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ABSTRACT

We estimate the effects of manufacturers’ use of employment services—comprised primarily of temporary help and professional employer organizations—on measured employment and labor productivity in manufacturing between 1989 and 2004.  A major contribution of the paper is the construction of panel data on employment by occupation and industry from the Occupational Employment Statistics program.  We use these data to document the dramatic rise of production and other manual occupations within the employment services sector and, in conjunction with information from the Contingent Worker Supplements, to estimate the number of employment services workers assigned to manufacturing over the period.  Although measured employment in manufacturing declined by 4.1 percent from 1989 to 2000, counting employment services workers assigned to manufacturing, employment in that sector actually rose by an estimated 1.4 percent.  Factoring in manufacturers’ use of  employment services workers does not erase the large declines in manufacturing employment since 2000, but a growing share of manufacturing work in the United States is being performed by employees of staffing agencies.  In 2004, employment services workers added an estimated 8.7 percent to direct-hire manufacturing employment, compared to just 2.3 percent in 1989. Manufacturers’ outsourcing to employment services significantly inflated manufacturing labor productivity measures, accounting for an estimated 0.5 percentage points of the annual growth rate from 1989 to 2000 and from 2001 to 2004, or approximately 14 percent and 9 percent of the observed growth in each of these respective time periods.    
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The decline of manufacturing employment represents one of the most fundamental—and many believe worrisome—changes to the U.S. economy in recent years.  The decade of the 1990s was a period marked by high trend job growth in the economy overall.  Yet, manufacturing employment actually fell: from 1989 to 2000, while aggregate employment grew by 22 percent, manufacturing employment dropped by 4 percent.  Since 2000, the decline has been precipitous. From 2000 to 2007 the number of jobs in the manufacturing sector declined by 3.4 million, or about 20 percent. 

The decline of manufacturing jobs has been widely attributed to new technology, competition from foreign companies, and the offshoring of production and service jobs by U.S. manufacturers. Another, less discussed factor is outsourcing to domestic contractors.  When, for example, a U.S. manufacturer outsources janitorial work to a contract cleaning company, packing and shipping to a transportation company, information technology (IT) to a computer services company, and clerical and production work to a staffing agency, manufacturing employment declines in official statistics, but the occupational structure of employment in the economy may not change.  Quantifying such domestic outsourcing is important for understanding the true nature of structural changes in employment in the economy and associated changes in the distribution of skills and wage levels across industries.  Documenting the extent to which industries outsource various jobs is a prerequisite for understanding why companies outsource and the practice’s implications for workers.


We present new estimates of an important component of outsourcing by manufacturers: outsourcing to staffing services, or what is termed employment services in government statistics.
  The employment services industry is composed primarily of temporary help agencies and professional employer organizations (PEOs), which assign workers to client organizations.  In documenting manufacturers’ outsourcing to employment services, we obtain a more accurate picture of the employment levels and employment trends in manufacturing over the 15-year period from 1989 to 2004. Our analysis also highlights the occupational shift that has occurred in employment services, the role employment services played in the adjustment of employment during the 2001 recession, and the implications that outsourcing to employment services has for productivity measurement in manufacturing and for other economic analysis based on manufacturing data.  

A major contribution of our paper is the development of a longitudinal data set from the Occupational Employment Statistics (OES) program, with information on employment by occupation and industry. We first use this data set to examine the shift in the occupational composition of employment within the employment services sector.  Our data provide a detailed and updated picture of the shift in the composition of employment within staffing services away from office and clerical occupations and toward production and other manual occupations, a trend first noted by Segal and Sullivan (1997).  Based on our estimates, the share of employment services workers in blue-collar occupations rose from 28 percent in 1989 to 48 percent in 2004.

The shift in the occupational composition of employment within employment services mirrored the growing share of workers in blue-collar occupations economy-wide who were employed in that sector.  For instance, the share of all production workers who were employed in the staffing sector rose from less than 1 percent in 1989 to almost 6 percent by 2000.  The rise in the share of low-skilled manual workers employed in the staffing sector has been even more dramatic:  The share of helpers, laborers, and hand material movers employed in the staffing sector increased from about 6 percent in 1989 to 16 percent in 2000 and to 18 percent in 2004.  

The rapid growth of production and low-skilled manual workers in the staffing sector, coupled with stagnant or declining employment in manufacturing, caused much speculation in the business press and among researchers that manufacturers were largely responsible for the employment surge in the staffing sector.  Studies conducted in the late 1990s by Segal and Sullivan (1997) and Estavão and Lach (1999a,b) attempted to quantify that phenomenon but were hampered by the absence of good data on the characteristics of jobs in staffing agencies and the industries to which staffing agency employees were assigned.

We draw on our longitudinal industry by occupation employment data in conjunction with information in the Contingent Worker Supplements (CWS) to the Current Population Survey (CPS) on the industry to which temporary help workers are assigned to develop better estimates of manufacturers’ use of employment services than were possible with the data used in previous studies.  We estimate that whereas the staffing industry added 2.3 percent to manufacturing employment in 1989, it increased manufacturing employment by 8.7 percent in 2004.  Although measured employment in manufacturing shrank by 4.1 percent from 1989 to 2000, including staffing workers who are assigned to manufacturing and who typically work alongside regular manufacturing employees, employment in the manufacturing sector actually rose by an estimated 1.4 percent over that period.  Accounting for staffing industry employment does not erase the dramatic decline in manufacturing employment since 2000, but our analysis indicates that a growing share of manufacturing work in the United States is performed by workers employed in the staffing sector. 

In addition to having important implications for employment measurement, outsourcing to staffing services significantly affects labor productivity measurement in manufacturing.  Outsourcing will distort simple labor productivity measures—defined as manufacturing output divided by manufacturing employment—if tasks are contracted out to workers who are employed in another sector, because the output measure does not net out purchased services and the labor supplied by the contract sector is not counted in the denominator of the labor productivity measures.  We estimate that the growth in manufacturers’ use of employment services increased the measured annual growth rate of output per person in manufacturing from 1989 to 2000 by 0.5 percentage points, which is equivalent to about 14 percent of the growth that was observed over this time period.  From 2000 to 2001 staffing agency workers bore a disproportionate share of employment reductions in manufacturing, and failure to account for these reductions depressed the measure of labor productivity in manufacturing by 1.2 percentage points. Outsourcing to staffing services expanded again from 2001 to 2004, raising by a half-percentage point the annual growth rate of manufacturing labor productivity over this period. Although multifactor productivity measures should account for such outsourcing, our analysis suggests that growth of manufacturers’ outsourcing to employment services was greatly understated in estimates used to compute multifactor productivity statistics.  
CONTRACTING OUT TO EMPLOYMENT SERVICES

Employment services is the component of business services that has grown most rapidly over the past couple of decades.  The employment services sector is comprised of three industries—1) temporary help services, 2) professional employer organizations (PEOs), and 3) employment agencies—which accounted for 71 percent, 21 percent, and 8 percent, respectively, of employment in the sector in 2005.
 All three of these components of employment services function as employer intermediaries.  Temporary help agencies assign workers to clients on a temporary basis, though the assignment can vary considerably in length. Clients may utilize temporary agency workers for work that is truly temporary in nature (e.g., seasonal work or special projects) or to screen workers for permanent positions (Abraham 1990; Autor 2001; Autor 2003; Houseman 2001; Houseman, Kalleberg, and Erickcek 2003; Kalleberg, Reynolds, and Marsden 2003).  PEOs lease employees back to the client company.  PEOs handle payroll, benefits, and government compliance issues for the company, and hence represent the full outsourcing of an organization’s human resources function.  Employment agencies assist in matching employers and workers.  

Except in employment agencies, which account for a small minority of employment in the sector, almost all employees in the employment services sector are assigned to a client organization where they perform work.
  Unlike most other types of contract company workers, staffing agency workers typically work under the supervision of the client organization’s management and often are employed in the client’s core functions. Thus, in sectors where use of staffing services is high, it is important to take their use into account to obtain an accurate picture of employment levels and trends.  
The Difficulty of Measuring Manufacturers’ Use Of Employment Services

Although it is important to understand where employees of staffing agencies perform work, this information is difficult to glean from existing data.  The Current Employment Statistics (CES) program, which is the BLS’s monthly establishment survey, and the Current Population Survey (CPS) program, which is the BLS’s monthly household survey, provide independent estimates of employment in the employment services sector, but neither has information on the industry to which employment services workers are assigned. The monthly CPS does have information on workers’ occupations, which is helpful for inferring industry of assignment for employment services.  However, the number of employment services workers included in any month’s sample is small, and more importantly, CPS estimates, which have been systematically lower than the CES estimates, are considered less reliable than the CES figures for measuring workers in the employment service sector.
  

