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It's Been a Long Time Coming:  
U.S. Data on Workers Matched to their Employing Firms


Introduction

	In this paper, my aim is to give an overview of an important new data resource for social scientific analysis of employment and work:  the Longitudinal Employer-Household Dynamics (LEHD) Program at the Census Bureau. For the first time, researchers have available longitudinal national data that match workers to their employers while providing detailed information on both the employee and the employing firm. While there have been some smaller cross-sectional samples, LEHD encompasses  the universe of private-sector U.S. workers over as much as 20 years of quarterly observations in some cases.  I will describe the LEHD “infrastructure” and explain some of the underlying information sources. I will also discuss how it is beginning to be used to address a variety of interesting research topics. Some time is also devoted to a critique of the database as it now stands. Lastly, I will show a few research results from my own initial work with LEHD. Before I begin this descriptive exercise, however, I want to address the theoretical promise of LEHD with a particular case in point:  the stagnant state of American sociological study of social stratification. As it turns out, this may be a database that can resolve some decades-old intellectual arguments.


American Social Stratification Research in the Post-War Era :  A Brief Review

	Sociological studies of U.S. social stratification in the post-World War II era came to be dominated by the status attainment research tradition (Horan, 1978). That approach placed primacy on the individual attributes that are associated with mobility and earnings attainment. In the status attainment tradition, empirical models required mostly information from individuals that could be found in conventional household surveys. The key unit of analysis and lowest level of aggregation (“microdata”) was the individual survey respondent. The benchmark datasets collected by Blau and Duncan (1967) and Featherman and Hauser (1978) spawned a vast research program. The OCG I and II data (Occupational Changes in a Generation I and II) were collected as supplements to the Census Bureau’s Current Population Survey.CPS is a monthly household survey used to measure unemployment, among other things. In additional to the standard CPS questions on labor force participation, the OCG supplementary questions asked individuals about their parents’ occupations and their own first occupations. Thus, the occupational mobility of individuals could be tracked across generations and across careers (at least from first job to current job).  Two decades apart, these two cross-sections of American households found their way into the pubic data domain and were all that was required for the status attainment tradition to flourish for 30 or more years.

A rival “New Structuralist” perspective emerged by the early 1980s that emphasized the social and economic structures within which individual attainment took place (Tolbert, Horan, and Beck, 1980; Baron and Beilby, 1980). One line of work established a modern sociology of labor markets which emphasized structural market features and how they condition the attainment process. Among the variety of perspectives were split labor markets (Bonacich, 1972), dual labor markets (Doeringer and Piore, 1971), dual economy (Beck, Horan, and Tolbert, 1978), local labor markets (Falk and Lyson, 1989), and the social organization of work (Althauser and Kalleberg, 1981). Researchers studied internal labor markets, job ladders, local labor market attributes, and other features of work organizations that might facilitate or inhibit mobility. The new structuralists sought to link structural aspects of work to information on individuals and their social and economic mobility. Aside from the occasional organizational case study or surveys of limited geographic areas (Villemez and Bridges, 1994), the new structuralists relied primarily on the same household surveys that had been the core data of status attainment research. 

For the most part, data on individuals from household surveys has proven insufficient for constructing key measures. Full specification of models emanating from the new structuralist approaches requires data on individual workers and the entities that employ them. One enterprising approach that researchers have taken is to study small, manageable cross-sectional samples of workers and/or organizations. But, the organizational studies sometimes have no data on workers other than a count of employees. Another tactic has been to infer attributes of employing firms from industry codes that usually can be found in household data. Still another strategy has been to elicit the name of the employer from respondents to household surveys. Information on the employer can then be gathered from other published sources or as in the case of the National Organizations Survey (Kalleberg, et al. 1996) via a questionnaire mailed to the employer. While a major step forward, NOS still covers only 2000 or so persons and is best used to formulate national estimates. The primary sampling unit remains the individual. Organization information is tacked onto an individual who may be the only person surveyed from his/her employing firm. More generally, Census does not release microdata on establishments or firms from its economic censuses and other business surveys. Only data aggregated to political geographies such as counties are released. The lack of public-use data on firms hinders the combining of household survey and business establishment survey data. The ideal dataset would be large samples of workers from all firms of interest. Treating workers as nested in their employing firms permits specification of multilevel theories that clearly suit the new structuralist perspective.

