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INTRODUCTION

Many Americans are increasingly worried that the nation is entering the twenty-first

century ill prepared to sustain steady growth in the quality df iife forzver larger numbers of

Americans. Despite the economic recovery of the 1980s, a rumber of major long-term

trends do not bode well for the years ahead. Rapid technological change in combination

with fierce international competition are creating economic dislocations that threaten the

nation's position in domestic and world markets. Major demographic changes such as the

aging of the labor force and the growing number of minorities among new entrants to the

workforce, raise troublesome concerns about labor availability, skill levels, and
productivity. Additionally, while there is some evidence that the education levels and
economic circumstances of minorities have improved during the last three decades,
minorities continue to fare much more poorly than the white majority on a number of

important measures of well-being. Distressingly, growing numbers of white and non-

white children spend large portions of their formative years in poveny and broken families.

As is so often our wont, Americans expect the schools to play a major role in
helping us through these ecoromic and social upheavals. The 1980s have spawned an

unparalleled spate of reform efforts to bolster public education and restore the confidence of

business, labor, and the public at large. Despite these efforts, dissatisfaction remains
widespread. Changes in elementary and secondary education have been, at best, slow and

modest. If the schools are tnily going to help Americans with the social and economic

challenges that lie ahead, much more will need to be done.

To help guide this effort, some indicators are needed to better define what needs to

be done and to better assess progress along the way. Defining and measuring these

indicators is a difficult task. Education is but one of many factors affecting the economy,

and the precise influences of education on the economy are not easy to specify or gauge. In

this paper, working only with existing data, we have assembled a set of eighteen indicators

that represent important considerations for discussions about education and the economy

and strategies for public policy. They describe major aspects of the economy, the demand

for labor, and levels of human capital.

1
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The Role of Education in the Economy

Conceptually, education's role in the economy can be stated quite simply.
Education is one of the primary institutions charged with helping people acquire the
knowledge, skills, and abilities to perform productive work efficiently. Additionally,

education is a major contributor to advances in technology and general knowledge that also

improve productivity. Greater productivity produces a higher standard of living, and,

hence, greater investment in education should promote economic development and
improvement in general well-being. Preparing people to work productively is not, of
course, education's only objective. Nor is education sufficient to ensure that work will be

perfomied efficiently. Many other factors such as the availability of the appropriate capital

equipment in the right amounts and good management of people and other resources affect

productivity. Nevertheless, other things equal, more highly skilled individuals should

generally be more productive.

Economists have tried a variety of approaches to measuring education's
contribution to the economy. Work by Edward Denison (1974) throughout the 1960s
estimated that education accounted for more than twelve percent of annual economic growth

from 1929-1969.1 Interestingly, Denison predicted that education's contribution to

economic growth was likely to decline in the United States because by 1969 elementary and

secondary education was almost universally available and gains from additional investment

in education were not likely to equal those of the past. The assertion is debatable because it

ignores the potential for qualitative improvements in education. Nevertheless, the warning

is an important reminder of the law of diminishing returns and a caveat against placing too

much stock in the capacity of the education system to solve economic problems.

In addition to estimating the contribution of education to past economic growth,

economists have also sought to determine more precisely the appropriate level of future

investments in education. Much work has been done on estimating the rates of return to

investment in education. Becker (1964) estimated the return on college education to be

between ten and thirteen percent for white males in the 1950s. In 1973, Psacharopoulos

put the rate of return for all education in the United States at about fourteen percent

1In addition, Denison estimated that some twenty-seven percent of annual growth was dr result of advances
in technology and general knowledge, for which educafion deserves some of the credit. Using different
methodology, Schultz (l%1) produced estimates similrs to Denison's.
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As these rates compare favorably to the rates available from other types of
investment, it would seem that the nation would benefit from increased investment in
education. Thus, Levin (cited in Benson, 1978) estimated in 1972 that an additional

investment of $40 billion in the education of male high school dropouts would yield an

additional $237 billion in income over their working lives (p. 88).

As useful as these kinds of analyses are, they do not shed much light on what

schools need to teach to ensure successful participation in the labor maiket or advancemeng

in technology and knowledge. While there is ample evidence that higher levels of
education are associated with higher earnings, there is remarkably little empirical evidence

to assure us these higher earnings are the result of greater productivity. Wage and salary

differentials, even in the private sector, often bear no clear coLnection to differences in the

skill levels and productivity of individuals. Moreover, relatively little is known about the

types of skills and levels of competency that are required to perform effectively in different

industries and occupations.

Thus, while it is possible to describe the general educational attainment of

individuals working in particular occupations, as well as their competency on a wide

variety of basic and job-specific skills, the precise relationship between education in general

and specific skills in particular remains highly ehnive. Identifying the relationship is

further confounded by the likelihood that the interactions are constantly changing.
Consequently, such conceptually simple notions as measuring the demand for labor and

assessing the preparedness of supply become wickedly difficult to carry out.

These kinds of difficulties should serve to remind us just how tenuous is our

understanding of the interactions between education and the economy. Any attempt to

develop indicators, therefore, is likely to be crude add not as well grounded in hard

empirical evidence as we might like. The selection of particular indicators is somewhat

arbitrary, and debates over the importance of certain indicators are quite appropriate.

Indeed, one of our primary objectives here is to stimulate discussion about what indicators

are the most useful for monitoring the interactions between education and the economy.

While it is quite proper to ask what empirical evidence supports the inclusion or

exclusion of a particular indicator, the absence of clear empirical findings should not be

automatic grounds for exclusion. For example, there is very little evidence that higher

levels of reading and math skills are associated with higher productivity and higher

3



earnings. This fact may well be the result of our failure to understand clearly how reading

and math skills affect productivity or to conduct studies with sufficient occupational

specificity. Certainly, few people would argue that reading and math sldlls are irrelevant in

the workplace. Hence, while we may not yet know precisely how reading and math affect

productivity, we may still find it useful to measure the reading and math competencies of

prospective workers.

It is within this context of empirical uncertainty that we offer these eighteen
indicators for discussion. We believe these indicators of education and the economy tell an

interesting storyby no means the only one that could be told, but one that should
stimulate s.-nne discussion. The economy has indeed been changing over the past forty

years. Services as a percentage of employment and as a percentage of gross national

product (GNP) play a greater role than ever before. But the dominance of the service

sector occurred well before World War II, and while it has continued to grow during the

past forty years, that growth has been relatively modest Manufacturing still accounts for

just over twenty-five percent of employment, v!hich is down rather modestly from about

thirty-two percent sixty years ago. Moreover, sustaining a healthy service sector may

depend critically ori a strong manufacturing sector. To the extent that we mindlessly
prepare for an increasingly service-bazox tconomy and ignore manufacturing, we may

hasten economic stagnation and declim, exacerbating trade deficits and further eroding

America's lead in high techrology.

