
Large Business 68 4,312 19.2 11.4 4.4 8.1
Small Business 86 6,362 24.3 16.8 12.8 42.2
Residential 106 20,024 29.9 52.8 21.9 39.0
No Targeted Segment 77 5,445 21.8 14.4 14.3 56.6
Operator Services 17 1,751 4.8 4.6 35.3 46.2
Total 354 37,894 100.0 100.0 15.3 38.9

Source: 1998 Survey of Telecommunications Services Establishments.

tered the telephone survey in the fall of
1998. The telephone interview averaged 52
minutes, and yielded a 54% response rate.
To check for response bias, I estimated a
logit model with the dependent variable
equal to 1 if the establishment participated
in the survey. There were no statistically
significant effects for whether the estab-
lishment was a branch or a single location,
whether it was publicly or privately held, or
whether a Bell company owned it. Internet
service providers were somewhat less likely
to respond, perhaps because they are less
likely than other segments to self-identify
with the telecommunications industry (com-
pared to, for example, software and infor-
mation services). Smaller establishments
were somewhat more likely to respond.
To identify customer segmentation, I
divided establishments into five groups:
operator services, residential target, small
business target, large business target, and
universal centers. Operator services is in-
cluded because it represents the lowest-
valued service channel: while it is histori-
cally a cost center, deregulation has turned
it into a fee-generating business because
directory assistance is no longer free. What
I refer to as large business primarily in-
cludesregional businesses, because national
and global accounts are typically handled
through small offices inside larger office

complexes that were notaccessible through
the Dun and Bradstreet listing. Thus, this
study does not capture the highvalue added
customers, nor the high end of the labor
market. It represents a more conservative
estimate of wage inequality in service and
sales operations.

Table 1 shows the final distribution of
the sample, both by the number of estab-
lishments, and weighted by the number of
“core” employees in each establishment,
defined as the largest group of non-mana-
gerial employees who perform the core
production work of the establishment. The
weighting is important because there is
great size variation among the establish-
ments, reflecting the co-existence of the
traditionally dominant players from the Bell
system and new entrants. The sample break-
down by establishment is 53% in wireline,
24% in wireless, 16% in cable TV, and 7%
in Internetservices. Thisdistribution closely
resembles the original distribution in the
Dun and Bradstreet listing. The wireline
segment, however, covers 70% of the work
force, showing the continued dominance
of this segment in the industry.

With respect to customer segments, the
largest group of establishments (30%) and
the largest group of workers (53%) serve
the residential or mass market. Another
24% of establishments (17% of workers)
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serve small business; and 19% of establish-
ments (11% of workers) serve large busi-
ness. Over three-quarters of offices in the
sample were pursuing a targeted customer
strategy, while 22% had no such strategy.
The share of all telecommunications work-
ers employed by operator services, which
stood at 60% in the 1920s and 45% in the
1950s, is now less than 5% as a result of
automation and self-service dialing (Kohl
1993).

Reflecting the fact that unionized estab-
lishments tend to be relatively large, a total
of 15% of all establishments in the sample
are unionized, but 39% of the sample work
force is unionized. Thisis somewhat higher
than the 32% rate of union density for this
occupational group in the CPS data, and
the difference again reflects my strategy of
over-sampling larger establishments. Union
membership continues to be concentrated
in the wireline industry, in which 55% of
the core work force is unionized. By con-
trast, less than 3% are unionized in the
newer industry segments. Also, unioniza-
tion is concentrated in the lower value-
added customer segments. While less than
10% of workers serving large business are
unionized, 39% or more are union mem-
bersin the lower-valued customer segments
and operator services. All unionized work-
ers are represented by the Communica-
tions Workers of America (CWA).

Measures

Complete definitions of all variables are
provided in the appendix. There are three
dependent variables in this study, all mea-
sured at the establishment level: natural
log of median annual pay, natural log of
median total annual pay (wages + over-
time), and natural log of median total com-
pensation (median annual pay + the costs
of benefits, but excluding overtime). Com-
paring wages with and without overtime is
important because almost 30% of the work
force in this sample are exempt from wage
and hour laws and ineligible for overtime.
Because the outcomes are very similar for
the three dependent variables, I present
the analyses for median annual pay and

then describe the results for the other de-
pendent variables. The independent vari-
ables fall into four categories: market,
organizational characteristics, and union
presence; business strategy; human capital;
and work organization and HR practices
(including the design of work, use of infor-
mation technology, and HR incentives).

For product market characteristics, I in-
cluded the primaryindustry segment served,
defined by SIC code: wireless, cable TV,
Internetservice providers, or the traditional
wireline segment (the omitted category). I
included the 1998 local unemploymentrate
in the county or city where the establish-
ment is located, based on the Local Area
Unemployment Statistics of the Bureau of
Labor Statistics. The 1998 local cost of
living is drawn from the Economic Research
Institute’s Geographic Reference Report (see
the appendix for a fuller description of
these data). Organizational characteristics
include size and whether the establishment
is part of a larger organization. Union
presence is captured by a dummy variable
(where 1 = union, 0 = no union). The core
work force is defined narrowly enough to
fall completely within one bargaining unit,
and therefore eitheris entirelyrepresented
by a union or is non-union.

Business strategy, as indicated above, is
measured by a series of dummy variables
for each of the five segments; the universal
center is the omitted category.

