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Abstract

This study reports trends in rural low-skill employment in the 1990s and
their impact on the rural workforce. The share of rural jobs classified as
low-skill fell by 2.2 percentage points between 1990 and 2000, twice the
decline of the urban low-skill employment share, but much less than the
decline of the 1980s. Employment shifts from low-skill to skilled occupa-
tions within industries, rather than changes in industry mix, explain virtually
all of the decline in the rural low-skill employment share. The share decline
was particularly large for rural Black women, many of whom moved out of
low-skill blue-collar work into service occupations, while the share of rural
Hispanics who held low-skill jobs increased. 
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Summary

Low-skill jobs have continuously been declining as a share of U.S. jobs
throughout the 20th century, and rural areas are no exception. In 1900, two-
thirds of all workers were employed in agriculture and manufacturing,
mostly holding manual or routine jobs in the field or factory. By 2000, less
than 40 percent of the U.S. workforce was employed in low-skill occupa-
tions. Today, most rural low-skill workers are employed in the growing
service sector, in which a typical job demands higher skills than a typical
job in goods-sector industries such as manufacturing, mining, and agricul-
ture.  In addition, new production methods in many industries are raising
occupational skill demands and contributing to the decline in the low-skill
share of rural employment. 

The decline in the low-skill share of employment affects the well-being of
rural workers and the economic development of small towns across
America.  Jobs requiring more skill tend to pay more and offer better bene-
fits, leaving rural workers and their families better off and possibly reducing
demand for Federal and State support services.  High-skill jobs also make
rural communities less vulnerable to international competition and more
attractive to high-wage employers.  Understanding the factors driving
changes in job-skill levels could help rural areas choose more effective
development strategies and ensure that all groups benefit from economic
growth. 

What is the Issue?

The impact of the industrial shift from goods to services in rural America
has been subject to some debate. The ongoing industrial shift may be
inhibiting the growth of good jobs in rural America.  Although many
service-sector jobs are high-skill and pay well, some observers believe rural
areas may lack the density of population and infrastructure to attract those
jobs.  As a result, the rural service sector would generate more low-skill
jobs, and because low-skill service jobs pay less on average than low-skill
jobs in the goods sector, workers would be worse off economically.  Others
observe that, as capital investments have grown, many rural labor markets
have been able to attract and retain high-skill service jobs.  Further, these
observers argue that occupational shifts within industries, brought on by
technology and productivity change, have more impact on skill levels than
does the transition to services. 

ERS examined the relationship between employment trends and industrial
and occupational shifts by addressing the following questions: 1) Did low-
skill jobs continue to shrink as a proportion of the rural economy as quickly
in the 1990s as in the past?  2) Did large-scale shifts from goods production
to service provision play a decisive role in these changes, or did shifts to
more skilled occupations within these industries become the key factor?  3)
Did skill trends benefit rural workers economically, particularly those histor-
ically more prone to low-skill employment? 
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What are the Major Findings?

The nonmetro low-skill job share fell 2.2 percentage points from 1990 to
2000—from 44.4 percent to 42.2 percent—compared with a 5-percentage-
point drop between 1980 and 1990. The movement of jobs from the goods
sector to the services sector in the 1990s contributed to a decline in low-skill
employment shares, but the largest source of decline was the shift from
lower skill to higher skill occupations within both sectors.   

As expected, low-skill employment rates are higher for workers who are
younger and have less education, for minorities, and for men.  Rural women
and Blacks experienced the largest drop in low-skill employment rates
during the 1990s, while Hispanics saw an increase.  

Rural workers experienced real earnings growth on average during the
1990s.  Despite some concerns about the implications of a shift from goods
to service employment, this shift had almost no impact on earnings change.
In fact, most of the gain occurred “across the board,” in numerous occupa-
tions in both the goods and service sectors, rather than because of the
employment trends analyzed in this study.  

The findings suggest that encouraging new technology that creates high-
skill work opportunities, as well as investing in education and training, may
be effective in raising skill levels of jobs in the rural economy.

How was the Study Conducted?

Data used in this report come from the earnings files of the 1980, 1990, and
2000 Current Population Survey (CPS), a national sample of 50,000-60,000
households.  Information on hourly and weekly earnings, age, sex,
race/ethnicity, education, labor force status, industry, and occupation is
collected on every adult member of the survey household.   

We identify low-skill occupations using seven skill dimensions from the
Dictionary of Occupational Titles, produced by the U.S. Department of
Labor. Each dimension measures a different aspect of the intellectual or
physical complexity of an occupation. These seven measurements are then
added to produce a single numerical index. Low-skill occupations are those
that fall below the median index value for the occupations considered.
Unlike commonly used measures such as educational attainment, this
approach emphasizes the skills embodied in the jobs rather than the
workers, who may be in jobs below or above their potential. 

Shift-share analysis is used to test whether changes in rural industrial
composition or occupation mix within industries explain more of the decline
in low-skill employment share in the 1980s and 1990s.  The relationships
between demographic attributes and the probability of low-skill employment
were assessed using a logistic regression analysis.
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Introduction 

Rising job skill requirements were a signature feature of the U.S. economy
in the 20th century. Technological change, shifts in the global geography of
production, and large investments in human capital slowed or reversed the
growth of jobs comprised of physical, routine tasks while prompting rapid
growth in jobs requiring high levels of formal education and technical
knowledge. In 1900, agriculture and manufacturing alone employed two-
thirds of all workers, the great majority of them holding manual and routine
jobs in field and factory. Much of the remaining workforce was engaged in
similarly low-skill work in the Nation’s mines, shops, and offices (Executive
Office of the President, 2000). As of 2000, about 38 percent of the U.S.
workforce was employed in occupations requiring only low-level academic,
technical, and reasoning skills; in rural America, 42.2 percent of all jobs
were in such low-skill occupations, down from 44.4 percent in 1990.1

The long-term decline in rural low-skill jobs was historically associated
with the steep decline in farm employment. Agriculture now claims too
small a share of the workforce to affect large-scale patterns of change, and
most of the remaining farmers are skilled owners and operators. Rural
manufacturing, which has a higher concentration of low-skill jobs than agri-
culture, has likewise seen its share of total employment decline in recent
years.

Most workers in both urban and rural labor markets today are employed in
the service sector, which has higher skill requirements on average than the
goods-producing sector comprised of agriculture, mining, construction, and
manufacturing. Thus, the economic transformation from goods to services
should reduce the share of low-skill jobs. Moreover, new ways of organizing
work within an industry to accommodate new technologies and product
demand are changing employers’ demand for various skills, reflected in the
mix of occupations needed.  In short, both industry and occupation changes
affect the number of low-skill jobs available in the economy.

This report examines the relationship between low-skill employment and
industrial and occupational shifts by considering the following questions:

1. Did low-skill jobs continue to shrink as a proportion of the rural
economy as quickly in the 1990s as in the past?  

2. Did large-scale industrial shifts, such as from goods production to
service provision, play a decisive role in these changes, or did shifts to more
skilled occupations within these industries become the key factor?  

3. Did skill trends benefit rural workers economically, particularly
those historically more prone to low-skill employment?

The measure of skill in this study is based on the complexity and technical
knowledge required in the worker’s occupation. This measure, unlike such
commonly used measures as educational attainment, emphasizes the skills
embodied in a job—and by extension the economic structure of a region—
rather than the skills of workers, who may be in jobs below, and occasion-

1 In this report we use the terms
“rural” and “nonmetro” interchange-
ably when discussing conditions in
nonmetro counties, and the same is
true for “urban” and “metro.” See
“Data and Methods” for further 
explanation.
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ally above, their skill potentials. The skill measure is described in greater
detail in the following section.

The third question addresses the crucial link between transformation in skill
demand and the well-being of the rural workforce. To some observers, the
shift from goods to services has inhibited the growth of “good” jobs in rural
America. According to this perspective, although many service-sector jobs
demand high skill levels and pay well, rural areas lack the density of popu-
lation and infrastructure to attract those jobs. As a result, the service sector
has merely replaced the goods sector as the source of most rural low-skill
jobs. And, because low-skill service jobs pay less on average than low-skill
jobs in the goods sector, workers who take these jobs often end up worse off
economically than before, widening the gap between workers at the top and
bottom of the earnings scale.