We emphasize the importance of attending to manufacturing because we believe that

Americans typically take this sector for granted. More importantly, American schoe's,
especially elementary and secondary schools, generally do a poor job of teaching students

about contemporary manufacturingthe products we produce, the production methods that

are employed, and the kinds of occupational opportunities provided. Manufacturing and its

related service industries remain largely out of sight for most of America's young people.

Schools miss countless opportunities to ground the abstract principles of math and science

in concrete modern manufacturing techniques. One consequence of this disregard fur
manufacturing is that manufacturing fails to capture the imagination of most students and

engage their intellectual curiosity.

The schools' attention to the service sector is equally superficial, but students are

far more likely to have frequent encounters with service industries than with
manufacturing. Although far from fully informed, students (and for that matter, teachers
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and parents) know more about the workings of retail stores, restaurants, 'ospitals, banks,

law firms, and other service industries than they do about steel making, I_ achine tooling,

electronics, or biological engineering. If we are going to satisfy manufacturing's
requirements for well-educated labor, as well as its needs for applied research and
development, students need more opportunities to understand applications of the school

curriculum in the workplace. Moreorw, we will need not only a workforce better able to

apply advanced technology, but also more technically literate consumers better able to use

and understand the technology around them.

The service sector also is a heavy user of well-educated labor. While many service

jobs will remain relatively low-skilled, we should not be lulled into thinking that continued

growth in the service sector will not require and better educated labor. Changes in

technology also hold promise for improving productivity in the service sector, bringing

with them increased demands for better educated, more technologically sophisticated labor.

It is important to remember that in bcth service and manufacturing sectors, human

capital development can affect the ability of employers to reorganize work in more
productive ways. Relationships between labor market requirements and human capital

formation are probably more interactive than the conventional wisdom would have us

believe.

The growing importance of good education is reflected in increasing economic

returns to higher education. Although the economic value of college relative to high school

declined during tl e 1970s, this trend has reversed significantly in the 1980s. In 1985,

male full-time workers with college degrees earned about 1.4 times as much as male

workers with only a high school diploma, up from a ratio of about 1.2 in 1978.

This growing demand for better educated labor is, of course, part of the reason for

heightened concern about schools among business leaders. Schools simply are not meeting

6 mands. Moreover, growing numbers of minority students in elementary and secondary

educationpopulations that historically have not been well served by public schools
suggest that, unless schools can do a better job of educating minorities, shortages of well-

educated labor will become more severe.

This prospect of a tightening labor market is, in some respects, good news.

Powerful economic incentives will encourage more efforts to improve education, especially
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fnr the growing numbers of minority students. One of the nation's most intractable
problems, underemployment and unemployment among minorities, may finally yield to at
least a partial remedy.

We must, however, guard against naive optimism. During the 1980s,
unemployment rates for black workers increased significantly, both in absolute terms and

relative to white workers. Differences in the age distribution between blacks and whites

partially account for these disparities, but there is ample evidence that the labor market

continues to employ disproportionately large numbers of blacks, as well as Hispanics, in

low-paying occupations that are projected to grow more slowly than most of the higher

paying occupations now dominated by the white majority.

Furthermore, one should not overestimate the impact of changing demographics on

schools or the labor force. The percentages of minority enrollments and minority workers

are and will continue to increase, and, in a few states, minorities will even become the

majority in public schools and amcng entry-level workers. Nationally, however,
elementary and secondary enrollments will remain overwhelmingly white, as will the

majority of new workers entering the labor force.

Consequently, while the economic pressures will increase to improve the education

levels of both minority and majority students, employers will have other, albeit potentially

more costly, options if schools cannot meet the challenge. These alternatives include

sending more work overseas to Asia and South America, retaining older workers past

traditional retirement age, luring even more women into the labor force, and increasing

automation of routine, low-skilled labor functions in both manufacturing and services. In

short, while there will be a favorable economic climate for &tool reform during the next

two decades, business has alternatives. Simply assuming that economics will force the

issue would be a serious miscalculation. rt is easy to imagine a scenario of continued

erosion in America's economic position, 2 decline that, while noticeable throughout the

entire society, would bear most heavily on minorities and the poor.

School improvement, therefore, will require a conscious strategy for change, a

strategy that carefully assesses the strengths and weaknesses of American education and

that proposes new directions that can be well-monitored and modified as needed. American

education is not without some major successes. Levels of educational attainment, the

percentages of people completing high school and college, rose steadily and dramatically



over the past forty years. The gains in attainment are as impressive for blacks as they arc

for whites. Moreover, almost all young adult Americans can read and compute at minimal

levels of competency.

Nevertheless, only about a quarter of young American adults possess the more

advanced reading and math sltills that employers say are increasingly required to perform

effectively in the labor market, and only twelve percent of Hispanic young adults and three

percent of black young adulm possess such skills. Further, American students consistently

score lower on tests of math and science knowledge than their peers in other countries.

Young Americans' knowledge of important places in the world is shockingly poor and

worse today than forty years ago. In short, we could be much better prepared to compete

in the world economy and to participate in the "global village."

There are, however, limits on the capacity of education to strengthen the economy,

and we must guard against expectations that are unrealistically high and against ill-
conceived investments in schooling. Education is but one of many factors influencing the

robustness of the American economy. Capital investment, trade policy, international
marketing capacities, tax policy, compensation structures, and many other variables figure

prominently in the nation's ability to improve productivity and compete in the international

economy. The contribution of education will need to be kept in proper perspective.
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THE ECONOMY
Economic Activity

Indicator I: Shifts in Sectors' Relative Share of GNP and the Labor Force

Nearly three-quarters of the labor force is now employed in the service sector.

The major shift hem manufacturing to services occurred before World War II; since
then, the relative growth in the service sector has been modest, whether measured
by percentage of total employment or percentage of GNP.