The Contingent Worker Supplements (CWS) to the CPS, which have been conducted five times since 1995, partly fill this information gap.  Respondents in the CWS were asked if they were paid by a temporary help agency, even if they did not report working for a temporary help agency earlier in the survey.  Those identifying themselves as being paid by a temporary help agency were asked for information on the company to which they were assigned.  


The CWS suffers from several drawbacks as an information source on workers in the employment services sector, however.  No information was collected on individuals working for PEOs, and , in spite of questions designed to increase reporting accuracy, the number of temporary agency workers is still significantly lower in the CWS waves than in the CES.
  


Input-output benchmark tables generated by the Bureau of Economic Analysis (BEA) provide alternative estimates of manufacturing’s use of staffing services.  Specifically, BEA I-O tables estimate the fraction of the staffing services commodity used by the manufacturing industry.  If the wages of workers assigned to various industries do not systematically vary or are known, this fraction, which is measured in real value terms, would provide an estimate of the labor hours input from the staffing industry used by manufacturers.  Although relatively little is known about the variation of wages of employment service workers across their industries of assignment, the variation is likely substantial because of the different occupational mix of staffing workers used by various industries and aggregate industry wage differentials. Moreover, the BEA’s imputations of the staffing services commodity to manufacturing for the benchmark years, which are based on indirect and very limited evidence, are at odds with point estimates and trend information contained in several other government surveys.


Despite these data shortcomings, several studies conducted in the late 1990s endeavored to estimate manufacturers’ use of staffing services and the practice’s evolution over time.  Segal and Sullivan (1997) used data on industry of assignment for temporary agency workers from the 1995 CWS to compute what they termed “rough” estimates of the number of staffing services workers—temporary help and PEO workers—assigned to manufacturing in 1991 and 1995.  Their calculation assumed that the fraction of PEO workers assigned to manufacturing was the same as the fraction of temporary agency workers and that manufacturing’s share of staffing services workers had not changed over this time period.


Estavão and Lach (1999a,b) sought to extend and improve upon the Segal and Sullivan estimates of manufacturers’ use of staffing services.  Using various pieces of direct and indirect evidence on the industry of assignment of staffing workers from the BEA input-output benchmark tables, the March Income Supplements to the CPS, and the 1995 and 1997 CWS to the CPS, they generated several estimates of the number of staffing workers in manufacturing from 1972 to 1997.  Although Estavão and Lach’s approaches to imputing staffing services to manufacturing were creative, their efforts to generate plausible and precise estimates of manufacturers’ use of staffing services were severely hampered by the limitations of the data. Their point estimates were sometimes implausible, were associated with large bounds, and contained large discontinuities in the time series.
  
OUR APPROACH


We develop a straightforward, transparent methodology for imputing employment services workers to the manufacturing sector that overcomes key problems inherent in earlier attempts.  Our main innovation is the development of a time-series dataset from the Occupational Employment Statistics (OES) program—a large, nationally representative establishment survey—on employment by occupation by industry over the 1989-to-2004 period.  One of the industries in the data set is employment services.  We estimate the number of employment service workers within each occupation who are assigned to manufacturing based on industry assignment probabilities from the five waves of the CWS.  Each of these steps—the construction of the time series data set from the OES and the imputation of the resulting occupational employment estimates for employment services to manufacturing—is discussed below.
Constructing Occupation by Industry Time-Series Data from the OES
The OES program, which is administered by the Bureau of Labor Statistics (BLS) and which has operated in its current form since 1988, generates employment and wage estimates by detailed occupation.  The OES program surveys approximately 400,000 establishments each year and collects wage and employment information for each occupation employed by the establishment.  By collecting payroll information for a large number of establishments, the OES program allows precise estimation of industry-occupation employment levels at the national level.  We aggregate detailed industry and occupation data into 18 major occupation groups and 16 major industry sectors from 1989 to 2004 to accommodate changes in the coding schemes for industries and occupations over time. 
  In this paper, we primarily utilize occupation data for employment services and manufacturing.

To construct estimates of industry-occupation employment in any given year, we benchmark the OES data to each sector’s employment levels as measured in the  Current Employment Statistics (CES) in the specified year. For almost the entire period we study, the OES was conducted once a year in November, and hence for the benchmarking we use November CES industry employment estimates that have not been seasonally adjusted.
  To generate estimates of the number of employees in a specific occupation within an industry in a particular year, we multiply the industry total employment in that year, as measured by the CES, by the share of employment in that occupation, as measured in the OES.  More formally, we estimate employment in occupation group i and sector j in year t (where t runs from 1989 to 2004),
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is CES employment in sector j and year t; 
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 is the employment level in occupation group i and sector j in year t reported by the OES program; and 
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 represents OES employment in sector j in year t.  Therefore, 
[image: image6.wmf]o

ijt

o

jt

E

E

æö

ç÷

ç÷

èø

 is the share of employment in occupation i in sector j in year t as measured in the OES data.


One caveat to these estimates is that prior to 1996 the OES program collected occupational employment data for selected industries in one year of a three-year survey cycle.  To examine changes in occupational structure over time in the pre-1996 period, we combine three years of OES data and assume that the occupational distribution of employment within an industry remains constant over a three-year period. For example, we combine OES data from 1988 to 1990 to estimate the occupational distribution of employment for each industry in 1989, we combine OES data from 1989 to 1991 to estimate the occupational distribution of employment for each industry in 1990, and so forth.  For any particular year, the estimates of the occupational distribution of employment within an industry will be based on an OES survey of the industry that was conducted in that year, in the previous year, or in the following year.  Because we use these early OES data primarily to examine trends in the occupational distribution of employment across industries over long (10-to-15 year) time horizons, the assumption inherent in our data construction for these early years should not unduly affect our results.  

For the 1996-to-2004 period we have access to the establishment-level OES data, and we compute standard errors for our industry-occupation employment estimates in these years using jackknife methods. In particular, let 
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 denote estimated employment in occupation i, industry j, and year t after deleting establishment k, so that
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where eikt is the (weighted) employment of occupation i in establishment k.  Note that even if establishment k does not include workers in occupation group i, the estimated employment of occupation i in industry j and year t is affected by the omission of this establishment through the 
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 term.  The jackknife estimate of the standard deviation is given by
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Imputing Employment Services Workers to Manufacturing

Our constructed data include information on employment for 18 occupations in the employment services sector over the 1989-to-2004 period.  Our next step is to impute the number of employment services workers assigned to manufacturing within each occupation for each year.  The only direct evidence about industry of assignment comes from the CWS.  Pooling data from the five waves of the CWS, we use questions on the industry to which temporary help workers were assigned to create a binary variable that equals one if the temporary help agency worker in occupation i was assigned to manufacturing and zero otherwise, for each of the 18 exhaustive and mutually exclusive occupation categories.
  We use the supplement weights in computing the fraction of temporary help workers within each occupation assigned to the manufacturing sector, Pi, which we equate with the probability of a worker in employment services in occupation i being assigned to manufacturing.
  To estimate the number of employment service workers assigned to manufacturing in occupation i , in year t , we apply the estimated probabilities from the CWS to the OES estimates of employment service workers in occupation i, in year t generated using equation (1).  Specifically, letting
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 denote our estimate of employment in occupation i in year t in the Employment Services sector so that 
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where j corresponds to the employment services sector. The estimates for the number of employment services workers in occupation i in year t assigned to the manufacturing sector is given by
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and the total number of employment services workers assigned to manufacturing then is 

(4) 
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In pooling data on industry of assignment of temporary agency workers from the five waves of the CWS to construct these assignment probabilities, we make several assumptions.  First, we assume that within each occupational category the probability that temporary agency workers—who compose the large majority of workers in the employment services sector—are assigned to manufacturing is the same as that for workers in other employment services industries, notably PEOs.  For instance, we assume that the probability that a PEO production worker is assigned to manufacturing is the same as the probability that a temporary agency production worker is assigned to manufacturing.
  Arguably, employees of employment placement agencies, though small in number, should not be included in our estimates.  However, we cannot separate employment agency employees from other employment services employees in the early years of our data.  Below, we show that excluding employment agency employees from our calculations in the later years has virtually no impact on our imputations of employment services workers to manufacturing.  We also show that our results are qualitatively similar when we exclude both Employment Agency and Professional Employer Organizations from our imputations and focus solely on Temporary Help Agency employment.