Though some stagnation may seem evident in the empirical stratification area, major advances in measurement approaches and quantitative analysis occurred throughout the period. There were several enhancements to occupation and industry coding schemes of which the North American Industrial Coding System (NAICS) is most well known. After the 2000 Census, the Office of Management and Budget (2000) introduced a new approach for defining metropolitan areas for statistical purposes. For the first time, smaller urban areas were added to the metropolitan statistical system as “micropolitan” areas. The growing interest among rural sociologists and economic geographers in measuring local labor markets led to several innovations. Among these were delineations of labor market areas and commuting zones (Tolbert and Sizer, 1996) that were then included in public-use versions of the 1980 and 1990 household censuses (Tolbert, et al. 1995). Statistical models were developed and refined that addressed issues of temporal analysis (pooled time-series/cross-sectional modeling, panel analysis), models with nested data (hierarchical linear modeling), and spatial (geographic) autocorrelation. These approaches have not been adopted quickly, however, because most require data beyond standard public-use household surveys.

For want of better data, the wheels have been spinning for nearly 30 years in the American approach to social stratification without a lot of research progress. Labor economists admit much the same for their domain (Abowd, Haltiwanger, and Lane, 2004). Good studies suffer for some combination of the following reasons:  insufficient data on workers, insufficient data on organizations, and/or data collected at a single point in time. Until very recently, alternatives have not been available. The Longitudinal Employer-Household Database at Census, however, has the potential to jumpstart stratification work. We provide an overview in the section that follows.


Overview of LEHD

To address data issues noted above, analysts can now employ data from a large-scale, NSF-supported data program that provides a comprehensive longitudinal employer-employee database on U.S. workers and employers. Access to the data can only be had in secure lab settings known as Census Research Data Centers (RDCs). The vast database draws on a variety of government data and administrative records on businesses and on household surveys, permitting approved users to link information on businesses with data on employees. The Longitudinal Employer-Household Dynamics (LEHD) program at the U.S. Census Bureau is a linked employer-employee data file that provides quarterly labor market information for the vast majority of labor force participants in most states (Abowd, et al. 2005).  At present, 47 states participate in the LEHD program with a goal of full U.S. coverage.[footnoteRef:1]  LEHD data are well suited to the study of mobility and earnings because the data contain information on the worker and the worker’s employing organization.  In addition, information on all establishments that have operated in a state during a given period of time is available.  These data on the organizational population are useful for the construction of organizational environment measures such as the organizational dissolution rate or the rate of job creation due to organizational foundings or expansions.   [1:  An up-to-date list of participating states and further information can be found on the LEHD web site at http://lehd.did.census.gov/led/ .] 


Linked employee-employer data are created from Unemployment Insurance (UI) wage record data for employees and ES202 establishment summary wage data for employers.  These data come from UI filings by each establishment operating in a given state.  The UI program was instituted in 1935 as a part of the Social Security Act and is currently administered by each state.  Most employers are required by law to pay unemployment insurance on a quarterly basis.  In doing so, employers submit listing of personnel and wage information for each worker. UI and ES202 data contain information on the majority of private sector, nonagricultural employers and employees. Excluded are federal employees, agricultural workers, domestic workers, the self-employed, members of the Armed Services, state and local government workers, and some employees of nonprofit employers and religious organizations.  These employees are excluded because their employing establishments do not participate in the Unemployment Insurance program.  

	At the employee level, UI data are collected quarterly in all U.S. states and capture 98% of all employment (Andersson et al. 2002).  Quarterly UI records contain information on the employee’s wages, work establishment identifier, and Social Security Number. With the Social Security Number converted to a Census PIK (Person Identifier Key), these data comprise the foundation of the employee-level file.  To create a longitudinal employee-level file, the U.S. Census Bureau links quarterly UI observations for each individual appearing in the UI database. In this longitudinal format, it becomes possible to measure tenure of the worker at a particular establishment, multiple job-holding, and to follow the worker through a series of jobs that may constitute a work career. The current LEHD database contains all workers appearing in UI records from 1990-2004 (coverage through 2008 is expected shortly).