Human capital characteristics are cap-
tured by four categories: formal educa-
tion, exempt employment status, company
tenure, and gender. Formal education is
the average years of education of the typi-
cal core worker in the establishment. Ex-
empt status is a dummy variable, with 1
indicating establishments that classify their
core work force as exempt from wage and
hour laws. Tenure is captured by two mea-
sures: the proportion of the work force
that has less than one year of company
tenure, and the proportion that has more
than ten years of tenure. Gender of the
work force is the percentage of the
establishment’s core work force that is fe-
male. As this study is limited to non-mana-
gerial employees, exempt status is likely to
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Table 2. Means, Standard Deviations, and Correlations among Variables.

Variable Mean s.d. 1 2 3 4 5 6 7 8 9 10 11
1 Median Annual Pay 10.356  0.509 1.000

2  Wireless Market 0.237 0.426 -0.075 1.000

3 Cable TV Market 0.158 0.365 -0.288 -0.242 1.000

4 Internet Market 0.071 0.257 0.076 -0.154 -0.120 1.000

5 Avg. 1998 Loc.

Unempl. 4.417 2400 -0.129 0.038 -0.011 -0.093 1.000
6 Avg. 1998 COLA 1.069 0.158 0.189 -0.053 -0.009 -0.022 0.135 1.000
7 Avg. Wkly. Work

Hrs. 43.298 8.598 0.395 -0.030 -0.092 0.168 -0.044 0.052 1.000
8 Total Employees

(Ln) 4.149 1576 0.047 -0.124 0.174 -0.037 -0.127 -0.066 -0.017 1.000
9 Part of Bell

Company 0.246 0.431 0.104 0.098 -0.248 -0.132 0.079 0.017 -0.044 0.144 1.000
10 Union Presence 0.153  0.360 -0.003 -0.217 -0.120 -0.117 0.061 0.018 -0.094 0.274 0414 1.000
11 Large Business

Target 0.192  0.295 0.5331 -0.103 -0.172 0.034 -0.043 0.142 0.191 -0.067 -0.012 -0.148 1.000
12 Small Business

Target 0.243  0.429 -0.019 -0.037 -0.047 0.075 0.006 0.064 -0.027 -0.122 -0.033 -0.040 -0.276
13 Residential

Target 0.299 0.459 -0.270 0.012 0.274 -0.036 0.003 -0.051 -0.088 0.281 0.014 0.119 -0.319
14 Operator Services 0.048 0.214 -0.239 0.092 -0.061 -0.062 0.087 -0.101 -0.100 -0.003 -0.006 0.125 -0.110
15 Education (Yrs.) 13.717 1.696 0.645 0.018 -0.297 0.231 -0.110 0.156 0.337 -0.096 0.032 —0.243 0.424
16 % of Work Force

Exempt 0.298 0.458 0.556 -0.071 -0.233 0.146 -0.069 0.137 0.190 -0.091 -0.041 -0.162 0.491
17 Tenure < 1 Year

(%) 4.883 19.286 -0.024 -0.061 -0.054 0.168 -0.007 0.085 0.054 -0.080 -0.036 -0.089 0.001
18 Tenure > 10 Year

(%) 8.068 24.698 0.028 0.073 -0.059 0.105 -0.007 -0.021 0.090 -0.024 0.053 -0.055 -0.015
19 Female (Percent) 0.630 0.299 -0.470 -0.056 0.251 -0.299 0.096 -0.112 -0.223 0.207 0.089 0.207 -0.278
20 No. Emails/Day 10.898 13.624 0.391 -0.056 -0.120 0.299 -0.079 0.039 0.244 0.044 0.036 -0.086 0.317
21 % Electronically

Monitored 0.362 0405 -0.368 -0.043 0.228 -0.134 (0.048 -0.080 -0.143 0.340 0.066 0.177 -0.186
22 Technology

Mediation Scale 0.671 0.255 -0.480 -0.062 0.212 -0.056 -0.034 -0.071 -0.200 0.255 -0.019 0.147 -0.349
23 Discretion Scale 2928 0.697 0.426 -0.001 -0.189 0.190 -0.041 0.048 0.233 -0.276 -0.124 -0.298 0.321
24 Offline Probl.-Solv.

Teams 0.510 0.376 0.109 -0.002 -0.059 0.102 0.043 0.016 0.081 -0.148 -0.097 -0.149 0.089
25 Online Self-

Directed Teams 0.170  0.330 0.148 -0.068 -0.059 0.161 -0.007 0.028 0.164 -0.051 -0.090 -0.130 0.141
26 Ongoing Training 2.008 1702 0.079 -0.012 0.068 0.070 0.078 -0.012 0.090 0.043 0.021 0.024 0.096
27 % Variable Pay 0.226  0.273 0.402 0.176 -0.179 0.096 -0.084 -0.050 0.179 -0.190 -0.054 -0.205 0.219
28 % Full-Time &

Permanent 0.894 0.195 0.287 -0.076 -0.018 -0.034 0.030 -0.014 0.128 0.105 0.031 0.083 0.157

indicate professional status, or having a
four-year college degree (it correlated with
education level at .54). However, over 15%
of establishments in the lower-skilled mass
market defined the core as “exempt,” sug-
gesting efforts to either “quasi-profession-
alize” the work force or deter unionization.

For work and human resource practices,
I developed three types of measures: the
use of technology, the design of work, and
HR incentives. As noted earlier, the litera-
ture on high-involvement work systems usu-
ally includes skill level as one of the dimen-
sions of HR practices, because practices

such as selection, recruitment, and train-
ing influence the stock of human capital in
the establishment. In this case, I examined
skill level separately (as one measure of
human capital), which creates a more con-
servative estimate of the influence of HR
practices.