Second, we assume that within occupations, the probability that an employment services worker is assigned to manufacturing does not change over time.  This assumption does not imply that the probability that an employment services worker is assigned to manufacturing is fixed.  However, changes in that probability arise entirely from changes in the occupational distribution of employment services workers within the OES—and hence the probability that an employment services worker is in a particular occupation—not from changes in the probability that a worker is assigned to manufacturing given that worker’s occupation.  Three occupations—1) production, 2) laborer and helper, and 3) office and administrative support—account for over 60 percent of all employment services workers and over 75 percent of the employment services workers assigned to manufacturing, according to estimates presented below.  Formal tests support our assumption that the probability that a temporary agency worker in each of these key occupations is assigned to manufacturing is constant, at least over the 1995-to-2005 period covered by the CWS Supplements.
  Below, as a robustness check, we generate imputations and adjustments based on individual-year CWS and demonstrate that these estimates are very similar to those based on the pooled data.  


The CPS and CWS are believed to undercount temporary agency workers, and previous estimates (Segal and Sullivan 1997; Estavão and Lach 1999a,b) assumed that workers represented in the CWS were an unbiased sample of all temporary agency workers.  Because we use data on employment by occupation for the employment services sector that are generated from the OES, we need only make the less restrictive assumption that, conditional on their occupation, temporary agency workers in the CWS are representative of all temporary agency workers in terms of the industry to which they are assigned.  For instance, while temporary agency helpers and laborers appear to be underrepresented in the CWS even relative to other occupations, we assume that the temporary agency helpers and laborers who are identified in the CWS are neither more nor less likely to be assigned to manufacturing clients than is the case in the general population of temporary agency helpers and laborers.  
Under the assumption that information from the CWS can be used in this way to provide unbiased estimates of the fraction of employment services workers within a specific occupation assigned to manufacturing, we can also compute standard errors of these estimates for the years 1996 to 2004 using jackknife methods.  Assuming Pi and 
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Let the number of establishments in the Employment Services sector in year t be given by
[image: image21.wmf]H

t

K

.  The estimated variance is then computed according to the equation


[image: image22.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

22

11

1

1

ˆˆˆˆ

,

HH

tt

H

KK

HH

t

itii

itkitkit

HH

kk

tt

K

varMEvarPPEM

KK

×

==

-

=´+´-

åå

g


where




[image: image23.wmf](

)

(

)

1

1

ˆˆ

.

H

t

K

H

i

ititk

H

k

t

MPE

K

×

=

=×

å


To compute standard errors for the estimates of the number of employment services workers assigned to manufacturing across all occupations, note that the individual occupation estimates, 
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It follows that the variance of the total number of employment services workers assigned to manufacturing is given by  
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OCCUPATIONAL TRENDS WITHIN EMPLOYMENT SERVICES


Employment services represented just 1.3 percent of aggregate employment in 1989.  From 1989 to 2000, employment services expanded its share of total employment to 3.0 percent and accounted for over 10 percent of net employment growth in the economy.  Just as employment services accounted for much of the growth in aggregate employment during the 1990s, it represented a disproportionate share of employment reduction in the recession that began in 2001.  From November 2000 to November 2001, employment in the employment services sector dropped by 17 percent, and although it expanded in the subsequent years, it did not recover to its 2000 employment level until 2005.
  


The panel data we have constructed from the OES permit a detailed picture of the occupations that drove the sharp growth of employment services in the 1990s and the subsequent drop in 2001.  The first set of columns in Table 1 shows the share of employment in the employment services sector in each of the 18 occupational categories in selected years.  The second set of columns shows the growth rate of employment in employment services over varying time periods and the share of the growth that is accounted for by each occupation.  

Note that just three occupations—1) office and administrative support, 2) production, and 3) helpers, laborers, and hand material movers—together accounted for 60 to 65 percent of all employment services workers throughout the 1989-to-2004 period.  However, the relative importance of these occupational categories changed.  In 1989, 41.8 percent of all employment services workers were in office and administrative support occupations. But the growth of employment in manual occupations greatly outpaced the growth in office and administrative support occupations, and by 2000 the employment share of office and administrative support within employment services had fallen to 29.9 percent. The share of employment services workers in less skilled manual occupations—helpers, laborers, and hand material movers—grew from 16.0 percent in 1989 to 18.0 percent in 2000.  However, the most dramatic growth occurred in production occupations:  The share in production occupations increased from 6.3 percent to 14.8 percent between 1989 and 2000, and production occupations accounted for almost a fourth of all of the industry’s employment growth during that period.  By 2000, almost as many employment services workers were employed in production occupations as in the less skilled occupational category helpers, laborers, and material movers.  

During the 2001 recession, office and administrative support workers and production workers absorbed most of the losses in employment services.  The sharp decline in office and administrative workers actually began in 2000, and at least some of the decline seems to be related to the termination of projects involving the transition of computer programs at the start of the new millennium.
  The drop in the number of workers in office and administrative support occupations continued through 2004 and appears to be part of a trend decline in employment in these occupations economywide.  The number of production workers in employment services declined sharply from 2000 to 2002, but by 2004 production employment in employment services had recovered about half of its losses.  The number of helpers, laborers, and material movers continued to expand throughout the recession.

Segal and Sullivan (1997) first documented a shift in the composition of workers in the employment service sector away from clerical occupations and toward blue-collar occupations using CPS data.  As illustrated in Figure 1, in which we aggregate several manual occupations into a single blue-collar category, our data reveal that this trend continues.
  Between 1989 and 2004 the relative importance of office and administrative support occupations and blue-collar occupations within employment services reversed.  In 1989, office and administrative support workers comprised 42 percent of those in employment services, while blue-collar workers made up just 28 percent.  By 2004, blue-collar workers accounted for 48 percent of all those in employment services, while office and administrative support workers accounted for just 24 percent.  

Although the employment services sector constitutes a relatively small share of overall employment, its rapid growth in the 1990s and contraction in the early 2000s is indicative of the significant role it plays in aggregate employment changes.  Moreover, the fact that changes in the number of workers employed in employment services have been concentrated in specific occupations suggests that this sector plays a particularly important role in certain segments of the economy.  Tables 2 and 3  shed some light on this role.  Table 2 displays the employment services and manufacturing sectors’ shares of employment for the aggregate economy and for selected occupations in selected years.  Table 3 shows the growth rate of aggregate employment and the economy-wide growth rate of employment in selected occupations over the 1989-to-2000 and the 1989-to-2004 periods.  It also shows the share of the growth within a particular occupation accounted for by employment services and manufacturing. 

Although office and administrative support occupations declined in relative importance within employment services, the employment services sector still accounted for a disproportionate share of the aggregate employment growth in that occupational category over the period.  The share of office and administrative support workers employed in employment services grew from 2.8 percent in 1989 to 5.0 percent in 2000, before declining to 3.7 percent in 2004.
  From 1989 to 2000, over 30 percent of the growth of workers in office and administrative support occupations occurred in the employment services sector.

The role of employment services in changes in production and helper, laborer, and material mover occupations was far more prominent.  In 1989 less than 1 percent of all production workers economywide were employed in employment services.  By 2000, employment services accounted for 5.9 percent of all production workers and for 79 percent of the growth of production workers economywide from 1989 to 2000.  Employment services production workers bore a disproportionate share of the decline in production employment during the recession, but, whereas employment in production occupations in the aggregate continued to decline following the end of the recession, employment of production workers within the employment services sector began to recover in 2003.  

Employment services already accounted for a sizable share—6.3 percent—of all helpers, laborers, and hand material movers in 1989, but that share swelled to 15.8 percent by 2000.  While the total number of helpers, laborers, and hand material movers declined slightly from 2000 to 2004 economywide, employment services continued to register strong growth in those occupations.  By 2004, employment services accounted for 17.6 percent of all workers in these low-skilled manual occupations. 