	Employer-level data are based on the ES202 quarterly employment and tax reports submitted by all employers subject to Unemployment Insurance legislation.  ES202 data contain a work establishment identifier and establishment-level information on the number of employees, total wages, whether or not the establishment is part of a single- or multi- establishment firm, and industry classification.  Employer-level information during a given quarter is attached to employee information using the work establishment identification code. 	

A unique aspect of LEHD data is the capacity to link information from a variety of administrative and Census program data to enhance the limited information provided in the UI data files.  At the worker level, information linked from the Current Population Survey series, Decennial Census, Survey of Income and Program Participation, and Social Security Administration records is used to obtain data not collected in the UI program. This is key social and demographic information such as age, race, sex, place of birth (including foreign born status), place of residence and work (including latitude and longitude coordinates), and education. Similarly, business establishment ID codes can be used to attach information on the employer. Data available here include quarterly total employment and wages plus information on the longevity of the establishment. 

Due to the sensitive and confidential nature of the information in the LEHD, there is no publicly available version (these data are protected under Titles 13 and 26 of the U.S. Code). Housed in the Census Bureau’s Research Data Center (RDC) system, the LEHD can only be accessed on site at one of the RDCs. There are presently 10 RDCs around the country and several more are in various stages of proposal and development.[footnoteRef:2] Users of the data must have proposals approved by both the Census Bureau and the Internal Revenue Service (a few of the data items are considered Federal Tax Information—FTI). Users must also hold Special Sworn Status at the Census Bureau. While these regulations set a somewhat high barrier to entry, it is increasingly the case that social scientists are succeeding in using LEHD. Some of my first findings with these data are presented in the section that follows. [2: For more information on the Census RDC system, see http://webserver03.ces.census.gov/index.php/ces/researchprogram .
] 



Earnings of Rural Manufacturing Workers in LEHD

We have noted above that using matched employer-employee data has the potential to address a number of lingering issues in recent American stratification research. Use of LEHD can improve on earlier work in a number of ways. These include far larger samples that can stand by themselves or be filtered to derive interesting research subsamples. Rather than inferring attributes of employers by proxies like industry codes, the researcher has exact details of the employing establishment (or firm). Information is available for an extended period of time, improving greatly on single cross-sectional survey designs. To ensure confidentiality, public-use data have very limited geography. In LEHD, precise place of residence and place of work is known to the point of geocodes. I show how these advantages can be leveraged in the analysis below.

Background.  In ongoing research sponsored by USDA’s National Research Initiative, colleagues and I are studying the earnings determination process of rural manufacturing workers. While it is not possible to develop fully the thesis that guides this work here, suffice to say that we are concerned with the extent to which manufacturing establishments are locally oriented.[footnoteRef:3] One indicator of local orientation is whether the entity is a single establishment (one location) or part of a larger, multi-establishment enterprise. We view the single establishment as far more likely to have a stake in the locality, the local workforce, and its own employees. Another indicator of local orientation is the longevity of the establishment in the community. This we see as a sign of embeddedness, and we posit that longer durations will result in more favorable outcomes for rural workers and their communities. These indicators of local orientation can be readily derived from existing information on employers in LEHD.  We expect to observe that employees of locally oriented establishments will fare somewhat differently from employees of non-local establishments and firms. [3:  For an overview of this line of work, see Tolbert (2005).] 


As rural sociologists under sponsorship by Agriculture, we require data that permit us to use the standard definitions of urban and rural implied by the Federal metropolitan classification system (Office of Management and Budget, 2000). That system classifies counties as parts of metropolitan areas (must have 50,000-person core area) or micropolitan areas (core populations of 10,000-49,999). That leaves about 700 U.S. counties in a nonmetropolitan residual group we refer to as non-core areas. Using this classification of counties, we focus our analysis on rural areas that are either micropolitan or non-core. It is important to note that public-use survey data typically do not identify rural counties because of small populations and confidentiality concerns. LEHD has county identifiers on all employer records, so we are able to classify places of work as metropolitan, micropolitan, or non-core.