Other observers, however, point out that as human capital levels and capital
investments have grown in some rural labor markets, the ability to attract
and retain a vibrant high-skill service sector has increased as well. They also
argue (correctly, we show) that technology and productivity change within
industries has a far greater effect on earnings change than does the transition
to services (Albrecht et al., 2000; Galston and Baehler, 1995).

The key finding in this report is that the share of rural jobs in low-skill
occupations fell between 1990 and 2000—although by less than in the
1980s—mostly as a result of rising skill requirements and higher skill occu-
pations within industries rather than industrial restructuring. The decline in
low-skill employment share was seen among nearly all demographic subsets
of workers. Rural economies kept pace with the national trend toward job
upskilling. In fact, the low-skill share of jobs in rural areas, though still
higher than the national average, fell slightly more than in urban areas.

A second important finding is that the continuing gains in service-sector
employment during the 1990s were too small to contribute much to changes
in the rural skill mix. Nor did these gains prevent a real rise in earnings for
either the typical rural worker or the less educated worker with less chance
of moving into high-skill employment. Nonetheless, those workers who
would have been employed in a low-skill goods job, but found themselves
in a low-skill services job due to sectoral shifts, were likely to see real earn-
ings declines. 

Why does rural job-skill change matter? On a fundamental level, a healthy
rural America depends on its ability to share in a national and global
economy that increasingly relies on human capital. For individual workers,
jobs requiring higher skills tend to pay more and offer better benefits,
leaving them better off and possibly reducing demand for Federal and State
support services. For communities, a high-skills jobs mix usually indicates
an upward development track, making such places less vulnerable to inter-
national competition and more attractive to high-wage employers. 

The source of rural job-skill change also matters. Shifts to more skilled
occupations within industries—not industrial change—drove the decline in
the low-skill share of jobs in the 1990s. Rural areas with limited resources
may opt to pursue development strategies incorporating skill upgrades
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within the current set of industries, including investments in education and
training and encouraging new technology that creates higher skill work.  

Finally, low-skill employment change can affect rural economic inequality.
Women and Blacks benefited most from the decline in low-skill share, while
the rising prevalence of low-skill work among Hispanics was associated
with lower earnings growth. Effective labor policies will ensure that labor
market differences are transitory and that better educational and career
prospects are available regardless of residence. 
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Data and Methods

The data used in this report are drawn primarily from the 1980, 1990, and
2000 microdata earnings files of the Current Population Survey (CPS). Each
file is comprised of the responses from the outgoing rotation group of each
month’s surveyed households. This subset is asked about the hourly and
weekly earnings of working household members, typically including
150,000-180,000 respondents in total. In addition, information on age, sex,
race/ethnicity, education, labor force status, industry, and occupation (where
relevant) is collected on every adult member of the survey household.

Households’ locations for our purpose are categorized as either “metropol-
itan” or “nonmetropolitan.” Because metropolitan status changes over time
due to changes in population and commuting flows, adjustment is required
to make each pair of CPS files consistent (1980 with 1990 and 1990 with
2000) in order to chart skill change within decades. We make this adjust-
ment using county population information from the 1980 and 1990 Census
of Population. 

Metropolitan (metro) and nonmetropolitan (nonmetro) counties, as defined
in 1993, are used in this report to define “urban” and “rural” areas, respec-
tively. In 1993, the Office of Management and Budget defined metro areas
to include central counties with 1 or more cities of at least 50,000 residents
or with an urbanized area of 50,000 or more residents and total area popula-
tion of at least 100,000. Adjacent, outlying counties were also included if
they were both economically tied to the central counties, as measured by
daily commuting, and they displayed a level of “metropolitan character”
based on population density, urbanization, and population growth. Nonmetro
areas included all counties that were not part of a metro area.

The method for defining metropolitan status changed in 2003, as did the set
of counties identified as metropolitan. The Current Population Survey files
we analyzed, however, used earlier delineations. Although we use the terms
“rural” and “nonmetro” interchangeably in this report, official definitions of
urban and rural, set by the U.S. Census Bureau, are geographically different
areas (Cromartie, 2000). 

How We Measured Skill

The focus of this report is on job skill requirements—the knowledge and
abilities necessary to perform the tasks specific to each job. The occupation
associated with a job is the closest descriptive designation for which skill
information is available. Researchers have employed a number of occupa-
tional classification schemes to measure the skill content of jobs, each with
its distinctive set of advantages. We draw upon a set of seven skill dimen-
sions from the Dictionary of Occupational Titles (DOT), produced by the
U.S. Department of Labor, each measuring a different aspect of the intellec-
tual or physical complexity of an occupation, or the level of specific formal
knowledge required. The dimensions include three “general educational
development” (GED) levels of a job with respect to math, language skills,
and general reasoning; three “functional level” variables that characterize
occupations in terms of the sophistication of the interactions required with
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people, data, and things; and the extent of “specific vocational preparation”
required for the job.

The seven dimensions are then aggregated into a single numerical skill
index, allowing us to rank occupations and to identify low-skill occupations
as those that fall below a median index value for the slightly more than 500
occupations, weighted by number of workers. Twenty-two of the 218 occu-
pations below the median are not classified as “low-skill” because of the
high average educational attainment of workers in those occupations,
leaving a total of 196 low-skill occupations. Appendix A provides more
detail about the DOT, the seven skill dimensions used, and a discussion of
alternative metrics.

While our median index threshold is only one of several plausible ways to
identify low-skill occupations, we find that it is closely correlated with other
common measures, such as educational attainment. With the exception of
the 22 occupations removed from the “low-skill” category, for example, the
median index threshold accords with the distinction between occupations in
which the majority of workers have no college experience and those in
which they do.

Shift-Share Decomposition of Changes in
Low-Skill Employment Share

One of the central questions of this report is whether changes in rural indus-
trial composition or occupation mix explain more of the decline in low-skill
employment share in the 1990s. We are especially interested in how the
transition from goods production to service provision affects skill demand.
In order to separate these industry and occupation effects, we use a variation
of the shift-share method to decompose changes in low-skill employment
share into three components:

• Changes caused by shifts in the distribution of employment between
the goods and service sectors (“sectoral”).

• Changes caused by shifts in the distribution of employment across
the industries within each sector (“interindustry”).

• Changes caused by shifts in the distribution of employment across
occupations within each of 220 industries (“occupation mix”).

These changes are calculated and compared with one another in order to
ascertain the relative importance of each effect. 

The mathematics of shift-share also requires a fourth component, which
captures the interaction among the other three changes. The sum of the three
effects and the interaction term equals the total change in the low-skill share
of employment. 
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Rural America and the Prevalence of
Low-Skill Employment

There were 10.3 million workers employed in low-skill jobs in the nonmetro
United States in 2000 representing 42.2 percent of the nonmetro workforce,
compared with 34 percent of workers in metro areas (table 1). The higher
rate in rural areas reflects historical geographic divisions in economic
activity. Urban areas have traditionally driven the development of overall
national economic growth in the United States (Glaeser and Mare, 1994;
Rauch, 1993; Norton and Rees, 1979). Despite radical alteration of the
Nation’s physical infrastructure after World War II, marked by a comprehen-
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Table 1

Total and low-skill employment by major sector,
metro and nonmetro, 1980-2000

Sector Unit 1980 1990 2000

Metro:
Goods-producing sector—

Total employment Thousands 23,539 23,744 24,995
Low-skill employment Thousands 11,848 10,231 10,105
Share low-skill Percent 50.3 43.1 40.4

Services-providing sector—
Total employment Thousands 54,501 70,457 85,534
Low-skill employment Thousands 20,858 22,863 27,462
Share low-skill Percent 38.3 32.4 32.1

All sectors—
Total employment Thousands 78,041 94,202 110,529
Low-skill employment Thousands 32,706 33,094 37,567
Share low-skill Percent 41.9 35.1 34.0

Nonmetro:
Goods-producing sector—

Total employment Thousands 7,978 7,759 8,240
Low-skill employment Thousands 4,701 4,330 4,202
Share low-skill Percent 58.9 55.8 51.0

Services-providing sector—
Total employment Thousands 11,409 13,694 16,160
Low-skill employment Thousands 4,876 5,206 6,095
Share low-skill Percent 42.7 38.0 37.7

All sectors—
Total employment Thousands 19,387 21,453 24,399
Low-skill employment Thousands 9,577 9,536 10,298
Share low-skill Percent 49.4 44.4 42.2

Note: 1980 values reported above are approximately comparable with 1990 values; 1990 and
2000 values are comparable.