Although the CES and our estimates suggest that the share of workers in employment services was somewhat lower overall and in selected occupations in 2004 than in 2000, these estimates somewhat understate the importance of employment services in the economy in recent years because of changes in the treatment of PEO workers by the Quarterly Census of Employment and Wages (QCEW).
  Specifically, several states began implementing changes such that in the QCEW PEO workers assigned to clients would be recorded in the clients’ industries rather than in the PEO industry.  Changes to the QCEW influence our estimates because the QCEW serves as the sampling frame for both the OES and the CES, and both surveys benchmark their estimates of employment to the QCEW. These changes have been limited to a minority of states, and in those states that have changed their data collection procedures regarding PEOs, implementation appears to have been slow and uneven. Thus, while the potential effect on our estimates should be noted, we believe that any effect on the time series for PEO employment or for all employment services employment that results from changes to the QCEW is relatively small prior to 2005.
    

MANUFACTURERS’ OUTSOURCING TO EMPLOYMENT SERVICES


Following a period of recovery after the recession of the early 1990s, employment in manufacturing gradually declined from 1998 to 2000.  This decline occurred at a time when aggregate employment was rising sharply and employment in production and low-skilled manual occupations was increasing rapidly in employment services.  Over the 1989-to-2000 period, manufacturing employment fell by 4 percent, compared to a 22 percent rise in non-farm payroll employment.  Reflecting the different employment trends in manufacturing and the aggregate economy between 1989 and 2000, manufacturing’s share of aggregate employment fell from 16.3 to 12.9 percent, its share of production workers declined from 76.6 to 71.0 percent, and its share of helpers, laborers, and material movers dropped from 35.0 to 26.2 percent.  

The decline in manufacturing employment paralleled the rise in the share of employment in blue-collar occupations within employment services.  Anecdotal evidence, along with evidence presented by Segal and Sullivan (1997) on the change in the occupational composition of staffing services workers, caused many to speculate that manufacturing was simply shifting employment into the staffing sector and that the employment declines and productivity growth of the 1990s were exaggerated.  We revisit this issue as well as examine the post-2000 period, one characterized by much steeper declines in manufacturing employment and more modest growth in employment services.
  


Using Equation (3), we estimate the number of employment services workers assigned to manufacturing for each year within each of the 18 occupational categories and sum these figures across all occupations to yield an estimate of the total number assigned to manufacturing.
  Figure 2 displays these estimates, along with measured manufacturing employment and manufacturing employment adjusted for use of employment services workers from 1989 to 2004.  We estimate that the number of employment services workers assigned to manufacturing grew by about 1 million, from about 419,000 in 1989 to over 1.4 million in 2000.  Whereas measured employment in manufacturing fell by 4.1 percent from 1989 to 2000, adjusting for employment services workers, employment in manufacturing actually grew by 1.4 percent over that period.  The number of employment services workers assigned to manufacturing dropped sharply from 2000 to 2001, as agency workers bore a disproportionate share of the adjustment during the recession.  The number of employment services workers in manufacturing increased after 2001, regaining almost half of these losses by 2004, while measured employment in manufacturing continued its sharp decline.  

Figure 2 also displays the 95 percent confidence interval for our estimates of manufacturing employment adjusted for employment services workers for the years 1996 to 2004.  Because the sample sizes in the OES are large and because the three occupations that represent the large majority of workers assigned to manufacturing are well represented in the CWS, we are able to place relatively tight bounds on our imputations of employment services workers to manufacturing.  


Table 4 breaks out the imputations of employment services workers for the three main occupations—production; helpers, laborers, and hand material movers; and office and administrative support—that account for an estimated 75 to 80 percent of all employment services workers in manufacturing throughout the period. The rise in production workers in manufacturing during the latter half of the 1990s is most dramatic.  In 1989 clerical and unskilled manual employment services workers assigned to manufacturing greatly outnumbered those in production occupations assigned to manufacturing, but that pattern had changed by the mid-1990s.  The rapid rise in employment services workers in manufacturing production jobs reflected a strategy to utilize staffing agencies not just in unskilled or peripheral occupations, but also in manufacturing’s core production jobs.  We estimate that in 1989 only about 80,000 employment services workers in production occupations worked in manufacturing; that number peaked at about 579,000 in 2000 before dropping sharply during the recession.  


The bottom panel of Table 4 displays the relative importance of staffing services for the manufacturing sector within selected occupations and the sector overall.  Employment services production workers, who added less than 1 percent to manufacturing production worker employment in 1989, increased employment in manufacturing production occupations by 7.0 percent in 2004.  Relative use of staffing agency workers is the highest in less skilled, manual positions; it added 35.9 percent to manufacturing employment in laborer, helper, and hand material mover positions in 2004.  For manufacturing overall, employment services workers added an estimated 2.3 percent to manufacturing employment in 1989; by 2004, they added 8.7 percent.  Even though the estimated number of employment services workers assigned to manufacturing was lower in 2004 than at its peak in 2000, the sharp decline in employees at manufacturing establishments meant that staffing agency workers represented a growing share of those performing manufacturing work in the United States. 

The effect of the growth of manufacturers’ use of staffing services on the occupational distribution of measured employment potentially has significant implications for other analyses of employment and wage trends. For instance, studies evaluating the skill bias of technical change generally have relied in part or in whole on industry or establishment-level data from the manufacturing sector.
 The rapid growth of manufacturers’ use of employment services has not been uniform across occupations, however, with the least skilled manual occupations being the most heavily outsourced.  In particular, while the share of manufacturing employment in helper and laborer occupations is roughly constant from 1989 to 2004 in the OES data, we estimate that the proportion of helper and laborers in manufacturing actually increased by about 2 percentage points from 7.7 to 9.6 percent of manufacturing employment once adjustments for manufacturers’ use of employment services workers are made.  
If firms’ adoption of new technology is positively (negatively) correlated with decisions to outsource certain occupations to the staffing sector, studies will overstate (understate) the extent to which new technology has increased demand for skilled workers.  Although this factor may not significantly bias results in studies based on data for earlier years or for particular industries, the growing concentration of manual workers in employment services during the 1990s and early 2000s suggests that researchers should be cautious about analyzing the effects technical change on the skill demand for labor without taking into account such outsourcing.  Similarly, studies of labor compensation based on the Employer Cost Index (ECI) constructed by the Bureau of Labor Statistics could be affected by outsourcing to employment services.
 The growth in manufacturers’ use of employment services could bias measured growth in employee compensation upward by inflating the growth of compensation within occupations. Companies typically use workers from staffing agencies in lieu of hiring workers for temporary assignment directly or to screen new workers for permanent positions (Abraham 1990; Autor 2001; Autor 2003; Houseman 2001; Houseman, Kalleberg, and Erickcek 2003; Kalleberg, Reynolds, and Marsden 2003).  With the substitution of employment services workers for new, low tenured direct hires, only the more senior, higher paid workers within an occupation would be counted as manufacturing employees, thus resulting in an upward bias in the growth of manufacturing compensation. 

Outsourcing also could inflate compensation growth if establishments effect compensation reductions by hiring lower-priced staffing agency workers in lieu of cutting employee compensation directly.  Worker morale, fear of sabotage, productivity losses, and IRS and ERISA non-discrimination restrictions in benefits provisions are often cited reasons why employers do not directly cut compensation of their employees. Compensation reductions implemented via outsourcing of labor services would not be captured in the ECI.
 

The potential effect of outsourcing on measures of the skill bias of technical change and the ECI illustrate the general importance of accurately measuring outsourcing for economic analysis.  In the next section we discuss the direct effect that outsourcing has on measures of labor productivity in manufacturing.

IMPACTS ON MANUFACTURING PRODUCTIVITY 


Labor productivity is defined as output divided by labor input,
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, though the precise way in which output and labor is measured varies among series.  In manufacturing, output indexes for the quarterly labor productivity as well as for the multifactor productivity measures are constructed by deflating the current-dollar industry value of production provided by the U.S. Bureau of the Census with deflators from the Bureau of Economic Analysis, less product shipped by manufacturers to other manufacturers. Thus, the manufacturing output measure used in the productivity calculations represents gross output, less intra-sector transactions; importantly, inputs purchased from outside the manufacturing sector are not subtracted from output.  Labor input, L, is measured as the number of employees at manufacturing establishments or, more commonly, as hours worked by employees of manufacturing establishments. 