Two prime indicators for the importance of the industries which make up our
economy are their relative share of national employment and output. As an indicator of the
demand for labor, employment patterns by sector are especially significant. Over the past
four decades, the share of employment represented by service-producing industries has
risen slowly from roughly three-fifths to three-fourths of all jobs, while the share
represented by goods-producing industries has fallen from one-third down to one-quarter
of employment.

Not only is employment in goods-producing industnes growing more slowly than
in services, but goods output is also growing more slowly. As a result, the proportion of
the gross national product (GNP) represented by goods has declined both in current-dollar
terms and in figures adjusted for inflation. Measured in constant-dollar figures (1982
base), goods output declined from thirty-five percent to thirty percent of GNP between
1947 and 1986, while services output increased from sixty to sixty-seven percent. The
current-dollar (unadjusted) figures show an even greater change: goods production
declined from thirty-five percent to twenty-six percent, while services rose from fifty-five
percent to seventy-one pacent.2

While service industries clearly dominate the economy, it is important to emphasize
that manufacturing still plays a major role. America is nct yet a truly post-industrial
society. Moreover, as shall be further noted, sustaining a healthy service sector may
depend on sustaining a robust manufacturing sector.

Recognizing the continuing importance of manufacturing to the economy has
important implications for education. Elementary and secondary schools generally do not
communicate well the nature of contemporary manufacturing or the kinds of career
opportunities that are available in the manufacturing world. Furthermore, opportunities are
missed to around many of the abstract principles of math and science in concrete
manufacturing applications. Consequently, manufacturing fails to capture the imagination
of most students and remains outside their experience and understanding.

2TIc reason for die differencx between these figures is that the adjusted values we calculated using a different
price index for each industry in order to factor out price changes. Thus, the adjusted value is a measure of
output in units or physial quantity, while the unadjusted figure reflects not only units, but also changes in
cust per unit. Goods-production's share of GNP shows a more dramatic decline when measured in current
dollars because the cost of goods is rising less rapidly than the cost of services. Factors such as automation
have brought about increased efficiency in goods production, so that less capital (including labor) is needed
to produce a given quantity of goods.
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Indicatoe 2: Linkages in the EconomyValue Added

The U.S. economy is becoming more interconnected over time. Most industries
today require greater inputs from other sectors in order to deliver their final
products.

Service industries tend to require fewer external inputs than goods-producing
industries. Conversely, demand for goods creates greater secondary demands for
other goods and services.

To some extent, the distinction betwczn the manufacturing and service sectors is
misleading, as the two are often linked quite closely. The production of goods and services
today depends on an increasingly complex set of production networks which provide the
ingredients for final products. For example, the construction industry requires inputs of
natural resources such as stone and concrete, as well as manufactured goods such as
cranes, welding tools, and bulldozers. Shipping and trucking services are needed to
transport the construction material& Financial and information services are needed as well
to provide important inputs necessary to manage the operation of construction firms.

Such linkages give us a different measure of the importance of the various sectors
of our economy. Instead of just measuring the percent of GNP and employment directly
attributable to a given sector, they show the extent to which growth and activity in one
sector can fuel economic activity in others. Two ways of evaluating sectorial linkages are
presented here. The first is the value added produced throughout the economy as a result
of the purchase of products from a given sector. Value added is equal to gross output less
the amount paid out for intermediate inputs; the remaining amount, the value added, is
realized in wages paid and returns to capital.

As can be seen in the first diagram opposite, out of $100 in services purchased
from the transactional (financial and information) services industry, $57.50 is retained
within the industry in the fonn of value added. The rest of the value is created in other
sectors which provide the direct and indirect inputs involved in the production of
uansactional services. By contrast, only about $43.40 would be retained as value added in
high wage manufacturing industries such as automobile and steel manufacturing. As a
result, growth in high wage manufacturing output is more likely to stimulate growth in
other sectors because the production of manufactured goods requires more inputs from
other industries.

Education, therefore, must pay close attention to the requirements of
manufacturing. Education has an important role to play in ensuring not only that the skill
requirements of the manufacturing sector are well met, but also that a sound base of
research and development in manufacmring is sustained.
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Indicator 3: Linkages in the EconomyOutput Multipliers

While goods production accounts for a decreasing share of GNP, goods production
still plays a major role in the economy because of its links to the rest of the
economy.

Goods-producing industries generally require more external inputs than do service
industries. Another way of looking at the "linkage" of a given sector is its "output
multiplier." This is a mauve of the total output which results from $1 of demand in a
given sector. For example, if $1 of output in construction requires the purchase of sixty
cents of products from other industries, then the output multiplier (so far) is equal to $1.60.
In fact, it would be higher, since each transaction resuits not only in secondary
transactions, but in tertiary transactions, and so on. A high output multiplier thus indicates
that an industry both requires large amounts of external inputs and that the purchase of its
products generates a substantial amount of economic activity in a number of intermediate
transactions.

The diagram opposite shows the output multipliers calculated for ten production
sectors in 1972 and 1980, as well as for the economy overall. As can be seen in the last
column, the overall economy became more integrated between 1972 and 1980, as the
production of most goods and services increasingly incorporated inputs from other
industries. Whereas $1 in demand for goods and services in 1972 created $2.30 in output
in 1972, by 1980 the same demand created $2,40 in output. The overall trend also holds
for each individual sector, with the exception of low wage manufacturing, transactional
services, and personal services. The diagram also shows that demand for goods brings
about greater output in the overall economy than demand for services.

Taken together, this data suggests that although goods production accounts for a
declining share of the GNP and the labor force over the years, it still plays an important
role in the national economy. In fact, it has been argued that a strong manufacturing sector
is essential for the continued growth of service industries, especially transactional services.
Not only do service industries depend indirectly on the demand for goods to create demand
for their products, but some services may depend on the continued presence of strong
domestic industries in order to retain expertise in the technological and organizational
techniques which they provide as services to those industries (Cohen & Zysman, 1987).

The tight linkages between the service sector and manufacturing imply that a loss of
domestic manufacturing will eventually result in the loss of the services jobs tied to
manufacturing. Services are complements to manufacturing jobs and not substitutes or
successors. Current changes in the U.S. economy from manufacturing to services are
qualitatively unlike earlier changes in the economy from agriculture to manufacturing.
While agricultural jobs have decreased in this country, domestic agricultural production has
increased dramatically. The services tied to agriculture (crop dusters, tractor parts stores)
have, therefore, stayed in this country. If manufacturing production moves overseas, the
services jobs dependent on manufacturing will soon follow.