Analysis Strategy.  We estimate models that predict rural manufacturing workers’ earnings in the year 2000. Each LEHD state-level data file contains millions of records. To keep things manageable, we are conducting our analysis on 12 states that are fairly representative of U.S. regions and known for substantial agricultural activity (see Figure 1). From the full database, we extract manufacturing workers who had positive earnings in all four quarters of 2000. The overall period of observation is 1992-2000. This results in about 250,000 micropolitan manufacturing workers and 205,000 non-core manufacturing workers. 

The models are estimated separately for the two populations of workers. One set of predictors in the models are individual-level attributes generally available in household survey data and long known to affect earnings:

· Experience (age-based), experience squared
· Female, Hispanic, African American, Other race
· Years of schooling

Another set of variables is work-career related and could only be derived with longitudinal data such as LEHD:

· Multiple job holding: Number of 4-quarter jobs held in 2000
· Tenure:  Number of consecutive quarters with establishment

LEHD also permits us to include information on the employing establishment or firm:

· Embeddedness:  Consecutive quarters in community
· Size:  LN of number of employees
· Single establishment

Summary of Findings. To be sure, we find little difference across the two types of rural areas. The processes that generate annual earnings of workers in micropolitan and non-core rural areas are much the same. There are interesting contrasts with metropolitan earnings processes, but we will not go into those in this paper.  We find that the individual-level variables behave as expected in our models.  Experience and schooling are associated with higher earnings for rural manufacturing workers. Being female, Hispanic, or black has a negative effect on earnings. The work-career variables show that holding other jobs actually dampens earnings at the primary manufacturing job. And, tenure with the establishment has a strong, positive effect on earnings. Among the firm attributes, establishment size has a positive effect. That is, the larger the manufacturing establishment, the higher the earnings of the workers. Both of our local orientation variables have negative effects on earnings per se. However, in our more detailed analyses, we have found some interesting statistical interactions which sharpen our understanding of how local orientation affects manufacturing earnings. Specifically, we find an interaction between tenure on the job and single establishment. This suggests that the influence of local orientation works through differences in key variables such as tenure on the job. In the local establishment, longer job tenures are rewarded more so than in non-local establishments. This more nuanced conclusion is typical of that possible with a resource like LEHD.

Next on Our Agenda.  We have a second line of work that focuses on rural retail workers, also funded by USDA. Our interest is in differences between employees of small, local “mom and pop” retail establishments and employees of big box retail. The longitudinal character of LEHD permits us to follow retail workers experiences rural communities before and after the introduction of a large retailer into the local context. We are also beginning to employ more sophisticated modeling techniques that take advantage of the nesting of workers with firms. We are especially intrigued at the prospect of a three-level hierarchical linear model that would model workers within establishments within local labor market areas. In a way, this would bring this writer’s research career full circle—back to the beginning, but with data suited for the questions of interest.


Conclusion

	LEHD has substantial potential as a research tool for those interested in American social stratification and the organization of work. And, it’s about time for several reasons. First, there are some lingering stratification issues that are better addressed with matched employer-employee data. Second, there is a major subarea of American sociology that could use a new impetus. Third, there is much to be gained by leveraging the scale and scope of such a database. We can slice and dice the data, tailoring it to our own interests. Fourth, we now have statistical methods capable of handling the temporal, spatial, and hierarchical relationships in a database like LEHD. Fifth, we Americans are Johnnie-come-lately to the idea of national labor force databases. In 1999, Abowd and Kramarz counted 17 different countries with development projects already underway. It may have been a long time coming, but we have indeed joined those ranks.
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We are presently working with 12 selected states (the darkest ones on the map)

These states are distributed reasonably by region and exhibit a variation of agricultural and resources

We will likely add the light gray states if feasible

Other states may become available

At the risk of overwhelming you, here is a chart of the LEHD infrastructure
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