Although manufacturing labor productivity measures garner a great deal of attention, they have limitations that make them difficult to interpret.  Increases in measured labor productivity may reflect the ability of workers to produce more with given amounts of other inputs or from an increase in the use of other inputs.  In the case of outsourcing to employment services, staffing agency workers are counted as purchased business services rather than labor input in manufacturing productivity statistics.  Consequently, all else being the same, the substitution of staffing agency workers for direct-hire employees will directly increase manufacturing labor productivity measures: the staffing services purchases are not subtracted from the output measure and the staffing workers are not in the denominator of the labor productivity equation.  

To assess the effect that outsourcing to employment services has had on labor productivity growth in manufacturing, we compute labor productivity, measured as output per worker, first using measured employment and next adjusting employment to add estimated manufacturers’ use of workers from the staffing sector. 
  We use BLS fourth quarter output indices for manufacturing to correspond to the timing of the employment data, which come from OES and CES fourth quarter data.  

Table 5 displays our estimates of the contribution of outsourcing to employment services on manufacturing labor productivity estimates over various time horizons.  From 1989 to 2000, outsourcing to employment services added 0.51 percentage points to the annual growth rate of manufacturing labor productivity, which represents approximately 14 percent of measured annual growth of output per worker of 3.63 percent.  This contribution was somewhat higher during the latter half of the 1990s than during the first half.  From 1989 to 1996, expanded use of workers from employment services accounted for an estimated 0.41 of the annual growth rate of output per worker, which represents about 11 percent of that growth.
  From 1996 to 2000, the expansion of employment services contributed an estimated 0.67 to the annual growth of measured output per worker, about 17 percent of the growth.  Because labor productivity growth had started to slow by the fourth quarter of 2000, we also report figures for the years 1996 to 1999.  Over this period, employment services accounted for 0.8 or about 16 percent of the annual growth rate of output per worker.  

Note that whereas outsourcing generally inflates manufacturing productivity statistics, it substantially depressed productivity statistics from 2000 to 2001, because employment services workers in manufacturing bore a disproportionate share of employment adjustment to that downturn.  We estimate that measured growth in output per worker in manufacturing would have been 1.2 percentage points higher were the reduction of employment services workers taken into account.  From 2001 to 2004, growth in outsourcing to employment services resumed and accounted for an estimated half -percentage point, or 9 percent, of the measured annual growth in manufacturing per worker output.

A potential concern with these estimates is that employment services workers may work shorter hours than do manufacturing employees, and hence productivity adjustments based on the number of employment services workers rather than on their actual hours worked may overstate their contribution to manufacturing productivity growth.  Evidence from the CPS Contingent Worker Supplements, however, indicates that weekly hours worked by temporary agency workers assigned to manufacturing are only slightly below the weekly hours worked by direct-hire manufacturing workers in comparable occupations.  Within the three main occupations—production workers, laborers and helpers, and office and administrative workers—temporary agency workers assigned to manufacturing worked an average of 8 percent fewer hours weekly than did direct hires in manufacturing.  Table 5 displays an estimate in which we adjust for differences in the average hours worked by staffing agency workers compared to manufacturing employees.  Specifically, we multiply the number of workers in a particular occupation assigned to manufacturing by the ratio of hours worked by temporary agency workers assigned to manufacturing and manufacturing direct-hire employees in a particular occupational category.
  This adjustment has little effect on the estimated contribution of employment services outsourcing to measured manufacturing productivity growth and does not affect the qualitative nature of our findings.  For example, even after adjusting for hours differences, we estimate that use of employment services increased measured per worker output in manufacturing by 13 percent from 1989 to 2000.  

The fact that use of workers from staffing agencies, like other types of outsourcing, will result in a mechanical and potentially misleading increase in measured labor productivity in manufacturing is recognized (U.S. Bureau of Labor Statistics 2004). Multifactor productivity statistics, which are designed to capture all inputs to the production process, in theory would address this problem of interpretation. However, their ability to do so depends on the accuracy of estimated use of employment services by manufacturing, which is derived from the BEA benchmark input-output tables constructed every five years. 
  These estimates have been based on limited information, and, in the case of manufacturing, are imputed from data for other sectors.
   

Estimates of manufacturer’s use of employment services in the BEA benchmark I-O tables appear inconsistent both in magnitude and trend with the estimates presented in this paper.  The benchmark I-O tables assign only about 15 percent of employment services commodity output to manufacturing in the 1992 benchmark and just 5 percent of employment services output to manufacturing in the 1997 and 2002 benchmarks.  These estimates contrast with our estimates that 29 percent, 36 percent, and 34 percent of employment services workers were assigned to manufacturing in 1992, 1997, and 2002, respectively.  Moreover, the large decline in the fraction of employment services output imputed to manufacturing between the 1992 and 1997 benchmarks is striking given the conflicting evidence we present that during employment services’ rapid expansion in the 1990s, production and other manual occupations expanded most dramatically and, correspondingly, the share of employment service workers assigned to manufacturers grew.
   Consequently, although multifactor productivity measures should adjust for outsourcing, available evidence suggests that these measures do not fully capture the relatively large effects outsourcing could be having on manufacturing productivity.  However, because any expenditure not properly attributed to staffing services will be assigned to another factor by construction in the multifactor productivity measures, the size or even the direction of the bias cannot be determined with the information available to us.

ADDITIONAL ROBUSTNESS CHECKS ON OUR IMPUTATIONS


In this section we address several potential concerns about our imputations of staffing agency workers to manufacturing, and, where data permit, perform robustness checks on our estimates.  

One potential criticism of our imputations is that we assume that all employees of employment services establishments are assigned to clients in other industries.  Yet some of these workers are permanent staff of the employment services organization.  In the case of temporary help agencies and PEOs, the fraction of all employees that are permanent staff is extremely low, only an estimated 3 percent for temporary help agencies and 1 percent for PEOs.  A  related concern is the inclusion of employment agency staff in the estimation of workers assigned to manufacturing.  Employment agencies are distinct from temporary help agencies or PEOs in that, in theory, they only assist in job placement. An organization operating purely as an employment placement agency would not have the workers it places into jobs on its payroll, and thus it would be inappropriate to include employment agency staff in our imputations.  Beginning in 1996, we have access to microdata that enable us to separate employment agency staff from other employment services workers, and hence assess the sensitivity of our estimates to their inclusion. 


OES data are collected at the establishment level and an establishment is assigned only one industry code, even if it engages in activities in more than one industry.  If organizations classified as employment agencies operate solely as employment agencies, we would expect that few, if any, of the employees on their payrolls would be classified in manual occupations.  While the fraction of employment agency workers classified in manual occupations is considerably lower than is the case in temporary help agencies and PEOs, it is considerably higher than expected, and thus we infer that some of the employment agencies also operate as temporary help or PEO organizations. Consequently, to test the sensitivity of our results to the inclusion of employment agency staff, we re-estimate our imputation to the manufacturing sector excluding only employment agency workers in non-manual occupations.  As is evident from Figure 3, excluding these workers from our imputations has a negligible impact on our estimates.


Another possible concern with our estimates is that our imputations of employment services workers in a particular occupation to manufacturing is based on industry of assignment data in the CWS that pertain only to temporary help workers.  Data from the Economic Census provide estimates of the number of PEO workers in manufacturing for two census years, 1992 and 1997, whereas the OES data break out PEO from temporary help employment beginning in 1999.  Although the estimated fraction of PEO workers assigned to manufacturing in the Economic Census in these two years is roughly half the fraction of PEOs workers that we estimate were assigned to manufacturing in the years 1999 to 2004, the total number of PEO workers counted in the Economic Census is roughly double the number counted in the CES, which was used in our imputation.  By implication, our estimates would seem roughly equivalent to those that one could generate for PEOs using Economic Census Data, although differences in the years for which data are available make it impossible to know definitively.

To provide a lower bound estimate of manufacturers’ use of staffing agencies, we only impute temporary help workers to the manufacturing sector for the period 1999 to 2004, the years for which we can distinguish PEO and temporary help employees in our data.  These estimates along with their 95 percent confidence interval also are presented in Figure 3. We estimate that temporary help workers constituted between 72 and 79 percent of all employment services workers assigned to manufacturing during these years and increased manufacturing employment by 5.8 percent in 1999 and by 7.0 percent in 2004.  Thus, restricting our analysis to temporary help workers provides a qualitatively similar picture of outsourcing by manufacturers to staffing services.   