16
12



1

Output Multipliers for 1972 and 1980

-11.797/21
1960

Phirmg Law Curranigge Tusepeenitu Pettouga Togensieed Send Tad
NININION "IP "IP "IP ni awn swine gamins swim

surefest. ouenten smatest.

Precluding Sector

SOURCE U.S. Deportment of COMMereA Bureau of Economic Analysis, The Input-Dutput Structure of
the U.S. Economy (1972); Survey of Current Business (1979, April); and Input-Output
Tables (1980) (cited in Office of Technology Aueument, 1988. p. 158).

13



International Competitiveness

Indicator 4: U.S. Trade Deficit in Manufactured Goods

Decreases in the goods-producing sector of the economy has contributed to the
growing balance of trade deficit.

The American transition from a goods-producing economy to a service economy
has not taken place in isolation. It has taken place as part of intense international
competitioncompetition for markets, factories, and skilled workers.

Over the last decade, as manufacturing's share of the overall economy shrank,
domestic demand for goods was increasingly satisfied by imported goods. The
combination of slower growth in U.S. goods exports and the steady increase in imports
resulted in an enormous growth in domestic manufIcturing's overall contribution to the
nation's trade deficit. The graph on the following page shows that while the U.S.
maintained a relative advantage in services internationally, we ran a large and growing
deficit in goods trade through the 1980s. Given the linkages between sectors of the
economy, such radical shifts in the international competitive position of one sector can
reverberate throughout the economy and have a dramatic impact on the kind of jobs
available to workers.

While the size of the trade deficit is an imperfect indicator of American
competitiveness, for a variety of reasons, other measures also indicate an erosion of the
U.S. competitive position with other nations. Measured by declining shares of world
markets for exports, lagging rates of productivity increases, eroding profit margins,
declining real wages, increasing price elasticities of imports, and by an eroding position in
high technology marketsAmerican competitiveness faces severe problems.
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Indicator 5: U.S. Competitiveness in High Technology Products

The United States' role as the world's high technology leader has also eroded over
the last decade.

Within manufacturing, the high technology industries have been termed the
"transfonnative sector" because their products and processes alter or transform the goods
and production arrangements throughout the economy. That is, they are inputs to the
products and production processes of other sectors, and, consequently, transform those
industries through their evolution.

Unformnately, the status of the United States as the world's high technology leader
has eroded over the last decade. Trade in high technology dropped from a surplus of $31
billion in 1981 to $3 billion in 1985, and in 1986 the country incurred a deficit of $2.6
billion (National Science Foundation, 1988b). The graph at the top of the next page
shows that in 1984, the latest year for which clata is available, the United States was still
the world's largest exporter of high technology products. However, recent reports state
that in specific industries such as electronics, the U.S. share of the world market has
dropped from fifty to forty percent in the last three years while Japan's share rose from
twenty-one to twenty-seven percent.

While it is hald to determine whether the U.S. high technology capacity is in actual
decline or if the test of the world is simply catching up to us, it is clear that our position as
leader of prodrction of high technology products is quickly eroding. The graph at the
bottom of the next page shows that Japan's annual shale of U.S. patents has grown from
four to nineteen percent since 1970, while the U.S. share of U.S. patcnts slid from
seventy-three percent to fifty-four percent. The share of patents held by the Japanese
increased in every technology except genetic engineering, and increase in share was
especially large in combustion engines, laser light technology, and computing and
accounting machines. The companies with the most U.S. patents in 1987 were Canon,
Hitachi, Toshiba, and General Eleatic.

Education is but one of many factors affecting U.S. competitiveness in high
technology products. Nevertheless, this indicator provides an indirect measure of how
well American education, particularly in math, science, and engineering, helps sustain the
nation's competitiveness in high technology.
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THE DEMAND FOR LABOR
Skill Demands

Indicator 6: Occupations by Industry

Skill requirements in manufacturing are changing rapidly, with some occupations
requiring higher levels of skill, others less, and still others about the same.

Jobs in the expanding service sector represent a broad range of high skill, high
wage jobsespecially in finance, marketing, and professional servicesas well as
low paying, low skill jobs.

Technological advances and other changes are changing the educational
requirements of the labor market. As manufacturing changes from mass production to
flexible production and as the service sector accounts for an increasing proportion of all
jobs in the economy, the mix of skills and competencies required of the workforce will also
change.3

While many of the jobs in the newly expanding service sector will be low skill, low
wage occupations, many will be high skill, high wage jobs in finance, marketing, and other
professional fields. An examination of the educational demands of occupations within
industries shows that many of the jobs in the expanding service sector include those
traditionally filled by workers with the highest educational levels.4 In the transactional
occupations (finance and marketing), thirty-two percent of all jobs consist of jobs held by
the highest educated workers, while fifteen percent are held by workers with the lowest
educational attainment.

However, the distribution of educational attainment among job incumbents does not
always characterize the skill demands of jobs. Much better information is needed on the
educational requirements for working effectively in different occupations and industries.

3Whether or not there will a general upgrading or downvading of skill requirements for future jobs is still
somewhat controversial. For reviews of the research literature that conclude that there is a general trend
toward upgrading, see Adler and Borys (1987) and Baran and Parsons (1986). For arguments for the
deakilling hypothesis, see Shailen (1984) and Levin and Rwnberger (1987).
4Criteria for assignment to high-, medium-, and lower-education groups for this indicator were as follows:
Group I includes the clusters in which at least two-thirds of the workers in 1986 had one or more years of
college. Group II includes the clusters in which the median years of school completed was greater than
twelve, and the proportion of those workers with less than a high school education was relatively low.
Group III includes occupational clusters in which the proportion of workers having less than a high school
education was relatively highmore than thirty percent.
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Indicator 7: Job Classifications Grouped by Educational Attainment

Between 1900 and 1980, changes in the occupational structure of the U.S.
workforce resulted in dramatic changes in the skill requirements of most jobs.

This general trend is projected to continue into the near future; from 1986 to 2000,
the fastest-growing jobs will be those currently filled by the best educated portion
of the labor force.

As the economic structure of the United States has changed over time, so has the
occupational structure of the U.S. economy. Long-term trends in employment shares by
broad occupational groups show a clear pattern of increases in the skill requirements of
most jobs. The most dnmatic change occurred in the highest and lowest skill jobs. In
1900, about thirty percent of the labor force worked as laborers, either farm or non-farm,
and about ten percent worked in either professional, ftchnical, or managerial occupations.
By 1980, these percentages had roughly reversedabout six percent were working as
laborers and twenty-six percent as professionals, technicians, or managers (Berryman,
1988).