Three items capture how technology is
used—one captures its use as an informa-
tion resource; one measures automation
(technology-mediated customer interac-
tion); and one measures electronic moni-
toring. Technology as a resource is mea-
sured by the number of emails sent by
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12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1

2

3

4

5

6

7

8

9

10

11

12 1.0600
13 -0.370 1.000

14 -0.127 -0.147

15 0.016 -0.255 -0.166 1.000

16 -0.031 -0.240 -0.149 0.536 1.000

17 0.030 -0.007 -0.040 0.172 0.036 1.000

18 -0.057 0.013 0.107 -0.002 0.005 0.266 1.000

19 -0.061 0.200 0.138 -0.441 -0.328 -0.049 0.027 1.000

20 -0.154 -0.036 -0.136 0.363 0.324 0.068 -0.041 -0.194 1.000

21 -0.027 0.203 0.168 -0.327 -0.326 -0.051 -0.119 0.247 -0.169 1.000

22 -0.050 0.250 0.203 -0.428 -0.349 0.013 -0.026 0.466 -0.150 0.435 1.000

23 -0.014 -0.249 -0.195 0.449 0.397 0.068 0.104 -0.296 0.291 -0.443 -0.338 1.000

24 -0.045 -0.096 -0.039 0.150 0.189 0.004 -0.020 -0.068 0.081 -0.045 -0.069 0.286 1.000

25 -0.086 -0.027 -0.061 0.150 0.188 0.127 -0.045 -0.113 0.171 -0.052 -0.040 0.260 0.225 1.000

26 ~0.041 0.016 -0.125 0.069 0.092 -0.095 -0.043 0.016 0.164 -0.014 -0.048 0.115 0.065 0.039 1.000

27  0.100 -0.215 -0.102 0.410 0.249 -0.005 -0.007 -0.295 0.139 -0.228 -0.360 0.370 0.092 0.171 0.163 1.000
28 -0.034 -0.113 -0.085 0.222 0.172 -0.024 -0.025 -0.037 0.149 -0.060 -0.101 0.165 0.134 -0.033 0.109 0.089

Note: Values greater than 10.111 are significant at p <.05.

management each day to update employ-
ees about product information or company
procedures. Technology as a monitoring
device is measured by the percentage of
employees’ performance that is electroni-
cally monitored each day. Technology-
mediated service is captured by a three-
item scale: the percentage of work time
core employees spend providing telephone-
mediated (as opposed to face-to-face) ser-
vice (0-100%); the percentage of transac-
tions they complete while the customer is
on the telephone; and the percentage of
work time core employees spend simulta-
neously on-line at a computer and answer-
ing the telephone. Items in the scale were
standardized, and a mean score was com-
puted (Cronbach’s alpha = .67).

Work design, or the opportunity to use
one’s skills, is measured by three variables:
discretion; use of offline problem-solving
groups; and use of self-directed teams. Dis-
cretion is defined by ten items with 1-5
Likert scales adapted from MacDuffie
(1995) and Hunter and Lafkas (1998). The
scale includes employee influence over

tasks; tools; work methods; pace of work;
work schedules; use of computers; and
methods for handling customer interac-
tions, complaints, and non-routine requests.
The variables measuring discretion were
rescaled to mean 0 and a standard devia-
tion of one, and the mean score was com-
puted (Cronbach’s alpha = .79). Use of
teams is measured by the percentage of the
core work force that participates in the two
types of teams. Off-line problem-solving
teams refer to groups of employees, usually
in conjunction with supervisors, who meet
periodically off the job to solve work-re-
lated issues. On-line self-directed teams
are groups (rather than individuals) who
form the basic unit of production and are
responsible for many operational decisions
without consulting management. Three
measures of HRincentives are used: days of
on-going training each year; the percent-
age of pay thatis variable; and employment
security (percent of work force that is full-
time and permanent rather than part-time
or temporary). I also control for average
weekly work hours.
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Table 3. Means of Human Capital, HR Practices, and Wages by Targeted Customer.

Large Small Residential Operator Signif.:
Variable Business Business Customer Services p. < .05
Human Capital
a) Education Level of Core (Yrs.) 15.197 13.765 13.049 12.438 a,b,c,d
b) Use of Exempt Staffing 75.758 26.190 12.871 0.000 a,c,d
¢) % Female Work Force 45.769 59.500 72.225 81.625 a,b,c,d
d) % with < 1 Year Tenure 26.925 31.372 31.154 35.176
e) % with > 10 Years Tenure 29.773 22.940 32.606 66.000 a,b,c
Human Resource Practices
Technology Use
a) Emails to Employees/Day 19.810 7.232 10.144 2.941 a,b,c,d
b) % Time Electronically Monitored 20.652 34.217 48.731 66.176 a,b,c,d
¢) Technology Mediated Service 0.487 0.648 0.768 0.917 a,b,c,d
Work Design
a) Discretion (1-5 Scale) 3.385 2.910 2.661 2.324 a,b,c,d
b} % in Problem Solving Teams 0.578 0.480 0.454 0.445 b
¢) % in Self-Directed Teams 0.265 0.120 0.157 0.082 a,c
HR Incentives
a) On-Going Training (Wks./Yr.) 2.342 1.885 2.049 1.063 a
a) % Pay That Is Variable 34.758 27.506 13.693 10.588 a,b,c,d
b) % Permanent & Full-Time 95.360 87.759 86.089 82.054 a,c,d
HIWS Index (Std) 0.391 -0.039 -0.181 -0.496 a,b,c,d
Union Presence
% of Establishments Unionized 4.412 12.791 21.905 35.294 a,d
Compensation
Median Annual Base Pay $61,603 $34,786 $27.,271 $19,382 a,b,c,d
Median Annual Overtime Pay $339 $1,674 $1,764 $1,346 C
Benefits Costs as % of Base Pay 17.167 24.534 25.973 26.667
Total Compensation $78,390 $45,504 $35,708 $24,061 a,b,c,d

a=residential and large businesses are significantly different at p <.05; b = residential and small business are
significantly different at p < .05; ¢ = small business and large business are significantly different at p < .05;d =
operators are significantly different from residential, small business, and large business at p < .05.