Source: Economic Research Service/USDA, using Current Population Survey microdata earn-
ings files, adjusted by the U.S. Census of Population.



sive network of interstate highways and rapidly expanding telecommunica-
tions coverage, cities still tend to be regarded as centers of innovation and
skill specialization. 

Conversely, rural areas were viewed as hinterlands that supplied cities with
raw materials, including labor. Most farming and mining activity still takes
place in rural areas. Although many jobs in these industries do not qualify
as low-skill, the fact that the typical miner or hired farm laborer lives in a
rural county is largely a consequence of the very definition of rurality.
However, resource extraction today, whether from field or mine, employs
only a small proportion of the rural population. Changes in the ways goods
are produced, coupled with new transportation and communications
networks, have allowed many types of manufacturing to move outward from
high-cost urban centers into suburban and rural areas. The latter became
particularly attractive as low-cost manufacturing sites for goods that had
passed the point of intensive product development. By 1970, manufacturing
employed a larger share of rural workers than of urban workers (Barkley
and Hinschberger, 1992).

The rise in rural service employment has followed a similar track. As
communications centers, and with large pools of highly educated and
trained workers, cities remain the dominant sites for high-end business and
professional services. But, the share of rural employment in the service
sector has grown rapidly since the 1970s, reaching 66 percent of all rural
employment by 2000. This sector is skill-diverse in rural and in urban areas.
Health care and public education, two of the largest and most widespread
rural industries, are primarily high- and moderate-skill employers (although
the absolute size of the health care industry in particular also makes it an
important source of low-skill work).

Nonetheless, rural locational attributes tend to favor a less skilled job mix in
services. High-skill service establishments typically depend on access to
well-developed communications networks and on physical proximity to
their suppliers and customers (Porterfield and Sizer, 1994). Despite the costs
associated with congestion in urban areas and some diffusion of advanced
communications, rural areas continue to lag in their ability to attract such
establishments. 

In summary, the distinctive features associated with rurality continue to
reinforce a low-skill job profile.  The industry mix of rural areas in 2000
remains in large part a mirror of earlier decades (McGranahan, 1988). Rural
areas have a disproportionate number of jobs in the goods sector, which
includes agriculture, fishing, forestry, mining, construction, and manufac-
turing. In fact, all of these industry groups (except construction) claim a
higher share of employment in rural than in urban areas, while employment
in all major service-sector industries is concentrated in urban areas. 

Many of the industries important to rural areas—manufacturing is a prime
example—also employ a relatively large share of low-skill workers. But this
association between low-skill goods industries and rurality can be over-
stated. For instance, a number of low-skill industry groups within the
service sector, such as consumer services and retail trade, are disproportion-
ately found in urban areas. 
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The moderate association between rural location and low-skill industry is
reinforced by the tendency for an industry to employ a larger share of its
workforce for low-skill jobs in a rural location than the same industry would
in an urban location.  In some cases, this is related to the choice of tech-
nology, while in others, it reflects the greater likelihood of managerial and
professional functions being performed in urban establishments. Thus, both
the location of industries and the specific labor mix within these industries
reflect continuing geographic differences in labor availability, wage rates, and
other input prices from one location to another. Compared with urban
markets, rural markets offer cheap land, low wages, less educated workers,
less access to transportation and communication nodes, and less access to the
cluster of business activities that support administrative and research and
development functions. 
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Rural Low-Skill Employment Declines
Outpace the Nation’s

The rural low-skill share of employment fell 2.2 percentage points during
the 1990s, from 44.4 to 42.2 percent (fig. 1). Nationally, the decline in low-
skill share was 1.4 percentage points, from 36.9 percent to 35.5 percent. The
number of workers in low-skill jobs actually rose in the rapidly expanding
economy of the 1990s, but the skilled workforce grew faster, hence the
decline in share. To understand the impact of declining low-skill share,
imagine that the share of low-skill rural jobs had not changed between 1990
and 2000. Given brisk employment growth overall, about 550,000 more
low-skill jobs would have existed in rural areas by the end of the decade
than actually did.

The decline in low-skill employment share during the 1990s appears more
modest when compared with the corresponding changes during the 1980s.
Nationally, the low-skill share of employment fell 6.5 percentage points in
the 1980s, compared with 1.4 percentage points in the 1990s. In rural areas,
a 5-percentage-point drop in the 1980s was followed by a 2.2-percentage-
point drop in the 1990s. 
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Structural Factors Driving 
Rural Low-Skill Employment Trends in
the 1990s

The decline in low-skill employment share reflects large-scale economic
forces that are changing the nature of work in rural America, with implica-
tions for the well-being of workers, their families, and their communities
(Albrecht et al., 2000; Crump and Merett, 1998; Glasmeier, 1991; Galston
and Baehler, 1995; Barkley, 1995). Increasing competition from overseas
manufacturing has pressured many rural low-wage manufacturers either to
become more capital intensive or to shift production to other locations. At
the same time, new production technologies tend to be biased toward raising
skill requirements, further shifting employment away from the low-skill
workforce (Bartel and Sicherman, 1998). 

Changes in production locations and technologies affect the skill composi-
tion of the rural workforce by altering both industry mix—which goods and
services are produced, and in what quantity—and the occupational mix
within that industry mix—how goods and services are produced. For
example, the domestic textile and apparel industries shed thousands of jobs
as firms moved production overseas, but blue-collar production jobs were
more likely to disappear than managerial and administrative jobs, skewing
the occupational mix toward higher skills. Many financial and other busi-
ness services are geographically tied to domestic markets, and these indus-
tries experienced growth in all types of jobs. Rapid diffusion of computer
technology, however, led to a relative decline in demand for low-skill cler-
ical and administrative staff. In both cases, the industries became less low-
skill due to occupational shifts, but the textile industry also contributed to
the declining low-skill share by losing jobs overall. It is also likely that
changes in skill content within occupations occurred in these industries—for
example, by requiring increasing mastery of computer software by workers
in clerical occupations or decreasing the computational skills needed in
sales or office occupations.

To get a better picture of the nature of low-skill employment change in the
rural economy, we measured the separate components of changes in
industry and occupation mix from 1990 to 2000 (fig. 2). We further decom-
posed the industry mix effect into the effect of employment shifts between
goods production and service provision and the effect of industry shifts
within the goods and services sectors. Thus we were able to assign the
proportion of low-skill employment share change due to shifts between
goods and services, the proportion of change due to industry shifts within
these sectors, and the proportion of change due to shifts in the occupation
mix within these industries.

Most of the decline in rural low-skill employment share during the 1990s
resulted from changes in occupational mix within industries (fig. 3 and table
2). The movement of employment from goods to services (the “sectoral”
shift) also contributed to declining low-skill employment shares, accounting
for 24.1 percent of the total decline in low-skill share in metro areas, and 19
percent of the toal decline in nonmetro areas (table 3).
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In contrast, shifts between industries within major sectors actually increased
low-skill employment share during the 1990s. Nationally, such shifts
accounted for a 0.2-percentage-point increase in the low-skill employment
share and a 0.1-percentage-point increase in the nonmetro share (table 2). 
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Figure 2

Components of change in low-skill employment share

Total change in low-skill employment

Employment shift from the goods
 sector to the services sector

Interindustry shifts within 

the goods sector

Occupational shifts within 
goods industries

Interindustry shifts within 
the services sector

Occupational shifts within 
services industries

Source:  Economic Research Service/USDA.

Figure 3

How industry and occupational change affected nonmetro 
low-skill employment share, 1990-2000

Percent of total employment in 1990

Source:  Economic Research Service/USDA, using data from Current Population Survey 
and U.S. Census of Population.

An interaction term captures change not attributable to a single source.
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Table 2

How industry and occupational change contributed to the change in
low-skill employment share, 1990-2000

Item Metro Nonmetro U.S.

Percentage-point change

Occupation mix -0.9 -2.2 -1.2

Within goods -0.5 -1.4 -0.7
Within services -0.4 -0.8 -0.5

Interindustry 0.2 0.1 0.2
Within goods 0.0 -0.4 -0.1
Within services 0.2 0.5 0.3

Sectoral -0.3 -0.4 -0.3

Residual -0.1 0.3 0.0

Overall -1.1 -2.2 -1.4
Source: Economic Research Service/USDA, using data from the Current Population Survey.