Forecasts of the future job market indicate that those occupations expected to
evidence the largest job growth between 1986 and 2000 include those traditionally held by
workers with the highest educational levels. Among the occupations currently held by the
best educated workers, nearly every category is expected to grow at a rate faster than
average. For all of the occupations currently held by the lowest educated workers, only
salesworkers and service workers are expected to grow. Nevertheless, for every one
hundted jobs in the year 2000, almost thirty percent will be in sales or other service
occupations that typically rapine low levels of education.

However, trends in the number of jobs by occupation category tell us little about the
changes in the educational and skill requirements within job categories over time. For
example, the name of a job and the educational achievement of workers filling those jobs
may have remained constant over time, but the occupational content and the skill
requirements of that job may have changed. Case studies of specific industries and
occupations, including those using sales and service workers, add context to the data on
employment by occupation by describing the content and skill requirements of jobs and
how content and skills are changing. For example, research conducted by the Institute on
Education and the Economy at Teachers College indicates that in the textile and banking
industries, jobs traditionally considered to require minimal skills are becoming increasingly
more complex and intellectually demanding (Noyelle, 1989; Bailey, 1988). These studies
suggest that the key change in the economy for both manufacturing and service sectors is a
shift from mass production to flexible production. Flexible production in manufacturing
and service requires workers with a much wider range of skills and capabilities than before.
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Unemployment Rates

Indicator 8: Trends in the Unemployment Rates of White and Black
Workers

The unemployment rate of black workers has increasei over the last decade, both in
absolute terms and relative to the white unemployment rate.

This increase is due in part to the changing demographics of the black worker pool,
with a larger share of the black applicant pool made up of young workers with high
unemployment rates.

In addition to looking at the overall demand for labor, it is important to look at the
demand for the labor of various subpopulations. Insofar as education affects
employability, it is clear that American schools have done a poorer job of preparing some
students than others: The rust graph to the right shows that while in 1970 black workers
had 1.7 times the unemployment rate as whites, by 1987 the black unemployment rate was
2.4 times the white rate. The figure demonstrates that the economic dislocations of the
mid-1970s and early 1980s had a more severe impact on black workers than they did on
white workers. Furthermore, black workers appear to have never fully recovered from the
higher unemployment levels, as did white workers when relative prosperity returned.

This graph is somewhat misleading, however. Overall increases in the black
unemployment rate reflect the changing demographics of the blae; population as much as
changes in the employment status of individual black workers. The bottom graph shows
that within specific age primps of the black population, unemployment has been more
stable, albeit extremely high for some groups. Changes in the overall unemployment rate
for blacks reflect the fact that a larger proportion of the black population consists of
younger persons-411 of whom have extremely high levels of unemployment.

Nevertheless, these differences provide evidence that there are two labor markets
one for low skill, low wage workers who are disproportionately minority, and one for high
skill, high wage workers who are disproportionately white.
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Economic Returns

Indicator 9: Trends in the Relative Advantage of a College Education

The economic advantages associated with greater schooling arc larger now than in
the recent pug.

As of 1984, workers with doctoral and advanced professional college degrees
earned seN znty-seven percent mote than persons with only bachelor's degrees.

As the skill and educational demands of many occupations are becoming more
complex and diverse, workers with higher levels of education are being better rewarded in
the labor market Over the last few yean, the relative advantage of college graduates over
high school graduates it the labor market has grown, widening the gap between the
earnings of college graduates and workers with only a high school diploma.

Wage during the 1970s the economic value of college relative to a high school
diploma Ras ueclining, since 1980 the income of pawns who have attended college has
increased relative to the income of high school paduates. In 1985, male full-time workers
with five or more years of college earned one and a half times as much as male workers
with only a high school diploma. Ever woricers with just one to three years of collegc
earned substantially mote than workers with just a high school diploma, earning on average
about thirteen percent mare.5

Furthermore, a recent smdy indicates that the relative advantage of college graduates
over high school graduates increases with years of experience. In 1985, among workers
with one to five years of job experience, those with a college education earned fifty percent
more per week than did workers with only a high school ethcation. Among workers with
thirty-six to forty years of job experience, college graduates earned almost seventy-two
percent more. These advantages have also increased dramatically over the last few years.
In 1980, college graduates enjoyed only a twenty-seven percent advantage with one to five
years of experience, and only a fifty-five percent advantage with thirty-six to forty years of
experience (Murphy & Welch, 1988).

A study by the U.S. Department of Commerce's Bureau of the Census (1987)
confirms that just a few extra years of schooling is associated with higher earnings. The
study showed that workers with high school diplomas earned over fifty percent more than
workers without a high school education. Workers with just a few years of college earned
almost twelve percent more than persons with only a high school diploma. The
comparative advantage of persons with postgraduate college degrees was particularly
markedworkers with doctorate or professional degrees earned forty-three percent more
than workers with only mp.ster's degrees and seventy-seven percent more on average than
did persons with only bachelor's degrees.

5However, the cause and effect r lationship between educational levels and earnings is not clezr-cut.
Education is correbted with many other factors that lead to higher income including ability and family
background. Perhaps more importantly, level of education and "employability skills" (punctuality,
attentiveness, and motivation) are also highly related.
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Indicator 10: Employees Receiving Company Training

Not only are better educated workers rewarded with higher salaries than lower
educated workers, but workers with more education also are more likely to receive
employer-sponsored training. That is, employers tend to tnin their best educated
employees. Only forty-five percent of those who failed to complete high school, but
seventy-one percent of high school completers, received any training by their employers.
Moreover, employers continue to train their better educated workersover thirty-nine
percent of college graduates, but only eleven percent of high school dropouts, received
more than three or more programs of training.6 The differences are even more striking for
professional and technical training. Only seven percent of employees who did not graduate
from high school received this type of training, compared with twenty-seven percent of
high school graduates, forty-four percent of those with some college, and fifty-six percent
nf employees who were college graduates.