Findings

Table 2 provides the means, standard

deviations, and correlation matrix for all
variables. To provide a transparent view of
the data, Table 3 provides the means and
analysis of variance of the dependent and
independentvariables by customer segment
served. As expected, it shows a consistent
pattern of variation in skills, HR practices,
and wage levels across the four identified
segments, and the differences are statisti-
cally significant for most variables.

For example, the mean education level is
12.4 vears in operator services, 13 years in
residential centers, 13.7 in small business,
and 15.2in large business. Whereaswomen

account for 46% of the work force in the
large business segment, they comprise 82%
of operator services workers. Similarly, the
percentage of establishments that are
unionized is 4% in the large business seg-
ment, but 35% in operator services. With
respect to technology use, the percentage
of daily work that is electronically moni-
tored varies from 21% in centers serving
large business to 34% in those serving small
business, 49% in residential services, and
66% in operator services. Variable pay
averages 35% for large businessreps, 27.5%
for small business reps, 14% for residential
reps, and 11% for operators. The percent-
age of the work force thatis permanentand
full-time varies from 95% in the large busi-
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ness segment to 82% in operator services.
Median annual pay ranges from $61,603
for large businessrepresentatives to $19,382
for operators.

Only call centers targeting small busi-
nesses and residential consumers have some
characteristics in common, which is prob-
ably due to the fact that many small busi-
nesses (“mom and pop shops”™) resemble
high-end residential consumers (for ex-
ample, with home offices), making it diffi-
cult to differentiate these customer seg-
ments. In sum, the data suggest there is
systematic variation in human capital, HR
practices, and wages across the targeted
customer segments. In addition, separate
analyses confined to the subsample of com-
panies with multiple establishments yielded
very similar patterns, indicating that the
variation by customer segment occurs across
establishmentsin the same company, rather
than only across establishments in differ-
entcompanies. Also, in regression analyses
not shown, the customer segment consis-
tently is a statistically significant predictor
of human capital and HR variables.

To examine multivariate relationships, I
used ordinary least squares (OLS) regres-
sions. However, because the data pertain
to multiple establishments for some com-
panies, the OLS assumption that observa-
tions are independently distributed is vio-
lated. I therefore used a Huber correction
technique (Huber 1967) to correct for the
company cluster effect and to create more
robust standard errors. The results re-
ported here use a Huber correction.® For

31 also estimated the models using weighted least
squares (WLS), weighted by the size of the core work
force in each establishment. The logic for using WLS
is that the wage data are collected at the establish-
ment level, but the size of each establishment varies
substantially, with larger establishments more likely
to be unionized. Outcomes using both methods
produced very similar results, with the exception that
the WLS regressions provided a better fit and ex-
plained an additional 10% of the variance in the final
model, due primarily to the added significance of the
union coefficient. Because I do not have individual-
level data, and in order to provide a more conserva-
tive estimate, I report the results using OLS regres-
sions.

each dependent variable, I estimated sepa-
rate equations for each group of indepen-
dent variables (Table 4). I then estimated
a set of four hierarchical equations (Table
5). Equation (1) (Table 5) provides the
base case, including product and labor
market characteristics, organization char-
acteristics, and union presence; the second
equation adds the business strategy of cus-
tomer segmentation; the third adds human
capital variables; and the fourth adds mea-
sures of human resource practices. Each
table reports coefficients and standardized
betas.

In Table 4, each set of factors explains a
statistically significant portion of the vari-
ance (p < .001). Product market, labor
market, and organization characteristics,
together with union presence, explain 31%
of the variance; customer segments explain
34%; human capital variables explain 53 %;
and HR practices explain 49.5%. In these
equations, most of the independent vari-
ables are statistically significant (p <.05) in
the expected direction.

In the first equation in Table 4, wages are
statistically significantly lower in call cen-
ters serving the wireless (p <.05) and cable
TV (p < .001) product markets, even with
the addition of controls for the higher
unionization rates in wireline establish-
ments. As expected, a higher local unem-
ploymentrate is associated with statistically
significantly lower wage levels (p < .001),
while a higher cost of living is associated
with statistically significantly higher wage
levels (p < 01). Unions are associated with
lower wage levels when customer segments
are not controlled for, a reflection of the
fact that (as shown in Table 3) they are
found in the lower-skilled tiers of the occu-
pation. It is noteworthy that when wage
levels are regressed on the union variable
only, the union explains virtually none of
the variance. In equation (2), relative to
establishments taking a universal approach
to service (the omitted category), those call
centers targeting large business pay wages
that are statistically significantly higher (p
< .001); those centers in residential or op-
erator services pay wages that are statisti-
cally significantly lower (p <.01; p. <.001);
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Table 4. Predictors of Ln Median Annual Pay of Service and Sales Workers.

Std.

Coeff. beta Coeff.

Std. Std. Std.
beta Coeff. beta Coeff. beta

Markets, Organization, Union
Wireless Market -0.167
Cable TV Market -0.446
Internet Market -0.089
Avg. 1998 Local

Unemploym.
Avg. 1998 COLA
Avg. Wkly Work Hours
Total Employees (Ln)
Part of Bell Company
Union Presence

Business Strategy
Large Business Target
Small Business Target
Residential Target
Operator Services

Human Capital
Education (Yrs.)