Table 3

Employment change due to change in low-skill share 
by components, 1990-2000

Metro Nonmetro Total U.S.
Item Jobs1 Share2 Jobs1 Share2 Jobs1 Share2

Thousands Percent Thousands Percent Thousands Percent

Occupation mix -890 82.7 -473 98.2 -1,364 87.5
Within goods -504 46.8 -298 61.8 -802 51.5
Within services -386 35.9 -176 36.4 -562 36.0

Interindustry 182 -16.9 15 -3.0 197 -12.6
Within goods -46 4.2 -87 18.1 -133 8.5
Within services 228 -21.1 102 -21.1 330 -21.1

Sectoral -260 24.1 -92 19.0 -351 22.5

Residual -109 10.1 68 -14.2 -40 2.6

Overall -1,076 100.0 -482 100.0 -1,558 100.0
1These values represent the changes in low-skill employment that would have occurred if total

employment had not changed between 1990 and 2000, given the actual changes in employ-
ment mix between 1990 and 2000.

2Share of overall employment change.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



Decline in Low-Skill Share During 
the 1990s Reflects Changes in
Occupational Mix Within Industries

In nonmetro areas, close to 100 percent of the drop was due to shifts from
low-skill to higher skill occupations within industries. Around 83 percent of
the metro drop in low-skill share was due to these changes in occupation
mix (table 3). Shifts from low-skill to higher skill occupations within indus-
tries were more pronounced in the goods-producing sector, lowering the
overall low-skill employment share by 0.7 percentage points nationally and
by 1.4 percentage points in nonmetro areas (table 2). Within the goods
sector, the drop in low-skill share was largely attributable to manufacturing
industries (table 4). Manufacturing is by far the largest group within the
goods sector, and employment trends in individual manufacturing industries
(e.g., electrical equipment, furniture) were driven by rapid technological
change, especially the diffusion of computer-related production technolo-
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Table 4

Low-skill employment change due to change in occupation mix by
major industry, 1990-2000

Metro Nonmetro Total U.S.
Industry Jobs1 Share2 Jobs1 Share2 Jobs1 Share2

Thousands Percent Thousands Percent Thousands Percent

Goods -504 -2.1 -298 -3.8 -802 -2.5
Agriculture 5 0.6 -37 -3.1 -32 -1.5
Other extractive -56 -4.8 -9 -1.5 -64 -3.7
Construction -46 -0.8 -73 -5.1 -119 -1.7
Manufacturing -407 -2.6 -179 -3.9 -586 -2.9

Services -386 -0.6 -176 -1.3 -562 -0.7
Transportation 25 0.6 1 0.1 26 0.5
Communications 

and utilities -77 -3.0 -11 -2.2 -89 -2.9
Wholesale trade 118 2.7 -2 -0.3 116 2.3
Retail trade 118 0.7 -46 -1.3 72 0.4
Finance, 

insurance,
and real estate -101 -1.4 -15 -1.7 -115 -1.4

Business 
services -150 -3.0 -34 -4.8 -184 -3.2

Personal 
services -31 -0.8 -6 -0.7 -37 -0.8

Entertainment 
and recreation 5 0.3 10 5.3 14 1.0

Professional 
services -342 -1.6 -53 -1.2 -395 -1.5

Public 
administration 49 1.1 -19 -2.0 30 0.5

Total -890 -0.9 -473 -2.2 -1,364 -1.2
1 Employment numbers represent the reduction or increase in low-skill jobs in each industry

due solely to the change in low-skill employment share. The total change in low-skill jobs will
be different due to changes in an industry’s overall employment during the decade.

2 Share of 1990 employment in each industry.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



gies. Nonetheless, low-skill shares declined in all major goods groups,
including construction, agriculture, and other extractive industries. Among
the goods-producing industries that saw substantial shifts toward higher skill
occupations in nonmetro areas were construction, crop agriculture, sawmills
and planing mills, apparel, and motor vehicles (table 5). 

In the service sector, within-industry declines in low-skill employment shares
were concentrated in professional services, business services, communications
and utilities, and finance, insurance, and real estate (table 4). Individual service
industries that saw substantial skills upgrading in nonmetro areas included
hospitals and grocery stores (table 5). Unlike a number of industries in the
goods sector, such as apparel, where skill upgrades are likely to reflect the
movement of low-skill jobs abroad, many of these service industries have little
or no exposure to import competition, and the trends in these industries likely
reflect new production technologies.
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Table 5

Skill upgrading and downgrading in selected nonmetro industries,
1990-2000

Change in low-skill
share due to

1990 change in Jobs
Industries employment occupation mix upskilled

Thousands Percent Thousands

All industries 21,453 -2.2 473

All upskilling industries (142) 14,629 -5.1 744

All downskilling industries (77) 6,824 4.0 -270

Leading upskilling industries:

Construction* 1,447 -5.1 73

Crop agriculture* 706 -6.2 44

Business services, n.e.c.1 144 -22.9 33

Hospitals 784 -3.2 25

Grocery stores 640 -4.0 25

Sawmills, planing mills,
and millwork* 205 -10.9 22

Apparel and accessories* 325 -6.5 21

Retail trade not specified 106 -19.0 20

Motor vehicles* 235 -7.8 18

Manufacturing not specified 117 -14.1 17

Leading downskilling industries:

Wholesale trade, groceries 137 14.8 -20

Health services, n.e.c.1 179 9.7 -17

Oil and gas extraction* 137 12.4 -17

Motor vehicle dealers 225 6.8 -15
*=Goods-producing industry.
1Not elsewhere classified.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



While skill upgrading was widespread across industries, many industries expe-
rienced increases in low-skill employment share—downskilling—during the
1990s. In nonmetro areas, the low-skill employment share increased in 77 of
219 industries, which together accounted for 32 percent of nonmetro employ-
ment in 2000. Industries that saw substantial increases in low-skill employment
share included wholesale trade in groceries, oil and gas extraction, motor
vehicle dealers, and health services not elsewhere classified (table 5).

Employment Shifts Between Sectors
Lowered Low-Skill Employment Share

As noted earlier, shifts among major industry sectors also lowered the low-
skill share of employment in both metro and nonmetro areas in the 1990s.
The share of workers employed in the goods sector fell, although the total
number of jobs in goods rose slightly (table 1). Because goods production is
relatively low-skill on average, this reduced the low-skill share. Overall, the
net effect of this intersectoral shift alone would have lowered the metro low-
skill employment share by 0.3 percentage points nationally between 1990
and 2000 (table 2). In nonmetro areas, this effect was stronger, working to
lower the low-skill employment share by 0.4 percentage points (table 2).
The goods sector is larger relative to the service sector in nonmetro areas
than in metro areas; further, the low-skill share of goods-producing employ-
ment is much higher in nonmetro than in metro areas. For both reasons, the
decline of the goods sector relative to the service sector had a greater impact
on low-skill employment share in nonmetro areas than it did in metro areas. 

Employment Shifts Between 
Industries Within Sectors Offset 
Effects on Low-Skill Share

In rural areas, shifts between industries within the goods sector brought
down the low-skill employment share. Most prominent among the declining
low-skill industries in nonmetro areas were the apparel industry and the
yarn, thread, and fabric mill industry. Leading the list of relatively high-skill
and rapidly growing goods-producing industries in rural areas were
construction and livestock agriculture. 

Among the main (noninteraction) components of low-skill employment
change arrayed in figure 3, only shifts between industries in the service
sector tended to increase low-skill employment share. Growth in low-skill
service industries generally outpaced growth in higher skill service indus-
tries. Major low-skill service industries with relatively rapid employment
growth during the 1990s included trucking, department stores, lodging
places, and direct selling establishments. High-skill service industries that
experienced slow or negative employment growth included elementary and
secondary schools, colleges and universities, banking, and insurance.