Furthermore, employers provide a great deal of trainingin l983, forty-two
percent of the men and thirty-four percent of women in the labor force both needed training
to get their current job and got some or all of it in formal company programs or informally
on the job.7 Training and education increase employee's earnings, make it easier for them
to find and keep work, and raise their productivity. Employer training, therefore,
accentuates differences in educational attainment and achievement among employees
differences that have been shown to account for some of the differences in income among
workers. Moreover, the relationship between employer-sponsored training and employees'
educational level may be a two-edged swortiemployees with little education =eve little
employer-sponsored training; alternatively, employers without a well-educated workforce
will not be able to successfully utilize employer-sponsored training.

6This assumes that receiving three or more training programs is "better" than receiving only one program.
This may be true, but more training programs need not imply more training, or better training.
7The basis for this indicate(' is the work presented by Vaughan (1989). The data presented in this indicator
is based on Tan (1988).
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HUMAN CAPITAL LEVELS
Demographic Trends

Indicator 11: Trends in the Composition of the Labor Force

Continuing the trends of recent years, minorities will make up a growing share of
the labor force over the next decade.

Women will also increase their share of the labor force, though not at the pace of
the last two decades. Nevertheless, women will approach one-half of the labor
force by the year 2000.

The inability of American schools to better prepare many minority students for
successful participation in the labor market is especially problematic because racial and
ethnic minorities arc expected to account for a growing share of the labor force in coming
years. By 2000, the non-white share of the labor force will have grown from around
twelve percent in 1975 to nearly sixteen percent Hispanics, who represented six percent
of the labor force in 1980, will account for ova ten percent of the labor force in 2000.

Because these racial and ethnic minorities currently suffer from high unemployment
rates relative to the general population, the increased number of entrants into the labor force
from these groups presents a unique challenge, as well as an opportunity for the 1990s. It
is well known that the population of eighteen- to thirty-four-year-olds will be declining
during the next ten years; because minorities comprise a greater share of this smaller
cohort, industry will be forced to hire a greater percentage of poor and minority entrants
into the labor force. To ensure an adequately skilled workforce, industry will have to
address the problems of low educational attainment of minority children and a natural
increase in minority achievement will ensue. However, there arc several alternatives
available to employers faced with the prospect of hiring less-advantaged and lower sldlled
workers. Capital can be invested in automatior and other technologies in order to ainate
low sldlled jobs. Jobs can be shifted to faster growing parts of the country (many of which
have lower minority populations), or they can even be shipped overseas. Employers could
also engage in increased competition for better :Iducated (generally white) workers, thus
raising wages and possibly luring greater numbers of women into the workforce.
Immigration of sldlled workers could be encouraged. or older workers could be
encouraged to delay retirement
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Indicator 12: Trends in New Entrants to the Labor Force

It is evident from current school enrollment patterns that a growing proportion of
new labcc market entnnts will be from minority groups.

However, an overwhelming majority of new workers will be white.

All of the persons who will be applying for work in the year 2000 are alive today.
Any new entrants to the applicant pool are now in our schools and colleges. The
demographics of the labor pool of the year 2000 are, iherefore, fairly clear, to see the
future, all we have to do is look at the present

It is evident fmm the changing composition of the nation's school population that a
growing proportion of the new labor entrants will be minorities. The two graphs to the
right show a steady growth of non-white and minority students in our elementary and
secondary schools nationwide over the last twenty years, The famous baby-bust of the
1970s and early 1980s was primarily a phenomenon amok.z white non-Hispanic families.
While overall elementary and secondary enrollment fell by almost eleven percent between
1975 and 1986, the number of blacks enrolled in elementary and secondary school
remained steady through the period and Hispanic elementary and secondary enrollment
increased by over forty percent

These graphs portray an overall growth in minority school enrollment that, while
significaat, is hardly startling. As of 1986, an overwhelming majority of school-age
children are still from white majority homes. However, in some sections of the country,
growth in the minority school-age population has been much more dramatic than this
overall picture sugpsts. For example, in many Western and Southwestern states (such as
California), minonty students are the majority of students enrolled in elementary and
secondary schools. Minority enrollment in the Los Angeles City School District
approaches ninety percent. Thus, the Sunbelt, which can be characterized by new high
technological jobs, corporate headquarters, and new-found political clout, is also
charactetized by an emerging workforce pool made up primarily of minority workers.

It is not clear, however, that given these developing changes in the applicant pool of
workers, employers will indeed be forced to hire more minority workers. Lack of
employment Wtilh among these workers, coupled with the immense cost of training them in
the basic computational and reading skills needed in today's workplace, may force
employers to try other less costly approaches to keeping their shops and factories running.
Among these may be (1) seing mon work overseas to Asian, European, or South
American facilities, (2) retaining older workers past traditional retirement age, and (3)
increasing automation of basic factory functions. While increases in the proportion of
minorities in the labor pool provides an opportunity to increase the participation of these
groups in the mainstream of American working life, without basic skills, this opportunity
may be lost.
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Indicator 13: Comparison of Job Growth by Race, Sex, and Ethnicity

Jobs which currently employ large numbers of blacks and Hispanics are expected to
grow relatively slowly compared to other occupations.

As a result, minorities may have even more difficulty finding employment than they
do at present.

Although the economy is expected to add about twenty million new jobs between
1986 and 2000, many of these jobs arc in fields in which blacks and Hispanics are
currently under-represented. Out of seventeen broad occupational categories defin-W by the
Bureau of Labor Statistics, only one that employs a high percentage of blacks is expected to
grow at a rate equal to or greater than average. Currently, blacks represent seventeen
percent of service workers, and this category is expected to grow at a rate of thirty-one
percent between 1986 and 2000. By contrast, blacks represent ten percent or more of those
employed in five out of the seven occupational categories which will show the least
growth, or which will even decline in number of jobs. In all, nearly fifty-five percent of all
black workers are employed in slow- or negative-growth job categories.

Hispanics have a similar employment pattern, but employment among Hispanics is
even more heavily weighted toward slow-growth jobs. Once again, the only high-growth
group of occupations which employs a greater-than-average percentage of Hispanics is the
service workers category, out of which about nine percent of those employed are of
Hispanic origin. Every other job category employing a relatively high percentage of
Hispanics is expected to grow at a rate below average. This mirrors the low representation
of Hispanics among high-growth jobs other than service occupations.

Based on current employment patterns among minorities and women, and
projections of job growth for the next decade, we can project the number of new jobs
which would be created for blacks, Hispanics, and women if current employment patterns
were to remain constant. The results of such a calculation are illustrated in the graph
opposite, which also shows the current share of jobs and the share of labor force growth
expected for each group.8 Unless blacks and Hispanics increase their representation in
high-growth jobs, black and Hispanic new entrants to the labor force will find themselves
competing in an ever-tighter job market.