Finally, we examine our assumption that the fraction of employment services workers assigned to manufacturing was constant over time within each occupational category.  As discussed above, based on tests using pooled data from the five Contingent Worker Supplements to the CPS, the hypothesis that the fraction of workers assigned to manufacturing did not vary over time within occupational categories is accepted.  Figure 4 provides further assurances that pooling data across the five CWS surveys has little impact on the magnitude of our imputations in any given year.  We compare imputations based on pooling data across the CWS surveys with estimates based on a single CWS conducted in that year or in the proximate year.  Basing estimates on individual CWS data, the total number of employment services workers imputed to manufacturing is slightly lower during the recent recession and slightly higher in 2004, indicating, if anything, that manufacturers used staffing services to adjust to recent cyclical fluctuations to a somewhat greater extent than suggested by estimates based on pooled CWS data.

CONCLUSION


Our findings illustrate the importance of taking into account outsourcing when interpreting employment and productivity trends in manufacturing.  Through the construction of panel data from the OES, we document the dramatic rise of production workers as well as workers in other manual occupations within the employment services sector, a fact indicative of manufacturers’ increased use of staffing services.  Measured employment in manufacturing declined by 4.1 percent from 1989 to 2000, but if staffing agency workers (who typically work side-by-side manufacturing employees and under the manufacturer’s supervision) were counted, we estimate manufacturing employment would have actually risen by 1.4 percent.  Although factoring in manufacturers’ use of staffing agency workers does not erase the large declines in manufacturing employment since 2000, a growing share of manufacturing work in the United States is being performed by employees of staffing agencies.  We estimate that employment services workers added 8.7 percent to direct-hire manufacturing employment in 2004, compared to just 2.3 percent in 1989.  This growing share reflects a dramatic increase in manufacturers’ outsourcing of core production and low-skilled manual jobs to staffing agencies.  


Because the hours that staffing agency employees work in manufacturing are not counted in manufacturing labor productivity statistics and the output measure used in official calculations does not net out purchased services, the substitution of staffing services employees for manufacturing employees will directly increase measured manufacturing labor productivity.  We estimate that the growth in the use of employment services by manufacturers inflated the annual growth rate of manufacturing labor productivity by a half-percentage point between 1989 and 2000 and again between 2001 and 2004.  Because manufacturers’ outsourcing to employment services does not appear to have been well measured in BEA I-O tables, multifactor productivity measures or labor productivity measures based on a value-added concept of output also would not properly account for the effects of this outsourcing trend either.  


Finally, we point out that the growth of manual workers, especially low-skilled workers, in employment services and manufacturers’ use of employment services potentially has implications for a broader set of empirical inquiries.  Analyses, for instance, of the skill bias of technical change or the impact of trade on wages implicitly equate workers performing the tasks in a particular establishment, industry, or sector with the legal employees of these establishments or of the establishments classified in a particular industry or sector.  Future research should consider how such outsourcing trends may affect findings regarding basic labor market developments including those related to trade and wages.   
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Table 1  Trends in the Occupational Distribution of Employment within Employment Services 
	
	Occupation’s share 

of ES employmenta
	
	Occupation’s share 

of ES growthb

	
	1989
	2000
	2004
	
	1989–2000
	1989–2004
	2000–2004

	
	
	
	
	
	
	
	

	Management, business-finance
	6.4

(n.a.)
	4.4

(0.2)
	5.2

(0.1)
	
	3.3
	4.5
	−4.0

	All other professional, paraprofessional, and technical
	0.9

(n.a.)
	2.3

(0.3)
	1.5

(0.2)
	
	3.1
	1.9
	10.8

	Architecture and engineering
	3.4

(n.a.)
	1.9

(0.3)
	1.4

(0.2)
	
	1.1
	0.1
	7.1

	Life, physical, and social science
	0.2

(n.a.)
	0.1

(0.0)
	0.2

(0.0)
	
	0.1
	0.2
	−0.3

	Computer and mathematical
	0.7

(n.a.)
	2.2

(0.4)
	1.4

(0.2)
	
	3.2
	1.8
	11.4

	Healthcare practitioners and technical
	6.9

(n.a.)
	3.7

(0.4)
	4.5

(0.4)
	
	1.8
	2.9
	−5.3

	Sales and related
	3.2

(n.a.)
	2.2

(0.2)
	3.0

(0.3)
	
	1.6
	2.9
	−6.2

	Office and administrative support
	41.8

(n.a.)
	29.9

(0.9)
	23.7

(0.8)
	
	22.8
	11.1
	93.7

	All other service and agricultural
	5.4

(n.a.)
	4.2

(0.3)
	5.4

(0.4)
	
	3.5
	5.4
	−8.1

	Protective service
	0.4

(n.a.)
	0.5

(0.1)
	0.7

(0.2)
	
	0.5
	0.9
	−1.8

	Food preparation and serving
	1.0

(n.a.)
	2.5

(0.5)
	3.5

(0.5)
	
	3.4
	5.3
	−8.2

	Building and grounds cleaning and maintenance
	2.0

(n.a.)
	2.2

(0.3)
	1.9

(0.2)
	
	2.4
	1.8
	5.6

	Supervisors of product, construct, maintenance
	0.3

(n.a.)
	0.3

(0.0)
	0.4

(0.0)
	
	0.3
	0.4
	−0.1

	Installation, maintenance, and repair
	1.4

(n.a.)
	1.49

(0.1)
	1.5

(0.1)
	
	1.4
	1.6
	0.2

	Construction and extraction
	1.3

(n.a.)
	3.8

(0.4)
	5.1

(0.6)
	
	5.3
	7.6
	−9.0

	Production
	6.3

(n.a.)
	17.2

(1.4)
	14.8

(0.9)
	
	23.6
	20.7
	41.3

	Transportation and material moving
	2.5

(n.a.)
	3.1

(0.3)
	3.9

(0.3)
	
	3.5
	4.9
	−5.0

	Helpers, laborers, material movers (hand)
	16.0

(n.a.)
	18.0

(0.8)
	21.9

(1.3)
	
	19.1
	25.9
	−22.1

	Sum
	100.0
	100.0
	100.0
	
	100.0
	100.0
	100.0

	
	
	
	
	
	
	
	

	Total growth rate
	
	
	
	
	168.8
	133.1
	−8.9


aReported figures are percentage of employment services employment in the indicated occupation.  Standard errors of this percentage are in parentheses.

bReported figures are the percentage of employment services growth over the period accounted for by growth in the indicated occupation.  

Table 2  Share of Employment in Employment Services and in Manufacturing, Selected Occupations and Years
	Occupation
	Employment services
	
	Manufacturing

	
	share of occupationa
	
	share of occupationa

	
	1989
	2000
	2001
	2004
	
	1989
	2000
	2001
	2004

	Office and administrative support
	2.8

(n.a.)
	5.0

(0.2)
	3.5

(0.2)
	3.7

(0.1)
	
	8.6

(n.a.)
	6.9

(0.1)
	6.2

(0.1)
	6.1

(0.1)

	Building and grounds cleaning and maintenance
	0.9

(n..a.)
	2.4

((0.3)
	1.9

(0.2)
	2.0

(0.2)
	
	5.2

(n.a.)
	3.5

(0.1)
	2.9

(0.1)
	2.6

(0.1)

	Construction and extraction
	0.5

(n.a.)
	2.6

(0.3)
	4.4

(0.5)
	3.1

(0.4)
	
	9.2

(n.a.)
	5.1

(0.2)
	4.8

(0.2)
	4.1

(0.2)

	Production
	0.9

(n.a.)
	5.9

(0.5)
	4.1

(0.3)
	5.9

(0.3)
	
	76.6

(n.a.)
	71.0

(0.8)
	71.9

(1.0)
	72.7

(0.7)

	Transportation and material moving
	0.8

(n.a.)
	2.3

(0.2)
	2.1

(0.2)
	2.7

(0.2)
	
	13.9

(n.a.)
	11.4

(0.2)
	10.3

(0.2)
	10.4

(0.2)

	Helpers, laborers, material movers (hand)
	6.3

(n.a.)
	15.8

(0.7)
	17.2

(1.1)
	17.6

(1.0)
	
	35.0

(n.a.)
	26.2

(0.7)
	25.0

(0.7)
	24.5

(0.5)

	
	
	
	
	
	
	
	
	
	

	Total Employment
	1.3
	3.0
	2.5
	2.7
	
	16.3
	12.9
	12.0
	10.8


aShares represent the percent of total employment in the indicated occupation employed in employment services or in manufacturing.  Standard errors are in parentheses.