% of Work Force
Exempt

Tenure < 1 Year (%)

Tenure > 10 Year (%)

Female (Percent)
Human Resource Practices
No. Emails/Day
% Electronically
Monitored

Technology Mediated
Service

Discretion Scale

Offline Probl.-Solv.
Teams

Online Self-Directed
Teams

Ongoing Training

% Variable Pay

% Full-Time &
Permanent

Constant

F Ratio

R-Squared

N = 269.

-0.147*
—0.337%%*
-0.042

-0.026
0.571
0.022
0.020
0.113

-0.137

~0.131%%*
0.170%*
0.356%***
0.057
0.093*

-0.089*

0.618
0.049
-0.167
~-0.467

8.927%%*
17.480***

0.310 0.340

10.274%#*
26.940%%*

0.470%**
0.042
~0.151%%*
~0.206%**
0.135  0.446%**
0.287
-0.003
0.002
-0.328

0.255%**
-0.127*

0.093+
=0.197%%*

0.009 0.238***

-0.137  -0.108*

-0.596
0.105

(.30 *#*
0.141*

0.036 0.027

0.047

-0.011
0.309

0.028
~0.038
0.166**

0.586

9.767***
36.060***

0.495

0.202%*
8.602%

61.660%*+
0.532

‘Statistically significant at the .10 level; *at the .05 level; **at the .01 level; ***at the .001 level.

and the small business segment represents
an intermediate case. Among human capi-
tal variables in equation (3), years of educa-
tion has the largest statistically significant
size effect (p < .001), followed by percent-
age of the work force that is exempt (p <
.001). Establishments with a higher pro-
portion of employees with low tenure pay
wages that are statistically significantly lower
(p <.05), as do those with a higher propor-
tion of female workers (p < .001). With
respect to the HR practice variables, all but
teams and training are statistically signifi-

cant (at least at p < .05). The analyses for
each set of factors behave very similarly for
the other two dependent variables, total
pay and total compensation (analyses not
shown).

The results in Table 4 are explored more
fully in the hierarchical equations in Table
5. Over the base case (market, organiza-
tional, and union factors), which explains
an initial 31% of the variance in wages,
customer segmentation explains an addi-
tional 18% of variance, and the change in
R? is statistically significant (p < .001).
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Table 5. Predictors of Ln Median Annual Pay of Service and Sales Workers (Full Model).
Std. Std. Std. Std.
Coeff. beta Coeff. beta Coeff. beta Coeff. beta
Markets, Organization, Union
Wireless Market -0.167  -0.147* -0.022  -0.020 -0.026 -0.022 -0.058  -0.051
Cable TV Market —-0.446 —0.837#%* -0.293 —0.22]%** -0.124 ~0.093+ -0.112 -0.084"
Internet Market -0.089 -0.042 -0.002 -0.001 -0.239 -0.113* -0.236 -0.111*
Avg. 1998 Local
Unemploym. -0.026 —0.131*** -0.020 —0.101%** -0.008 -0.042 -0.009 -0.043
Avg. 1998 COLA 0.571 0.170** 0.350 0.104* 0.250 0.074* 0.323 0.096*
Avg. Wkly. Work Hours  0.022 0.356%%* 0.017 0.281*** 0.012  0.189%*x* 0.010 0.161%**
Total Employees (Ln) 0.020 0.057 0.029 0.083" 0.040  0.115%*** 0.065 0.187%%*
Part of Bell Company 0.113 0.093* 0.042 0.035 0.006 0.005 0.020 0.016
Union Presence -0.1387 -0.089* 0.052 0.034 0.188  0.123** 0.202 0.132%x*
Business Strategy
Large Business Target 0.518 0.394%** 0.200  0.153* 0.175 0.134*
Small Business Target 0.045 0.039 -0.013 -0.011 0.034 0.030
Residential Target -0.108 -0.098* -0.067 -0.060 -0.003 -0.002
Operator Services -0.391 —0.178%** -0.292 -0.129%** -0.123 -0.055
Human Capital
Education (Yrs.) 0.099  0.327%*x* 0.061 0.200%**
% of Work Force
Exempt 0.222  0.197%** 0.150 0.133*
Tenure < 1 Year (%) -0.003 -0.096 -0.002 -0.088*
Tenure > 10 Yr. (%) 0.001  0.068 0.001 0.055
Female (Percent) -0.356 ~0.214*** ~0.253 ~0.152%%%
Human Resource Practices
No. Emails/Day 0.004 0.104*
% Electronically
Monitored -0.119 -0.094*
Technology Mediated
Service -0.219 ~0.111*
Discretion Scale 0.101 0.136%*
Offline Probl.-Solv.
Teams 0.059 0.044
Online Self-Directed
Teams 0.016 0.010
Ongoing Training -0.012  -0.039
% Variable Pay 0.233 0.126%*
% Full-Time &
Permanent 0.150 0.052*
Constant 8.927%*x 9.169%*:* 8.264%** 8.262%x*
F Ratio 17.480%%* 18.930%** 28.470%%* 40.260%**
R-Squared 0.310 0.492 0.669 0.742
Chg. R-Squared 0.181 0.177 0.073
F for Chg. R-Squared 22.714%%* 26.740%%* 7.518%*%x*

N = 269.

*Statistically significant at the .10 level; *at the .05 level; **at the .01 level; ***at the .001 level.