Of course, we can expect employment patterns among minorities to change
somewhat over the course of the next decade, especially since the most advantaged portion
of the population, white males, is expected to decline as a share of the labor force.
However, this data makes clear the urgent need to provide the skills and education
necessary to prepare minority individuals for roles in the future workforce.

8Share of labor market growth indicates what proportion of future growth in the labor market will be due to
increases in the number of certain subgroups. For example, of all the growth in the labor market between
1986 and 2000, about thirty percent will be due to increases in the number of Hispanics in the labor force.
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Indicator 14: Trends in the Percent of Children Living in Poverty

Large numbers of new ennants to the workforce in the year 2000 will have grown
up in poor families with single parents.

Many persons entering the workforce in the year 2000 will have grown up in
circumstances that have traditionally put young people at risk for failure in school and the
workplace. For example, of every one hundred children now entering kindergarten, fifty-
nine will live with only one parent before the age of eighteen (Hodgkinson, 1986).9 Most
of these single parent families will be under the sole guidance of a female. With average
earnings of full-time female workers under $20,000, many of these families will not earn
enough to keep themselves and their children above the poverty level. The "feminization of
poverty" has resulted in women and children now accounting for over seventy percent of
all persons in poverty. Children in these families are more apt to be born with low birth
weights, born to teenage mothers, and bom to parents with low educational attainment.")
Many youth are thus starting life already handicapped by physical, cognitive, and emotional
disadvantages.

Unfortunately, the number of children growing up in poverty has grown larger
during the 1980s. The poverty rate for children under eighteen in 1969 was about hal f
what it had been a decade earlier. In 1959, about one in four children lived in low income
families; by 1969, the rate had dropped to one in eight. However, the 1970s saw an
increase in the proportion of children living in poverty, and the early 1980s witnessed a
virtual explosion in the percent of children living in families whose income fell below the
poverty line. By 1983, the rate had climbed again, and almost one in four children were
living in poverty. While the proportion of children from low income families fell during
the economic recovery of the mid-1980s, one in five in 1987 still lived below the poverty
line. This represented approximately thirteen million children, most of whom will be in the
labor market in the year 2000. These future workers will have come from homes with few
of the material or leisure time advantages of middle or upper class homes and will have
grown up in environments that in many cases will leave them ill prepared for the world of
work.

9 This condition may be transient, however, and not a permanent condition. It is the persistent, long-term
exposure to disadvantaged environments Mat are thought to be most destructive to the academic and social
development of children.
10Many of these children also will be born with serious physical and mental impairments due to the drug
use of their mothers during pregnancy. A recently released national survey of thirty-six hospitals indicated
that on avenge eleven percent of new mothers had used some illegal drug during their pregnancy. Cocaine
WM the most common drug used ("Cocaine," 1988).
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Educational Attainment in the Workforce

Indicator 15: Years of School Completed, by Race

Considerable progress has been made over the last forty years in the number of
years of schooling that the average U.S. worker receives.

Black educational attainment has been particularly remarkable since 1940.

Over the last several decades, there has been a remarkable increase in the amount of
schooling that the average U.S. worker has completed. Measured in the number of years
spent in school, the U.S. workforce is better educated than ever before. The proportion of
new workers (ages twenty-five to twenty-nine) who have completed four years of high
school has grown from 38.1% in 1940 to 86% in 1987. The proportion of new workers
who have completed four years of college has also grown, from only 5.9% in 1940 to 22%
in 1987.11

Extraordinary profress has been made in the educational attainment of blacks
completing four years of high school over the last half century, from about 12% in 1940 to
over 83.3% in 1987. Progress has also been made in the proportion of blacks completing
four years of college, from only 1.6% in 1940 to 11.4% in 1987. However, despite
remarkable progress, black educational attainment continues to lag behind white educational
attainment, especially :n terms of college attendance.12 The percentage of whites twenty-
five to twenty-nine years of age completing four or more years of college has remained
about twice as large as the black rate since the early 1960s.

11 These figures are derived from the Bureau of the Census' Current Population Survey. Respondents are
asked what was the highest level of school they have attended and completed. Obviously, merely
completing four years of high school or college does not necessarily mean one has either graduated from
high school or received any college degree.
12 It is much easier for blacks to catch up to whites in high school completion since most states provide
free public education through grade twelve and have laws mandating compulsory attendance to around
sixteen- to eighteen-years old. College attendance is voluntary, on the other hand, and usually entails
greater costs in terms of both direct payments and foregone wages.
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Performance

Indicator 16: Literacy Skills of Young Adults

Practically all young adults are able to read at minimal levels and use basic
arithmetic skills.

Relatively small proportions are proficient at levels characterized by more moderate
or relatively complex tasks.

While there has been much improvement in the amount of education attained by
U.S. workers, simply counting the years of school completed indicates little about the
educational quality of the U.S. vidorce. Although more students are now finishing high
school than in past decades,13 many educators and labor specialists agree that educational
achievement levels are still inadequate to meet the challenges of the workplace ot the future.

The National Assessment of Educational Progress (NAEP) recently assessed the
literacy and quantitative skills of young adults who are twenty-one- to twenty-five-years
old-4hose persons just entering the job market. The results show that U.S. schools have
succeeded in teaching the majority of their students basic literacy and mathematic skills
most students can add and subtract and read simple texts. However, while almost all
students have these primary skills, many are not learning higher reading and thinking skills
such as the ability to infer knowledge that is not explicitly stated or the ability to use
fractions and percentages.

What also troubles many experts and officials is the particularly low skill levels of
black and Hispanic youth. While over sixty mcent of white young people could perform
"medium level" reading and mathematics msh such ai !ocating basic facts in a newspaper
article or balancing a checkbook, about forty percent of Hispanic youth and less than
twenty-five percent of black youth could do so. Only about eleven percent of Hispanic
youth and less than five percent of black youth could perform at an "advanced level," for
example, accurately calculating the amount to leave as a ten percent tip in a restaurant or
synthesizing the main argument of a newspaper article.14

13 ivlany students now finishing high school are receiving alternate credentials such as a GED and not
regular diplomas. There is some indication that holders of these alternative credentials may not perform as
well in later life as regular day school graduates. Thenfore, the high completion rates may be masking a
more serious educational achiev,Anent pmblem. See Passmore (1987); Tugend (1986), pp. 1-10.
14Many would argue that skills such as calculating percentages correctly are in reality basic numeracy skills
and not the "higher ordef skills" as defined by NAEP.
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Prose Comprehension of Young Adults
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Indicator 17: International Comparisons in Math and Science Achievement

On tests of math and science knowledge, U.S. eighth graders consistently score
lower than their peers in other countries.