The growth of low-skill industries in the service sector was observed in both
rural and urban labor markets. In the latter, where services comprised three-
quarters of employment in 2000, interindustry shifts substantially dampened
the upskilling trends of sectoral and occupational change by adding back the
equivalent of 182,000 low-skill jobs into the urban economy (table 3).
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How Rural Low-Skill Change in the
1990s Compares with the 1980s

As in the 1990s, most of the drop in low-skill share in the 1980s was due to
shifts from low-skill to higher skill occupations within industries. Such
shifts accounted for about 85 percent of the drop in low-skill share nation-
ally and nearly 90 percent of the drop in nonmetro areas (table 6). However,
in direct contrast with the 1990s, shifts toward higher skill occupations in
services contributed much more to low-skill decline than the shift in goods,
accounting for over half of the total share decline both nationally and in
nonmetro areas.

Also unlike the 1990s, the employment share of the goods sector shrank
much more rapidly during the 1980s, especially in agriculture and mining.
As a result, the transition from goods to services contributed substantially to
increasing skill levels in both metro and nonmetro areas during the 1980s.
Growth in high-skill industries in the goods sector outpaced growth in low-
skill industries in the 1980s, just as they would in the next decade. In urban
areas, the same was true of high-skill industries in the service sector,
including such industries as health and finance. Together, industrial shifts
within those sectors accounted for about 12 percent of the decline in low-
skill share in metro areas in the 1980s. The situation in the 1980s in rural
areas, however, was akin to the pattern of the 1990s, as within-sector
interindustry shifts raised low-skill employment share only slightly. 

In short, rapid occupational upskilling combined with a more rapid transi-
tion from goods to services made the 1980s a decade of steep decline in the
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Table 6

Employment change due to change in low-skill share 
by components, 1980-1990

Metro Nonmetro Total U.S.
Item Jobs1 Share2 Jobs1 Share2 Jobs1 Share2

Thousands Percent Thousands Percent Thousands Percent

Occupation mix -4,597 85.3 -875 89.6 -5,471 85.9
Within goods -1,629 30.2 -301 30.8 -1,930 30.3
Within services -2,967 55.1 -574 58.8 -3,542 55.6

Interindustry -648 12.0 16 -1.6 -633 9.9
Within goods -280 5.2 1 -0.1 -280 4.4
Within services -368 6.8 15 -1.5 -353 5.5

Sectoral -458 8.5 -151 15.4 -609 9.4

Residual -312 -5.8 33 -3.4 345 -5.4

Overall -5,391 100.0 -977 100.0 -6,368 100.0
1These values represent the changes in low-skill employment if total employment had not

changed between 1980 and 1990, given the actual changes in employment mix between 1980
and 1990.

2Share of overall employment.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



low-skill share of jobs. Why did the 1990s look so different, especially
given the widespread expectation that the pace of upskilling would quicken?
One possibility is that increased immigration may have made less skilled
labor cheaper and therefore delayed employer decisions to shift to high-
skill-biased production methods. This is consistent with the smaller decline
in low-skill share in metro areas, where the immigration of less skilled
workers was concentrated.

The differing character of the recessions of the early 1980s and the early
1990s may also be implicated. It was widely noted at the time that while the
recession of the early 1980s was accompanied by large layoffs of blue-collar
workers, white-collar workers were largely spared. In contrast, the recession
of the early 1990s was associated with substantial “downsizing” of white-
collar workforces. This finding is consistent with the observation of slower
upskilling during the 1990s. However, a full explanation of the slowdown in
upskilling would also have to address the reasons for the differing character
of the two recessions.

Technological change may have dampened employers’ replacement of less
skilled labor. In particular, the mix of technology changes may have shifted
from more skill-intensive in the 1980s—for example, the introduction of
spreadsheet programs for PCs—to less skill-intensive in the 1990s—for
example, cash register icons for frequently ordered dishes at a fast food
restaurant. This possibility is consistent with the observation that wage
inequality stabilized in the 1990s, despite continuing advances in computer
technology (Card and DiNardo, 2002). 

Much of the skill upgrading in the 1990s also may not have been captured
by occupation and industry mix changes but was occurring within occupa-
tions. Another way of saying this is that the DOT skill measures may have
become less reliable as the skill content of occupations increased. This like-
lihood is discussed in Wojan (1999). However, we have no specific data to
show that this was more significant in the 1990s than in the 1980s.

It is also important to note the differences across major sectors in the two
decades. In particular, while within-industry skill upgrading slowed in all
sectors, the slowdown was moderate in the goods sector and much sharper
in the service sector. This suggests that whatever factors driving the trend
were operating more powerfully in the service sector.
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Implications of Low-Skill Employment
Trends for Rural Workers

The discussion of trends in low-skill employment so far has emphasized
shifts in the structure of jobs. But these changes also have significant impli-
cations for some demographic subgroups of workers because of their greater
likelihood of low-skill employment. For example, Blacks, who are nearly
twice as likely as Whites to have a low-skill job, saw a larger low-skill share
decline. We find, however, that groups with higher average low-skill
employment shares are not necessarily the groups that experienced the
largest declines. Women, who are less likely to work in a low-skill job than
men, saw a larger drop in share. Meanwhile, Hispanics, nearly half of whom
work in low-skill jobs, actually increased their share during the 1990s.
Central to the question of well-being is whether these trends contributed to
higher earnings. Overall the answer appears to be “yes,” despite lower
average earnings in the growing service sector.

Demographic Variation 
in Low-Skill Employment 

Education, age, ethnicity, and gender are all predictive of low-skill work. A
worker’s level of education—the single most important measure of human
capital—is a powerful predictor of the likelihood of employment in a low-
skill career track. Occupation choice (recall that occupation is the essential
measure of skill in this report) is shaped and constrained in large degree by
the level and type of formal education acquired, although occupation/skill
level certainly varies substantially among workers with an identical number
of years spent in school. 

Age is also strongly and positively related to low-skill employment, in large
part because age reinforces the human capital effects of formal education. An
important implication of standard human capital theory is that workers become
more skilled as they age, primarily because they continue to acquire new skills
and improve existing ones over the course of their careers. Older workers, then,
tend to be more skilled—and have a lower incidence of low-skill employ-
ment—and this trend should continue with increasing age, at least to a point.
Investment in new skills eventually slows down for the average worker, and
skill investment reaches a plateau in the last years of a person’s career.

In addition to human capital, factors not directly related to a worker’s
productivity also affect the likelihood of low-skill employment. A legacy of
hiring discrimination and occupational segregation in the United States
continues to shape the present distribution of women and racial and ethnic
minorities across occupations and, by extension, the skill requirements of
their jobs. Individual preferences for occupations may differ across demo-
graphic groups as well. The effects of segregation by race and sex, however,
are somewhat different. In the case of race and ethnicity, segregation usually
meant that the most menial, physically laborious tasks fell to minority
workers; these jobs typically score very low on skill metrics. Women’s jobs
were clearly different from men’s in the nature of the tasks and often in work
environment as well, but the implications for skill are less clear. Historically,
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segregation largely excluded women from high-level managerial roles, and
they were effectively barred from many professions. Yet women have a long
history of employment in clerical jobs, teaching, and other occupations
requiring significant intellectual ability and formal schooling.   

The relationships between demographic attributes and the probability of
low-skill employment are evident from a logistic regression analysis of
employed persons age 16 and older, using data from the 2000 Current Popu-
lation Survey’s microdata earnings files (table 7). Logistic regression can be
used to estimate the separate effects of independent factors on the proba-
bility of an event or condition—in this case, the probability of being
employed in a low-skill job. The independent factors in our model included
all the demographic attributes discussed in this section—education, age, sex,
and race and ethnicity—plus controls for industry of employment. The
worker’s industry is included because it may be correlated with demo-

graphic attributes. For example, a
typical manufacturing job is more
likely to be low-skill than the
typical service job. Blacks are more
likely to be employed in manufac-
turing than the workforce as a
whole. Thus, we would expect part
of the association between being
Black and having a low-skill job to
be attributable to the greater proba-
bility of working in manufacturing.