Human capital variables explain another
17.7% of variance (p for change in R* <
.001). Finally, HR practices add another
7.3% in explanatory power to the equa-
tions (p < .001). The full model explains
74.2% of the variance in median annual
wages.

Several findings are noteworthy. In the
second equation in Table 5, once other
factors are controlled for, targeting par-
ticular customer segments has the predicted
relationship to wages. Employees in large

business centers receive a 67.9%* wage pre-
mium over those who work in centers pro-
viding universal service (the omitted cat-
egory). Residential service centers pay

‘For logged dependent variables, the formula for
converting coefficients to percent change associated
with the coefficientis W=100*(eB- 1), where ¢is the
base for natural log (= 2.71....) and Bis the value of
the coefficient. All findings reported below are based
on this formula.
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10.2% less, and operator centers pay 32.4%
less than those centers providing universal
service. Also, with the addition of the cus-
tomer segment variables, the statistically
significant negative relationship between
the union and wage levels becomes posi-
tive, indicating that the negative associa-
tion found in Table 4 likely was due to
union concentration in lower wage tiers of
the occupation.

In equation (3) (Table 5), with the addi-
tion of the human capital variables, the size
and statistical significance of the customer
segment variables are reduced, but are not
eliminated. This result suggests that, as
expected, the segmentsare asorting mecha-
nism for skill. The magnitude of the coef-
ficients is lower by over half for the large
business segment and by about one-third
for residential and operator services. How-
ever, human capital variables only partially
mediate the relationship between customer
segment and wage levels, as both the posi-
tive coefficient for large business segments
and the negative coefficient for residential
and operator services continue to be statis-
tically significant. Turning to the indi-
vidual human capital variables, years of
education has the largest size effect, fol-
lowed by the percentage of the work force
that is female, and the percentage of the
work force that is exempt.

In the full model (Table 5), six of the
nine human resource variables are statisti-
cally significant (at least p <.10) and have
the predicted relationship to wages. Also,
the size and statistical significance of the
customer segment and human capital vari-
ables are lower, but not eliminated in the
presence of the HR variables. That is,
consistent with Table 3 above, HR practices
co-vary with the customer segment served
and the level of human capital, with high-
involvement HR practices more likely to be
adopted for high-end customers and em-
ployees with higher skills serving those cus-
tomers. However, HR practices also help
explain wage variation over and above that
explained by customer segment and hu-
man capital. There is a statistically signifi-
cant relationship between wage levels and
use of technology (p < .05), the level of

discretion employees have (p <.01), use of
variable pay (p < .01), and staffing policies
thatemphasize a full-time, permanentwork
force (p <.10). Teams and on-going train-
ing do not have a statistically significant
association. Among the HR practices, the
technology use variables as a group con-
tribute the most to explaining variation in
pay levels.

In the full model (Table 5), the union
wage premium is 22.4%. When controls for
human capital and HR practices, including
variable pay, are included, the estimates
indicate that those employed in large busi-
ness call centers enjoy a 19.2% wage pre-
mium. There is likely to be a price pre-
mium for serving large business customers,
and my findings suggest that employees
share in the benefits of that premium. With
respect to human capital variables, every
year of education is associated with a 6.2%
wage premium. Exempt statusis associated
with a 16.2% wage premium. A 10-percent-
age-point increase in the work force that is
female is associated with a 2.24% lower
wage. Relative to workers in centers serv-
ing the wireline portion of the industry,
employees in the cable TV market and in
Internet services receive 10.6% and 21%
lower wages, respectively. Workers in
counties that have a higher cost of living
receive substantially higher wages than
do those in lower-cost areas; and those
who work in larger organizations receive
more pay than their counterparts in
smaller organizations.

With respect to the specific HR prac-
tices, greater email use is associated with
higher wages, while electronic monitoring
and technology-mediated service are asso-
ciated with lower wages. A ten-percent
increase in the time that employees are
electronically monitored is associated with
1.1% lower wages. A one-standard devia-
tion increase in the use of technology me-
diation isassociated with 10.5% lower wages.
A one-standard deviation increase in the
discretion scale is associated with 14.6%
higher wages. Aten-percentincrease in the
use of variable pay is associated with 2.6%
higher wages. A ten-percentincrease in the
share of the work force that is full-time and
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permanent is associated with 1.6% higher
wages.

When standardized betas are examined
in the full model (Table 5), the magnitude
of coefficients is largest for years of educa-
tion, establishment size, percentage of the
work force that is female, discretion, serv-
ing large business customers, union pres-
ence, exempt status, and variable pay, in
descending order. In a separate analysis
using the full model (not shown), I substi-
tuted a high-involvement work index for
the nine HR variables. The index was cre-
ated by taking the mean of all nine vari-
ables, transformed into standardized z
scores, with electronic monitoring and tech-
nology mediation reverse-coded. The re-
sults showed that a one-standard deviation
increase in the combined index is associ-
ated with a 36% increase in wages.

I estimated the same set of equations
with total pay (median wages plus overtime
pay) and total compensation (median wages
plus costs of benefits) as the dependent
variables (equations not shown). The full
model accounted for 74.2% of the variance
in total pay and 70.1% of the variance in
total compensation. The size and statistical
significance of the variables are very similar
to those reported above, with the excep-
tion of exempt status. When overtime pay
is taken into account, the wage premium
for exempt status disappears, suggesting
that non-exempt workers close the earn-
ingsgap (between exemptand non-exempt)
by working overtime hours. Also, exempt
status is not statistically significant (even at
the p <.10 level) in the total compensation
equation, perhaps because workers in this
highly unionized industry enjoy large ben-
efit packages.