Table 3  Employment Growth and Share of Employment Growth Occurring within Employment Services and Manufacturing, Total and Selected Occupations, 1989–2000 and 1989–2004
	Occupation
	1989–2000
	
	1989–2004

	
	% change
	Share of change
	
	% change
	Share of change

	
	
	ES
	Mfg.
	
	
	ES
	Mfg.

	Office and administrative support
	8.3
	31.5
	−14.6
	
	6.6
	16.7
	−32.2

	Building and grounds cleaning, and maintenance
	12.4
	14.6
	−9.9
	
	6.7
	18.0
	−34.8

	Construction and extraction
	36.6
	8.4
	−6.2
	
	37.2
	10.3
	−9.7

	Production
	6.9
	79.4
	−9.2
	
	−15.4
	−26.8
	97.7

	Transportation and material moving
	19.2
	9.9
	−1.8
	
	12.5
	18.2
	−17.8

	Helpers, laborers, material movers (hand)
	20.5
	62.1
	−16.6
	
	19.9
	74.4
	−28.4

	
	
	
	
	
	
	
	

	Total
	21.3
	10.6
	−3.2
	
	21.2
	9.1
	−15.6


Table 4  Employment Services Workers Assigned to Manufacturing by Occupation, Selected Years

	
	Number of workers imputed to manufacturing (standard error)

	
	1989
	1996
	2000
	2001
	2004

	
	
	
	
	
	

	Office and administrative support
	118,455
	204,840
	227,405
	161,876
	164,195

	
	(n.a.)
	(21,192)
	(22,784)
	(17,354)
	(16,495)

	Production
	79,619
	347,353
	578,992
	343,009
	455,628

	
	(n.a.)
	(15,742)
	(47,662)
	(24,457)
	(28,838)

	Helpers, laborers, hand material movers
	117,516
	178,683
	354,007
	384,116
	392,632

	
	(n.a.)
	(21,439)
	(37,364)
	(43,874)
	(43,756)

	All
	419,100
	924,878
	1,413,174
	1,097,872
	1,242,301

	
	(n.a.)
	(33,812)
	(59,032)
	(52,174)
	(56,609)

	
	
	
	
	
	

	
	As a percentage of all ES workers assigned to manufacturing 

	
	1989
	1996
	2000
	2001
	2004

	
	
	
	
	
	

	Office and administrative support
	28.3
	22.1
	16.1
	14.7
	13.2

	Production
	19.0
	37.6
	41.0
	31.2
	36.7

	Helpers, laborers, hand material movers 
	28.0
	19.3
	25.1
	35.0
	31.6

	All
	100.0
	100.0
	100.0
	100.0
	100.0

	
	
	
	
	
	

	
	As a percentage of manufacturing employees within the occupation 

	
	1989
	1996
	2000
	2001
	2004

	
	
	
	
	
	

	Office and administrative support
	6.3
	13.7
	14.2
	10.9
	11.6

	Production
	1.0
	4.2
	7.2
	4.9
	7.0

	Helpers, laborers, hand material movers 
	9.0
	16.4
	30.0
	34.4
	35.9

	All
	2.3
	5.3
	8.2
	6.9
	8.7

	
	
	
	
	
	


Table 5  Manufacturing Labor Productivity Growth Adjusted for Employment Services

	Time period
	Annual growth rate of labor productivity
	Labor productivity adjusted for employment services 
	Contribution of employment services 

	1989–2000
	3.63
	3.12
	0.51

	1989–2000, adj. for hoursa
	3.63
	3.16
	0.47

	
	
	
	

	1989–1995
	3.72
	3.30
	0.42

	
	
	
	

	1995–2000
	3.52
	2.90
	0.61

	
	
	
	

	2000–2001
	2.14
	3.33
	−1.19

	2001–2004
	6.14
	5.60
	0.54

	aContribution of employment services workers to productivity growth adjusted for differences in weekly hours worked by employment services workers assigned to manufacturing and manufacturing employees.  See text for full discussion of adjustment.

SOURCE:  Authors’ calculations using 4th quarter manufacturing output indexes, CES November manufacturing employment figures, and authors’ estimates of employment services workers assigned to manufacturing, as described in the text.   
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Note: Shaded area represents 95% confidence interval for employment adjusted for employment services workers assigned to manufacturing.
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Figure 2.  Manufacturing Employment and Employment Services Workers Assigned to Manufacturing, 1989–2004
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Figure 4.  Imputations of Employment Services Workers to Manufacturing: Individual Year CWS v. Combined CWS





Figure 3.  Manufacturing Employment, Adjusted for Temporary Help and All Employment Services Workers, 1999–2004





Note:  Shaded area represents 95% confidence interval for temporary workers assigned to manufacturing
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Note:  Shaded area represents 95% confidence interval for employment adjusted for employment services workers assigned to manufacturing.











� We use “employment services,” the term in government statistics, and “staffing services,” the term more commonly used in the business literature, interchangeably in this paper.


� These estimates are based on data from the Current Employment Statistics (CES) program. 


� Permanent administrative staff are estimated to comprise only 3 percent of workers in temporary staffing agencies (BLS 1988) and 1 percent of employment in PEOs (2002 Economic Census). Workers who use employment agencies to find permanent jobs typically do not form a contractual employment relationship with the agency, and hence would not be counted as an employment agency employee in government data. Below, we note that there are many exceptions to this general rule.  


� Confusion among household respondents working for temporary help agencies or PEOs about who their actual employer is likely contributes to the difference. For instance, in the Contingent Worker Supplements to the CPS which have been conducted periodically since 1995, about half of individuals identified as being paid by a temporary help agency in the supplement reported the client company as their employer in the main survey (Polivka 1996).


� One reason for the discrepancy is that the CES captures all jobs, whereas the CWS only asks individuals about their main job.  This difference between the surveys, however, cannot explain all of the discrepancy (Polivka 1996). 


� Some of Estavão and Lach’s estimates were based on individual CPS and CWS surveys in which the number of staffing workers is extremely small and the incidence of temp agency work is underreported.  Their preferred estimates relied on a combination of BEA input-output data and direct estimates from the CWS to obtain a measure over time of the proportion of temporary help agency workers assigned to manufacturing.  In addition to issues with the small sample size of the CWS, combining imputations based on BEA input-out data with imputations based on the CWS led to large discontinuities in the share of staffing services workers imputed to manufacturing. These large discontinuities between the CWS based estimates and the input-output estimates probably arose because of problems with BEA estimates of manufacturers’ use of staffing services, discussed below.  


� The OES program was not specifically designed to yield times-series data.  We provide a more detailed discussion of our methodology for constructing industry-occupation time-series data from the OES in Dey, Houseman, and Polivka (2007).  


� Benchmarking to the CES helps minimize sampling error that is inherent in the random component of the OES sample design. Also, as discussed further below, benchmarking is necessary in the early years of the program when annual industry data are not available.  In 2003 the OES shifted from an annual survey of approximately 400,000 establishments conducted in November to a semiannual survey of approximately 200,000 establishments conducted in May and November.  We combine May and November OES samples to compute occupation shares within sectors, and, for comparability to the earlier years, we continue to benchmark sector employment totals to the not seasonally adjusted November CES figures.  Use of just the May or November panel after 2003 and the “current” weights associated with that panel will not result in an accurate representation of the number of employees within a sector, because the OES data collection and estimation procedures were designed to use May and November data.   





� These estimates of industry of assignment are based on NAICS industry codes.  Because CWS data prior to 2003 were coded using the SIC system, we develop a crosswalk to convert SIC codes to NAICS codes.





� Although the permanent staff of temporary help agencies only makes up three percent of employment in the agencies, 22 percent of all respondents who indicated that they were paid by temporary help agencies reported being assigned to the temporary help agency, including a large number of workers in low-skilled manual occupations.  These anomalous results appear to have resulted from confusion over wording in the survey, and for this reason we dropped from our calculation all individuals who reported being both paid by and assigned to a temporary help agency.