The results of the logistic regression
indicate that, even when industry
effects are “netted out,” low-skill
employment rates are higher for
workers who are younger and have
less education, for minorities, and for
men. In the second column of table
7, the strength of each factor’s inde-
pendent effect is measured by refer-
ence to the multiplicative effect on
the odds ratio, which is the ratio of
the likelihood of low-skill employ-
ment if the worker possesses the
characteristic to the likelihood if he
or she does not. The multiplicative
effect is easily interpreted. If the
effect is exactly 1, the effect of a
characteristic on the odds of low-skill
employment would be no different
from the effect of the comparison
characteristic—such as women
compared with men. The multiplica-
tive effect is greater than 1 where the
characteristic makes the person more
likely to be employed in a low-skill
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Table 7

Factors affecting the likelihood of
low-skill employment, 2000

Parameter Odds
Factors estimate ratio
Intercept -4.0904 NA
Less than 

high school 3.6922 40.134
High school diploma 2.6678 14.408
Some college 1.1194 3.063
Age 16-24 0.5907 1.805
Age 25-34 0.02071 1.021
Age 35-44 -0.135 0.874
Age 45-54 -0.1503 0.86
Male 0.0573 1.059
Black 0.6633 1.941
Hispanic 0.527 1.694
American Indian 0.3185 1.375
Nonmetro

residence 0.1939 1.214
Agriculture,

forestry,
and fishing 0.7844 2.191

Mining 1.2158 3.373
Construction 0.4952 1.641
Manufacturing 1.1986 3.373
Transportation, 

communications, 
and utilities 1.2503 3.491

Wholesale trade 0.5178 1.678
Retail trade 1.2713 3.565
Finance, insurance, 

and real estate -0.8486 0.428
Services 0.6375 1.892

NA=Not applicable.
1Not significantly different from zero at 0.01.
Note: The omitted categories are college

graduates, age 55 and older, female, White,
metro, and government.

Source: Economic Research Service/USDA,
using data from the 2000 Current Population
Survey.



job, and less than 1 where the characteristic makes the person less likely to be
employed in a low-skill job. 

Education has the largest effect on the likelihood of low-skill employment.
The odds of holding a low-skill job are 40 times higher for workers without
high school diplomas as for college graduates, consistent with the fact that
nearly half of workers in low-skill jobs did not complete high school.
Workers younger than 25 are nearly twice as likely to have low-skill
employment than workers older than 55, while those in the midlife of their
careers have slightly lower odds than older workers. Blacks have higher
odds of low-skill employment than either Hispanics or American Indians,
and about twice that of non-Hispanic Whites. Their higher odds compared
with Hispanics seem surprising, given Blacks’ longer history of integration
into the American economic mainstream, but may be related to the residen-
tial concentration of Blacks in the rural South, where low-skill employment
is more common than in other regions. Compared with race, gender
contributes relatively weakly to the odds of low-skill employment—men are
about 6 percent more likely to be employed in a low-skill job than women
once education, age, race/ethnicity, and industry are controlled.

Minority workers’ greater likelihood of low-skill employment cannot be
explained by their being “crowded” into low-skill industries. The findings
suggest that minority workers’ occupational profiles within industries may
go further to explain racial and ethnic differences in low-skill employment.
If so, then the types of changes driving the decline in low-skill employment
share in the 1990s may have been particularly significant for Black,
Hispanic, and Native American workers.

We also included nonmetro residence as an independent factor in the model.
After controlling for demographic attributes and industry, nonmetro workers
are about 21 percent more likely to have low-skill employment than metro
workers, only slightly lower than without such adjustments. The small differ-
ence in the rural odds with and without demographic controls is due in part to
the countervailing forces of ethnicity and education. Rural areas overall have
lower shares of minority workers, but higher shares of less educated workers.

Low-Skill Trends in the 1990s 
Vary by Subgroups

Did the decline in low-skill employment share affect all workers equally?
We have already observed that industry and occupation of employment
differed across worker subgroups, making equal participation in the share
decline unlikely. This is demonstrated in table 8, which shows the change in
nonmetro low-skill share from 1990 to 2000 by demographic characteristics.
The decline in low-skill employment share was largest among nonmetro
women (-4.3 percentage points) and Blacks (-5.2 percentage points). When
demographic categories are broken down by race and gender simultane-
ously, the largest declines in low-skill employment share occurred among
Black women (-7.3 percentage points) and, to a lesser extent, White women
(-4.9 percentage points), while declines for most other groups were near the
overall nonmetro share decline of 2.2 percentage points. The low-skill share
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rose for Hispanics, however,
including an increase of 3.3
percentage points for Hispanic men.

A few key employment shifts
accounted for much of this change.
First, the share of nonmetro women
in managerial and professional occu-
pations, none of which are low-skill,
grew by nearly half during the
1990s, from 21 percent to 30 percent
(table 9). Employment share grew in
these occupations for women of all
racial/ethnic groups. The correspon-
ding occupations with declining
share, however, differed by race. For
White and Hispanic women, the shift
was most noticeable out of the sales,
clerical, and administrative support
occupation group. However, other
blue-collar jobs, nearly all of which
are low-skill, led the decline among
nonmetro Black women, falling from
30 to 18 percent of Black women’s
employment. By comparison, other
blue-collar occupational employment
among Hispanic women remained

steady over the decade and was 17 percent of their overall employment in
2000. Unlike other women, Black women saw large employment gains in the
service occupations. Because three-quarters of service jobs held by nonmetro
Black women are low-skill, a somewhat lower share than for blue-collar jobs,
the movement from blue-collar work to services helped to reduce their share
of employment in low-skill occupations.

The increase in low-skill employment among nonmetro Hispanic men is
similar in that its source is largely a shift between two occupation groups
with high shares of low-skill employment. The largest employment shift in
the 1990s for these workers was out of farming jobs and into blue-collar
(mostly manufacturing) work.

Decline in Low-Skill Employment Share
Improved Earnings

With skill level and wages closely associated, we might expect that earnings
rose in the 1990s along with the rural low-skill share decline. One compo-
nent of that decline, the shift from goods to service employment, countered
the overall trend because wages in the goods sector are higher on average
than wages in the service sector for jobs with similar skill requirements.
Thus, the sectoral shift alone would have prompted low-wage job growth.
But the higher average skill levels required in service-sector jobs, more
rapid growth in higher skill occupations compared with low-skill occupa-
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Table 8

Nonmetro low-skill employment
shares by selected characteristics,
1990 and 2000

Characteristic 1990 2000 Change

Percentage
---Percent--- points

White 42.0 39.0 -3.0

Male 42.6 41.2 -1.4
Female 41.3 36.4 -4.9

Black 69.2 64.0 -5.2

Male 71.6 69.3 -2.3
Female 66.5 59.2 -7.3

Hispanic 64.6 67.1 2.5
Male 67.5 70.8 3.3

Female 59.5 61.6 2.1

Other 47.3 44.2 -3.1

Male 48.9 46.2 -2.7
Female 45.7 42.3 -3.4

All male 45.4 44.6 -0.8

All female 43.7 39.4 -4.3

Total 44.4 42.2 -2.2
Source: Economic Research Service/USDA,

using data from the Current Population
Survey.



tions, and real earnings growth across the occupational spectrum more than
compensated for the shift to service employment in the 1990s. 

On average, service jobs pay less than goods jobs with similar education and
training requirements. Wage data for both low-skill and higher skill workers
in the goods and service sectors confirm that, both within skill levels and
overall, average weekly earnings for full-time workers were lower in the
service sector (table 10). Thus, if the shift from goods to services had not
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Table 9

Nonmetro employment by occupation, sex, and race/ethnicity, 1990-2000

Sales, clerical, and
Managers and administrative Precision production, Other Farming, fishing,
professionals support Service craft, and repair blue-collar and forestry

Item 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000

Percent

Male 18.2 21.1 14.3 12.7 8.2 8.9 21.4 22.9 26.6 26.2 11.2 8.2
Black 7.3 8.8 6.2 8.4 12.8 14.0 16.9 19.3 47.2 43.8 9.7 5.8
Hispanic 8.2 7.1 8.7 7.6 8.5 10.9 21.8 24.0 29.4 37.7 23.4 12.8
White 19.3 22.8 15.2 13.4 7.8 8.4 21.8 23.1 25.1 24.2 10.9 8.1

Female 20.7 29.9 39.4 33.7 21.5 20.7 2.8 3.0 13.1 10.1 2.4 2.7
Black 13.0 18.8 22.1 22.9 29.7 34.6 4.5 4.9 29.8 18.3 1.0 0.5
Hispanic 10.3 16.7 34.9 27.3 30.0 29.1 5.1 7.2 14.9 16.7 5.1 3.1
White 21.7 31.6 41.2 35.0 20.4 18.9 2.5 2.6 11.6 9.0 2.6 2.9

Total 19.3 25.2 25.5 22.5 14.2 14.4 13.1 13.6 20.6 18.7 7.3 5.6
Source: Economic Research Service/USDA, using data from the Current Population Survey.