Discussion and Conclusions

I have focused on wage inequality among
service and sales workers in the telecommu-
nications industry. The cross-sectional
analysis of establishment data examines
whether management practices initiated
since divestiture in 1984 help explain the
current intra-occupational wage variation
in this group. Several findings are notewor-

thy.

The first relates to the large and statisti-
cally significant relationship between busi-
ness strategy and wage variation. Higher
value-added customer segments are associ-
ated with substantially higher wage levels,
and these relationships are statistically sig-
nificant. However, these relationships are
reduced in size and statistical significance
with the addition of direct measures of
human capital. This finding suggests that
customer segmentation partially serves asa
sorting mechanism for the demand for skill.
Direct measures of HR practices further
reduce the strength of the relationship
between customer segment and wage lev-
els. However, even in analyses that control
for variation in skill and human resource
practices, there continues to be a wage
premium of about 19% for employees serv-
ing the large business segment.

Second, measures of human capital ac-
count for an additional 18% of the varia-
tion in wage levels. Among human capital
variables, years of education has the largest
size effect, followed by the percentage of
the work force that is female, and the ex-
empt status of the work force.

Third, variation in the use of technology
and human resource practices explains an
additional 7.3% of median pay. This esti-
mate represents a conservative estimate of
the importance of human resource prac-
tices because they are evaluated only after
controlling for all other factors and be-
cause practices such as selection that influ-
ence the stock of human capital are not
taken into account. Technology used as an
information resource (email use) has a sta-
tistically significant positive relationship
with pay, while technology used for elec-
tronic monitoring and automation has a
statistically significant negative relationship.
Establishments that provide employees with
higher discretion, have higher variable pay,
and offer more full-time permanent em-
ployment also have higher wage levels.

Fourth, the estimates for the union wage
premium are quite consistent with those
based on the CPS data. While field re-
search for this study suggests that de-union-
ization and deregulation have weakened
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the role of the union in constraining mana-
gerial prerogatives (Batt and Keefe 1999),
the union wage premium remains high.
The finding of a 22% union wage premium,
in estimations that control for organiza-
tion-level practices, is very close to the 20%
union wage premium for this occupation
calculated on the basis of the CPS 1998
data. Somewhat lower premiums were re-
ported by Lemieux (1993), who estimated
the union wage gap at 18% for U.S. men
and 15.6% for U.S. women, and by Card
(1998), who found that the uhion wage gap
in 1993 was 16.8% for all men and 16.6%
for all women.

There are important limitations to this
study. Because the data were collected at
the establishment unit of analysis, itwas not
possible to obtain the kind of individual-
level data that capture variation in human
capital characteristics within the establish-
ment. Moreover, the cross-sectional na-
ture of the data limits causal inferences. In
this case, however, my statistical evidence is
supplemented by a well-documented his-
torical record of firm restructuring and
reorganization into customer-driven busi-
ness units; and union contracts provide a
record of the proliferation of newly negoti-
ated job titles and wage grades within the
occupation (see, for example, Keefe and
Batt 1997; Batt and Keefe 1999).

My interpretation is that segmentation
has been used to create more differenti-
ated labor market strata and to match these
strata to customer demand characteristics.
This business strategy is an indirect mecha-
nism through which skill-biased technical
change affects wage levels. The resulting
labor market stratification, both within oc-
cupational groups and within large firms,
dramatically differs from the outcomes of
prior organizing principles based on firm
size, primary-secondary firm location in
production chains, or core-periphery dis-
tinctions based on the employment status
of workers. Customer segmentation was
made possible in the 1990s through ad-
vances in information technologies and
process reengineering.

Over and above the issue of segmenta-
tion and labor market strata, this paper has

examined howvariation in human resource
practices also functions as a direct mecha-
nism through which skill-biased technical
change affects wage outcomes. Arguably,
the measures of human resource systems
used in the study to some degree simply
capture unobserved skills and abilities of
the work force. A more precise assessment
of causal channels would require a study
thatrandomly assigns workers with the same
level of skills and abilities to different work
systems and then observes their productiv-
ity, or else a study that employs a pre-post
test design. The opportunities to conduct
this type of quasi-experiment in a field
setting, however, are rare. A plausible in-
terpretation of the findings in this study is
that HR practices are the mechanisms
through which firms make more produc-
tive use of human capital.

Given the case-based nature of this re-
search, another question concerns the
generalizability of these findings. Other
recent studies suggest that market segmen-
tation strategies are growing in other ser-
vice industries, such as financial services
and insurance (Keltner et al. 1999). More-
over, call centers have grown dramatically
across all industries as a vehicle for interac-
tions between customers and providers.
Thus, one avenue for future research is to
explore the role of customer segmentation
strategies for customer-contact workers in
other industries. Customer-driven busi-
ness strategies have diffused widely across
most industries, and supply chain manage-
ment is the major focus of many manufac-
turing concerns. For example, many manu-
facturers have reorganized production lines
according to the customers they serve, and
give greater priority to serving higher value-
added customers. To the extent that pro-
duction-level workers have performance-
based pay tied to serving a particular cus-
tomer, we may begin to see the influence of
customer-driven strategies on the pay of
manufacturing workers as well.