� Previous estimates by Segal and Sullivan (1997) and by Estavão and Lach (1999a,b) also assume that the industry-of-assignment probabilities of PEO workers is the same as that of temporary agency workers. The Economic Census of 1992 and 1997 has some information on the assignment of PEO workers to various industries, but prior to the conversion to the NAICS industry classification system, PEO and temporary help employment were combined in the same industry in the OES; coding with NAICS is first available in 1999 in the OES data.   Below we provide evidence suggesting that that Economic Census estimates of PEO use by manufacturers are consistent with the ones reported in this paper.  


� We pool samples of temporary agency workers in a particular occupation category for the five waves of the CWS, and, using dummy variables representing the CWS waves as explanatory variables, estimate a linear probability model of the probability that the temporary help worker in that occupation will be assigned to manufacturing.  The P-value in the F-test of the joint significance of the wave dummy variables was 0.14 for office and administrative workers; 0.09 for production workers; and 0.65 for laborers, helpers, and material movers.  The marginally significant estimate for production workers is due entirely to the 2001 CWS, in which the fraction of production workers reporting being assigned to manufacturing was relatively low, a fact consistent with temporary help production workers bearing a disproportionate share of adjustment of core manufacturing jobs during the 2001 recession and with manufacturing sector employment declining relatively more and earlier than other sectors.  The fraction of temporary help production workers who reported being assigned to manufacturing was the highest in the most recent 2005 CWS wave. Consequently, it appears the decline in the fraction of temporary agency production workers being assigned to manufacturing in 2001 can be explained by cyclical factors. 


� These figures are based on CES data. 


� Employment services employment in office and administrative support occupations spiked in 1999 and fell dramatically in subsequent years.  An examination of this spike in the microdata reveals that most of the increase and subsequent decline occcurred in data entry occupations, and thus we infer that this spike was related to the Year 2000 (Y2K) transition.


� We classify the following as blue-collar occupations: production; transportation and material moving; helpers, laborers, and hand material movers; installation, maintenance, and repair; construction; extraction; and  supervisors of production, construction, and maintenance workers..  


� Actually, the share all office and administrative support workers in employment services peaked at 6.0 percent in 1999, probably reflecting the use of employment services workers for special projects in connection with the Y2K transition.  


� The QCEW was formerly known as the 202 data.  


� Starting in the early 2000s, several states required PEOs to report their clients’ employment and wages in separate unemployment insurance accounts and to assign the industry of the client to these accounts.  In addition, several states started requiring PEOs to fill out multiple worksite reports, and where this was done, PEOs assigned to a client should have been counted in the client’s industry.  We provide a detailed discussion of these changes and their apparent effects on PEO employment in an appendix available from the authors upon request.  


� According to CES data, the average annual growth rate of employment in the employment services sector between 2001 and 2005 was 3 percent, down from the 9 percent growth rate experienced between 1995 and 2000.  


� Based on CWS data, we assign 85.5 percent of production workers; 49.9 percent of helpers, laborers, and hand material movers; and 19.3 percent of office and administrative support workers to manufacturing.  As noted above, most of the employment service workers we impute to manufacturing are classified in one of these three occupations.  In each of these occupations, the fraction imputed to manufacturing is greater than manufacturing’s share of aggregate employment in that occupation (net of employment services’ share), implying that manufacturers’ utilization of staffing services has been relatively greater than the average for other industries. 


� These studies include Berman, Bound and Griliches (1994); Doms, Dunne and Troske (1997); Dunne, et al. (2000); Card and DiNardo (2002); Bartel, Ichniowski and Shaw (2005);  and Abowd et al. (2007).


� For example, studies based on the ECI indicate that compensation in the manufacturing sector has grown at a similar rate as that in other sectors in recent years, in spite of the rapid growth of imported manufacturing goods from low-wage countries (Lawrence 2008).  


� A more detailed discussion of the effect of outsourcing on the ECI through its effects on weighting is available from the authors on request.  In addition, outsourcing could distort the ECI if it is associated with changes in the distribution of occupations within sectors.  Although the ECI is designed to be a Laspeyres index in which the occupational and industry distribution of workers is held constant, in practice  the occupational distribution within industries does change over time, albeit slowly.  Any impact on the measured occupational distribution of employment would impart an upward bias to the ECI if compensation growth in occupations that are disproportionately outsourced is slower than the wage growth for other occupations.


� The more commonly reported measure of labor productivity is output per worker hour.  We estimate output per worker because our estimates of manufacturers’ outsourcing to employment services measure workers, not hours.  Although fluctuations in hours worked can significantly affect movements in measured labor productivity over short time horizons, over the longer time horizons measured in Table 4 output per worker and output per hour worked are quite similar in published statistics. 


� We selected 1996 as an endpoint because it is the first year for which annual data for all industries are available in the OES.  We obtain qualitatively similar results when we compute figures for 1989 to 1995.  


� Consistent with our estimates, Estavão and Lach (1999a) estimate that failure to account for temporary help hours in manufacturing inflated the growth in labor productivity by 0.5 percentage points over the 1991-to-1997 period.  Ten Raa and Wolff (2001) argue that services outsourcing by manufacturers, of which employment services is one component, can account for a significant share of multifactor productivity growth on the grounds that the outsourced activities experienced more sluggish productivity growth.  


� For instance, if the hours of temporary agency production workers assigned to manufacturing were on average 0.92 that of manufacturing direct-hire production workers’ hours in the CWS data, we count each staffing agency production worker assigned to manufacturing as just 0.92 of a worker. The hours-worked data in the CWS pertain to temporary agency workers, who make up the large majority of employment services workers.  Temporary help workers likely work slightly fewer weekly hours than manufacturing employees in comparable positions because they are less likely to work a full week; their assignment may start or end during the week.  We would not expect PEO status to affect weekly hours, and hence these adjustments for hours worked, which we apply to all employment services workers, probably overstate the actual differences in average hours worked between employment services workers in manufacturing and manufacturing employees. 


� Labor productivity statistics for manufacturing based on a value-added concept for output are generated only for the purposes of comparing them with foreign statistics, and in theory net out purchased services from the numerator.  The gross output measure is preferred to the value-added measure because of the importance purchased inputs to manufacturing and the desire to account for productivity improvements in purchased inputs in the multifactor productivity measures (Gullickson 1995). Like the multi-factor productivity measures, the accuracy of the value-added output measures depends on the accuracy of the BEA I-O benchmark estimates.


� In the 1997 benchmark I-O tables, the estimate of manufacturers’ use of employment services was imputed from data collected in the Business Expenses Survey (BES), which is administered to companies in the wholesale, retail, and services sectors.  Companies answering the BES reported expenditures on six types of contract services—temporary help services, employee leasing services, security guards and patrol services, office administrative services, facility support services, and nonresidential building cleaning services—and thus these services were treated as a bundled commodity.  Data on industry output in each of these contract labor services industries came from the Economic Census and were aggregated to match the level of commodity aggregation in the BES.  The residual of the contract-labor services not accounted for by industries surveyed in the BES was imputed to industries not surveyed in the BES based on their output shares.  To generate I-O estimates at a more disaggregated commodity level, it was assumed that industries utilized all contract labor services in the same proportion. 





� For the pattern over time of the BEA estimates to be accurate, either the proportion of employment service production workers assigned outside of manufacturing would have had to increase or the wages of employment service workers assigned to manufacturing would have to have declined precipitously relative to the wages of other employment service workers. We provide evidence that the former has not occurred.  Although we do not provide evidence on the wage trends of employment service workers assigned to manufacturing, a precipitous decline is unlikely and even if it did occur would nonetheless imply that productivity measures are sensitive to the legal definition of workers as employees versus contract workers.  


	� About half of the employment agency workers imputed to manufacturing are in manual occupations, and excluding all employment agency workers still has a small impact on our overall estimates. Because employment agencies made up a larger share of all employment services workers prior to 1996 and because office and administrative support workers made up a substantially larger share of all employment services assigned to manufacturing in the earlier period, any overstatement in our imputations may be greater in a relative, though not in an absolute, sense in the earlier period.  However, the impact is still likely to be small, and, if anything, our results pertaining to the growth of the employment services workers in manufacturing would be understated.  
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Figure 1. Distribution of Employment Services Workers by Occupation, 
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