Table 10

Average weekly earnings of nonmetro full-time workers 
by sector and low-skill status, 1990 and 2000

Change,
Item 1990 2000 1990-2000

----Dollars---- Percent

Low-skill employment:
Goods 443 496 12.0
Services 388 436 12.4
Total 418 466 11.5
Goods/services ratio 1.14 1.14 NA

Higher skill employment:
Goods 663 712 7.4
Services 589 644 9.3
Total 610 662 8.5
Goods/services ratio 1.13 1.11 NA

All employment:
Goods 526 586 11.4
Services 521 575 10.4
Total 523 579 8.5
Goods/services ratio 1.01 1.02 NA

Note: Values are in 2000 dollars.
NA=Not applicable.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



been accompanied by other skill or productivity changes, the resulting drop
in low-skill employment share would have likely led to a drop in earnings. In
fact, this happened in eight rural counties in which a real earnings decline
occurred solely because of the shift from goods production to services. 

Overall, however, job skills rose due to a changing mix of occupations from
1990 to 2000, leading to a better paid workforce that was more highly skilled
within industries. Workers in many goods-sector industries, for instance,
earned more in 2000 than in 1990, as did those in many service-sector indus-
tries. The upward pressure on earnings as a result of within-industry occupa-
tional change was reinforced by a general productivity-driven rise in earnings
in the 1990s. Even workers in low-skill occupations were therefore likely to
have experienced an increase in earnings. Over the decade, real earnings rose
12 percent among rural low-skill goods workers and 12.5 percent among
rural low-skill service workers. Workers in higher skilled occupations experi-
enced somewhat lower increases, 6.8 and 7.7 percent growth in real earnings
in goods and services, respectively (table 11). 

But there is a more serious challenge to the argument that sectoral shifts
were benign. While the earnings growth suggests that full-time workers as a
whole were better off at the end of the decade than at the beginning, it does
not necessarily reflect the outcomes faced by workers most likely to be
employed in low-skill jobs (table 12). Rural areas now have proportionately
more financial planners and proportionately fewer textile machine operators.
From the standpoint of a high school graduate with no college experience,
however, this may still lead to worse economic prospects if fewer well-
paying jobs are available for which he or she is qualified. 
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Table 11

Average weekly earnings of nonmetro full-time workers by sector and
low-skill status, 1990 and 20001

Change,
Item 1990 2000 1990-2000

----Dollars---- Percent

Low-skill employment:
Goods 440 493 12.0
Services 384 432 12.5
Total 416 463 11.3
Goods-services ratio 1.15 1.14 NA

Higher skill employment:
Goods 615 657 6.8
Services 506 545 7.7
Total 542 581 7.2
Goods-services ratio 1.22 1.21 NA

All employment:
Goods 501 556 11.0
Services 455 497 9.2
Total 475 522 9.9
Goods-services ratio 1.10 1.12 NA

Note: Values are in 2000 dollars.
NA=Not applicable.
1Nonmentro full-time workers age 18-64 with no college experience.
Source: Economic Research Service/USDA, using data from the Current Population Survey.



To examine the effects of industry and occupational shifts on less educated
workers only, we narrow our focus to the set of workers age 25-64 who
have never attended college and are therefore less likely to participate in the
growing high-skill labor market in rural areas. The wage patterns for this
group are quite similar to those of the total labor force. Low-skill jobs in the
goods sector typically paid about 15 percent more than those in the service
sector in 2000, and higher skill goods-sector jobs paid 21 percent more than
comparable service-sector jobs (table 11). Moreover, less educated workers
experienced a real earnings gain similar to other workers during the 1990s,
in spite of the shift from goods to services, due to within-sector occupation
shifts and productivity-driven earnings growth.

To measure more precisely the relative effects of sectoral change, within-sector
skill change, and other real earnings growth on 1990-2000 earnings change, we
calculated what the 2000 earnings would have been for rural workers in the
absence of each type of change (table 12). Average weekly earnings rose 8.5
percent after adjusting for inflation, from $523 to $579, for nonmetro full-time
workers. Without real earnings growth in each of the four skill-sector groups
(low-skill/higher skill and goods/service sector), earnings would have risen just
$4 to $527. If the mix of low-skill and higher skill occupations had remained
the same over the decade, but group-specific earnings and sectoral mix had
changed, average weekly earnings would have risen to a level just slightly
below the actual, to $574. Similarly, if the sectoral job mix had stayed
constant, earnings would have been $1 greater than the actual.

The pattern of change for less educated full-time workers mimics that of all
full-time workers (table 12). The actual weekly earnings of $522 would
have been slightly lower ($519) if the skill-mix within sectors had remained

unchanged, and slightly higher
($524) without a shift toward
service-sector employment. There-
fore, the dampening effect of
sectoral change on earnings was
slight and easily compensated for
by skill- and productivity-related
change. Moreover, the drop in
employment share in low-skill
goods was largely absorbed by a
gain in higher skill services, with
the latter paying 11 percent more
on average among less-educated
workers than the former. Our find-
ings, then, are consistent with a
positive link between skill and
wage, and thus support the view
that skill trends in the 1990s bene-
fited rural workers. 
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Table 12

Nonmetro average weekly earnings
compared across alternative
change scenarios

Full-time
All with no

full-time college
Item workers experience

---Dollars---

Actual earnings, 
1990 523 475

Actual earnings, 
2000 579 522

Earnings assuming no change in:
Real earnings within 

sector/skill group 527 476
Low-skill/higher skill 

occupation mix 574 519
Goods/services 

sector mix 580 524
Note: Values are in 2000 dollars.
Source: Economic Research Service/USDA,

using data from the Current Population Survey.



Conclusions  

The share of nonmetro employment in low-skill occupations fell 2.2
percentage points from 1990 to 2000, to 42.2 percent. The magnitude of this
decline is surprising in two ways. First, it was markedly smaller than the 5-
percentage-point share decline in the 1980s, despite the rapid introduction
and diffusion of new production technologies, a marked rise in labor
productivity, and a changing mix of industries. Second, the nonmetro
decline was larger than in metro areas, despite other evidence of a contin-
uing bias toward higher skill job growth in urban areas.

The rural decline in low-skill employment share was almost completely a
product of occupational change within industries—partly a result of capital-
labor substitution, particularly in manufacturing, that dampened demand for
workers in low-skill jobs, and partly a result of rising demand for workers
with managerial, professional, and technical skills. The latter shift is consis-
tent with indications that the spread of transportation and communications
networks, along with exurbanization, has allowed some rural places to over-
come isolation and attract more high-skill activities. Alternatively, the
change could be partly associated with faster productivity growth on the
shop floor and increasing demand for coordination as establishments move
from mass production to flexible specialization. 

The relative decline in the number of low-skill workers, meanwhile, is a
consequence of the adoption of information and other computer-related
technologies and management practices, along with increasing competition
from international producers. Total manufacturing jobs in nonmetro areas
fell between 1990 and 2000, but low-skill jobs accounted for virtually all of
the loss. Low-skill employment also fell in absolute terms in business serv-
ices, health care, and public administration, even as total employment in
those industries grew. Thus, we believe that capital-labor substitution, new
methods of workplace organization, and sometimes diminished domestic
production were all significant factors in the decline in rural low-skill
employment share.

Two aspects of these findings are at odds with the conventional wisdom
about rural skill change. First, rural areas were not placed at a disadvantage
relative to urban areas by geographic redistributions of skill demand, since
the nonmetro low-skill employment share fell more rapidly than the metro
share. Thus, the assumption that economic forces driving urban skill
concentration in the 1980s continued into the 1990s appears to be incorrect. 

Second, our findings take issue with the claim that sectoral change largely
explains rural skill trends. Changes in skill requirements due to sectoral
shifts were dwarfed by the effects of occupation change within industries.
Furthermore, this report shows that one cannot equate a rural service
economy with a low-skill economy. Service occupations are less likely to be
low-skill than are goods occupations, and hence the loss of goods jobs is not
necessarily an indication of skill downgrading in a local economy. 