In sum, the value of case-based research
is to examine how general concepts, such
as skill-biased technical change, in fact play
out in distinct, context-specific ways. If
“technical” changesare viewed as the means

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TELECOMMUNICATIONS SERVICES 445

through which human capital is used more
or less efficiently and effectively, and
thereby reflected in wages, then findingsin
this study suggest that skill-biased technical
change is related to wage variation at vari-
ous levels of analysis. Some influences of
technical change occur indirectly at the
corporate level, atlower organizational lev-
els, or through fundamental labor market
restructuring. Other effects of technical
change are more direct, and influence wages

through work and human resource prac-
tices that affect organizational perfor-
mance and competitiveness. Asresearch-
ers continue to identify the range of ways
that new technologies interact with mar-
kets and management practices, a future
challenge is to develop a conceptual
framework that disaggregates the con-
cept of skill-biased technical change into
meaningful constructs that can be sys-
tematically examined.

Appendix
Variable Definitions

Dependent Variables

Natural log of median annual pay: The median annual before-tax earnings for full-time core employees,
including variable pay but excluding deferred compensation such as stock options and employer contributions
to benefits such as pensions and health care.

Natural log of median total pay: The sum of median and overtime pay of the median core worker.

Natural log of median total compensation: The total costs of median annual pay (see above) plus costs of
benefits (such as employer contributions to health insurance and pensions, but excluding payroll taxes such as
workers’ compensation and social security).

Independent Variables
Product Markets, Labor Markets, Organizations, and Unions

Product market is a series of dummy variables:
Wireline: 1 = wireline, else 0 (omitted category).
Wireless: 1 = wireless, else 0.

Cable TV: 1 = cable TV, else 0.
Internet: 1 = Internet service provider, else 0.

1998 average local unemployment rate: 1998 average unemployment rate of the county or city in which the
establishmentislocated, drawn from the Local Area Unemployment Statistics, Bureau of Labor Statistics (http:/

stats.bls.gov.laumthd.htm). Estimates are derived from unemployment insurance claims, ratios reflecting
historical relationships between covered unemployment and covered employment, and between entrants into
the labor force and the experienced unemploved and experienced labor force.

1998 cost of living adjustment:  Ratio of local cost of living to the baseline of $48,000 for a middle-income family
of three. The data are based on the 1999 Geographic Reference Report, Economic Research Institute (ERI). The
cost of living is defined as the “demand and supply for the goods and services which are purchased by these
employees.” This includes “housing, transportation, utilities, and consumables.” The Geographic Assessor is
“zip code specific.” It provides cost of living data for 3,568 North American cities using the “Urban Family of
Four™ model of analysis.

Weekly work hours: Variable based on the following question: On average, how many hours per week,
including overtime, do core employees work?

Total employees:
Part of Bell company:

Union presence: Dummy variable based on the following question: Are core employees at your location covered
by a union contractz 1 =yes, 0 = no.

Natural log of total full-time plus 1/2 total part-time employees.

Dummy variable, where 1 = part of Bell company, else 0.

Business Strategy
Customer segmentation  is a series of dummy variables:

Large business segment: 1 = large business customers targeted, else 0.
Small business segment: 1 = small business customers targeted, else 0.
Residential segment: | = residential customers targeted, else 0.
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Operator services: 1 = operator services, else 0.
Universal channel: 1 = all customers served, else 0 (the omitted variable).

Human Capital
Formal education: How much formal education does the typical core employee have?
High school (recoded to 12 years)
Some college but no degree (recoded to 13 years)
Technical school degree (recoded to 14 years)
2-year college degree (recoded to 14 years)
4-year college degree (recoded to 16 years)
Graduate school (recoded to 20 years)

DO OO N =

Exempt: 1=exempt, 0=non-exempt, based on the following question: Are core employees classified as exempt
or non-exempt from wage and hour laws?

Tenure < 1 year: The percentage of core workers with less than one year of service with the company divided
by the percentage of core workers with more than one year of service.

Tenure > 10years: The percentage of core workers with more than ten years of service with the company divided
by the percentage of core workers with less than ten years of service.

Female: The percentage of the establishment’s core work force that is female.

Human Resource Practices
TECHNOLOGY USE

Email use: Number of email notices sent by management to core workers regarding work-related information
updates (such as information relating to products, services, regulations, or procedures).

Electronic monitoring:  The percentage of core employees’ work performance that is electronically monitored
continuously as they work each day.

Technology-mediated service: A scale of 3 variables (Cronbach’s alpha = .74) for the following:
a. Phone service: The percentage of customer interactions that are handled by telephone (as opposed to
face-to-face) (1-100%).
b. Transactional calls: The percentage of customer requests that core employees complete while the
customer is on the telephone line (1-100%).
¢. Time-on-line: The percentage of daily work hours (excluding breaks and lunch) that core employees
spend simultaneously handling customer calls and using the computer to handle those calls (1-100%).

WORK DESIGN

Substantive discretion: ~ An index of how much formal authority or informal discretion core employees have
over the following ten items, using a 1-5 scale where 1 equals no discretion and 5 equals complete discretion:

What daily tasks or work assignments they do

What tools or procedures they use

The pace or speed at which they work

Setting performance objectives

Setting their daily lunch and break schedule

Setting their vacation schedule

The design or use of new technology

The types of customers or customer segments they serve

Handling additional requests from customers that may arise unexpectedly when the employee is interacting

with the customer

How many customers should be served per hour

Offline problem-solving groups: The percentage of the core work force that participates in offline problem-
solving groups.
Online self-directed teams: The percentage of the core work force that is organized into self-directed teams.

HR INCENTIVES

Ongoing training:  Days of ongoing training for the core work force in a typical year.

Variable pay: The percentage of annual pay that is variable or performance-based (including profit sharing,
gainsharing, commission pay or other bonuses not built into the base wage).

Employment security: ~ The percentage of the work force that is full-time and permanent.
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