As a note of caution, in the first decade of the 21st century, intersectoral
change appears to be playing a larger role in skill mix, with more serious
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implications for wages.  Recent manufacturing job losses may further
dampen low-skill local economies in some parts of rural America, particu-
larly in the South. The shift from goods to services, then, is unlikely to be as
benign as it was in the 1990s.

Successful rural development policies will be sensitive to the differences
between industry and occupation effects. On the whole, rural areas with
limited resources may opt to pursue development strategies incorporating
skill upgrades within the current mix of industries rather than attempting a
significant shift in the industries employing the local labor force. Investing
in education and training and encouraging new technology adoption that
creates higher skill work are two such critical rural strategies.

A dilemma for local governments is that human capital investment is often
managed most efficiently at a larger scale of governance, given the substan-
tial startup costs of high-quality programs and a mobile labor force. Some
counties will be unable to create higher skill employment regardless of their
commitment if other employment-attracting factors, such as proximity to
inputs and markets and a threshold labor force size, are absent. In these
cases, the reduction of low-skill employment share will likely reflect the
loss of employment opportunities for less skilled, less educated workers
rather than following from relatively rapid growth of higher skill jobs. Put
simply, policy and program responses to changing industry mix and skill
requirements should be carefully matched to the underlying economic trends
of local areas.

The relative decline of low-skill employment is likely to have mixed effects
on workers as well. Rural workers overall benefited from the decline in low-
skill employment through rising average weekly earnings. The increase was
especially notable among some demographic subgroups with historically
high rates of low-skill employment, such as Blacks, who also experienced
some of the largest declines in low-skill employment share. The rise in low-
skill employment share and slower wage growth among Hispanics, however,
is of concern and deserves further exploration. 

Our analysis shows that a more skilled workforce is now in place in rural
areas and that even those without college experience benefited from the shift
toward higher skill jobs in the 1990s. Many of the less educated workers
who would have entered goods-sector jobs in previous decades moved into
service-sector jobs, which have higher skill levels on average. Workers who
took low-skill jobs in services rather than in goods tended to earn lower
wages, but many other less educated workers were able to take advantage of
the expansion of higher skill service jobs. Our calculations, for example,
show that wages were 11 percent higher among nonmetro workers with at
most a high school diploma who held more skilled service jobs than among
nonmetro workers in low-skill goods-sector jobs.

Where declining low-skill employment is unmatched by a growth in the jobs
for which less educated rural workers can be trained, it is important that
workers receive the additional training needed to move up the occupational
ladder. Inevitably, some of these less educated rural workers, for a variety of
reasons, will not follow the upward shift in occupational mix. As in the past
decade, these workers will continue to bear a disproportionate share of the
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cost of lost low-skill jobs in the goods sector, and will face greater job inse-
curity and lower wage mobility. In fact, rising average earnings may mask
the employment effects of these trends—some workers with limited skills
will be forced out of the formal labor market altogether. They will continue
to depend on a combination of their own resourcefulness and the social
safety net to get by. The task ahead is to minimize the number of workers
who find themselves in this position by making continuing education and
training opportunities widely accessible and by encouraging the growth of
firms committed to drawing from the considerable, if latent, talents of the
rural population.
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Appendix: Measuring Labor 
Force Skills

Small-area (e.g., county) measures of job skills usually rely on broad meas-
ures of human capital or economic characteristics. Social scientists have
most often used the mean or distribution of educational attainment among
the adult population as an indicator of general skill levels, despite a signifi-
cant body of criticism. Critics charge that while education levels provide a
reliable guide to formal academic skills, they are too broad to correspond to
specific job skills, and thus are limited in their skill information
(McGranahan and Ghelfi, 1998; Teixeira and Swaim, 1991).

Small-area industry mix has been used as a measure of skill requirements in
a number of studies, nearly always assuming constant skill requirements
within a given industry (Colclough, 1988). In fact, the skills mix differs
widely by location for many industries. For each industry, this variation can
be decomposed into a varying occupation mix and a varying skill content
within occupations. While we have demonstrated the first factor, we can
only guess at the second. We are fairly confident, however, that the first
factor alone casts doubt on these measures as sufficiently reliable to capture
geographic skills differences. 

A third set of skill measures can be derived from small-area occupational
structure, and this is the metric we have chosen for this report. Occupational
categories hold an advantage over education levels in that they are more
directly related to the requirements of specific jobs and thus can be identified
with a well-defined set of skills. Although their specific skill content is likely
to vary somewhat from place to place, the use of detailed occupational cate-
gories available from the U.S. Census Bureau limits the measurement error
caused by assuming constant skill content regardless of place. 

Unlike education levels, for example, occupational classifications generally
do not follow a strict rank ordering in terms of skills, a fact implied by their
descriptive coding. Thus, in order to be useful for the purpose of assigning
skill levels, occupations must be linked to a set of descriptors that more or
less quantify the skill content of each occupation. The U.S. Department of
Labor has developed a number of occupational-skill classification systems,
at least two of which have been used in recent years in analyses of work-
force quality and economic change. The Dictionary of Occupational Titles
(DOT) was developed after World War II as a means of placing unemployed
workers and targeting training efforts by matching worker skills and job
requirements. The DOT uses a set of 30 scores to describe the skill require-
ments of each detailed occupation, although there is no explicit division into
low and high skill categories. 

The DOT has recently been replaced by a new set of occupational descrip-
tions known as O*NET, which (among other things) describes an occupa-
tion according to the minimal training and/or education requirements of
most jobs held by workers in that occupation. Closely associated with
O*NET descriptions is an 11-code system used by the Bureau of Labor
Statistics to describe the skill content of occupations and occupational
groups.
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We use a simplified version of the DOT skill indices in this report due to its
closer relationship to occupational tasks rather than formal education and
on-the-job training requirements. Seven of the 30 skill dimensions were
chosen to represent the “substantive complexity” of each occupation, with a
mean composite skill index of 22. We defined low-skill occupations as those
with below-average skill indices. However, we excluded 22 occupations
from the low-skill designation whose proportion of workers with college
experience exceeded the national average of 48 percent. 

To provide a better sense of the kinds of occupations that qualify as “low-
skill” in this study, we compared our categories against the major occupa-
tional groupings in the Standard Occupational Classification system produced
in 1987 (SOC). For instance, we identified low-skill occupations in the SOC
groupings once commonly labeled “white-collar,” and computed their share of
total employment in these groupings. We performed a similar computation for
six broad categories: managers, professional, and technical workers (more
skilled white-collar); sales, clerical, and administrative support workers (less
skilled white-collar); farmers, forestry workers, and fishermen (resource-
related); service workers; precision production, craft, and repair workers
(more skilled blue-collar); and operators, fabricators, transportation and mate-
rial movers, helpers, and laborers (less skilled blue-collar).

As would be expected with jobs conducted primarily in offices, classrooms,
and laboratories, the more skilled white-collar group includes no occupa-
tions that qualify as low-skill by our measure (appendix fig. 1). The group
with the next lowest share of workers in low-skill occupations, 21 percent,
is the more skilled blue-collar occupations. Although these occupations are
held by workers with lower average education than those in the less skilled
white-collar group, they score relatively high on task complexity. Low-skill
occupations in this group are typically found in manufacturing, mining,
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Appendix figure 1

Nonmetro employment by occupation group, 2000

Percent of total employment

Source:  Economic Research Service/USDA, using data from the 2000 Current Population 
Survey.
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construction and business services, and include such occupations as
machine maintenance workers, painters, roofers, pavers, and brickmasons. 

The less-skilled white-collar and farming groups are intermediate in terms
of their share of low-skill occupations. About a third of employment among
sales, clerical and administrative support occupations is low-skill.
Cashiering is the most common low-skill occupation in this group, but also
counted as low-skill are most clerical jobs and many occupations in whole-
sale and retail sales. Sixty percent of resource-related jobs are low-skill,
including most occupations in forestry, fishing, and mining. Farming is
distinctive in that its employment is divided between high-skill farm owners,
operators and managers (the majority of farming employment), and low-
skill farm laborers.

Service and less skilled blue-collar occupations are overwhelmingly low
skill, employing over half of all workers in low-skill jobs and including
many of the most common individual low-skill occupations. Among them
are janitors and house cleaners, garbage collectors, security and prison
guards, waiters, nursing aides and orderlies, truck drivers, helpers and
laborers, and most machine operators.
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