The bottom twenty-five percent of students in the United States score especially low
on these tests.

One way of assessing the quality of the U.S. workforce of the future is by
comparing the achievement of students in the United States in math and science to students
in other countries. In 1981-1982, the Second International Mathematics Study was
conducted in twenty-four countries and provinces by the International Association for the
Evaluation of Educational Achievement (1EA); in 1983-1986, the lEA conducted the
Second International Study of Science in seventeen countries. Both studies sampled
students who were enrolled in the grade in which most fourteen-year-olds were enrolled.
In the U.S., this was the eighth grade. This is the grade level which, in most countries, is
near the end of full time compulsory education and where almost all students of that age are
enrolled in school (about ninety-eight to ninety-nine percent in all countries). These
assessments indicate that, on average, the preparation of U.S. students in math and science
was inferior to most of the other countries participating in these smdies.

The International Math Study tested students' achievement in five mathematics
subareas: arithmetic, algebra, geometry, statistics, and measmement. In all areas, U.S.
students performrd below the international average and on total score U.S. eighth graders
ranked fifteenth out of the twenty countries participating. The International Study of
Science assessed students' science achievement on a wide range of content areas
determined by the lEA to be a part of a common international science curriculum. U.S.
students agam scored below the international mean on this assessment and ranked
seventeenth out of twenty countries, better than only the Philippines, Hong Kong, and
Singapore.

An increasing concern among educators and employers in the U.S. is not only the
relatively low level of math and science achievement of the average U.S. student, but the
especially low level of achievement of those "at-risk," those groups which we have seen
will be making up a growing share of the U.S. workforce in the year 2000. We, as
Americans, have always prided ourselves on the egalitarian nature of our school system in
comparison to the reportedly more elitist school systems in other countries. It has also
been suggested that the lower overall achievement of U.S. students is due to the U.S.
system's attempt to provide equal educational opportunity to all of our young people.
Other nations, it is alleged, emphasize the education of a high achieving elite group of
students over the education of all students. How then do the lower achieving students in
the U.S. compare with lower achieving students elsewhete? When we compare the relative
standing of the bottom twenty-five percent of students in the U.S. to the bottom twenty-
five percent of students in other countries participating in the International Study of
Science, U.S. students' relative standing is even worse, ranking last among all
participating countries.
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Indicator 18: Young Americans' Geographic Literacy

Young Americans' knowledge about the location of important places in the world is
poorer now than it was forty years ago.

Measuring the vatious kinds of "literacy" among American youth has become a
popular pastime for professional groups over the last few years. Along with the usual
NAEP assessments, numerous other "report cards" have been released, assessing
American youth's knowledge in areas such as economics, science, "culture," and history.
Consistently, these reports show that young American adults do not possess basic
information about the world around themfacts that most people presume virtually
everyone would know. Paralleling these reports, data from a sttrvey released by the
National Geographic Society (1988) shows that young people are also hopelessly ignorant
of basic geography. Furthermore, they are more ignorant now than they were forty years
ago. The graph at the top of the next page shows that among the findings of this survey,
American young people ages eighteen to twenty-four could, on average, correctly identify
less than three out of twelve European countries on a blank outline map.15 In 1947,
eighteen- to twenty-four-year-olds could cormctly identify about five out of the twelve
countries. Young people might have been more aware of European geography in 1947
because of recent events in World War 11. However, the graph at the bottom of the next
page shows that young adults are also less aware now of the geography of their own
country than they were forty years ago, correctly identifying less than half of the U.S.
states on a bhnk outline map.16

Another yardstick by which to measure American youth's knowledge of geography
is against simiiar age youth in other countries. Young people in nine countries were given
a blank map of the world and asked to identify sixteen places (thirteen countries, one
general area, and two bodies of water).17 American youth could only identify about seven
out of the twelve places, last among all the countries in the survey. Other findings across
the country also demonstrate American youth's basic lack of understanding about the world
around them: at California State University at Fullerton, half of all students cannot find
Japan on the map; at the University of North Carolina, less than half of the smdents know
the names of the two largest states in the union, and only twenty-one percent of them can
name the two smallest "Geopphic literacy" is csitical for further learning in social studies
and business and for full participation in a nation that inhabits a shrinldng "global village."
Unfortunately, at this nme of more interdependent global economy, our youth are
becoming more isolationist in their knowledge about the world. In releasing this study,
Gilbert R Grosvenor, National Geographic Magazine's editor, characterized the American
young people as truly the "lost generation"they really have no idea where they are.

15The countries were England, Italy, France, Spain, Poland, Holland, Greece, Czechoslovakia, Yugoslavia,
Hungary, Rumania, aid Bulgaia.
16The states were Texas, California, Pennsylvania, New York, Illinois, Ohio, Michigan, New Jersey,
Missouri, and Milinditliettl.
"The sixteen places to be identified were the U.S., the USSR., Central America, Japan, Canada, France,
the Persian Gulf, Mexico, Italy, Sweden, the United Kingdom, South Africa, West Germany, the Pacific
Ocean, Egypt, and Vietnam.

42
4 6



70 Percentage of U.S. Citizens Correctly Identifying

i
g
0a.

60

50 -

40 -.
30 1.

20 -
1

10 Ni

Selected European Countries

43 43
411 36 38

33 33 34

23

0
18-24 25-34 35-44 45-54 55+

AP Gm:Ps I II 1947

1 II
Percentage

60

of U.S.
Selected

59 57

Citizens Correctly Identifying
America. States

64
6156 57 57

49
46

18-2, 25-34 35-44

AS* Grouils

45-54 55+

1988

Percentage of IS- to 24Year-Olds Correctly Identifying
Selected World Map Features, by Resident Country

CM= .
Sweden 11.9

Germany 11.2

JIM 93_
Canada 9.3

Italy 9.3

France 9.2

IX 9.0

Mexico 8.2

USA 6.9

0 2 4 6 8 1 0 12

Mean nurnber of correct identifications

SOURCE: U.S. Department of Commerce. Bureau of the Census (1987).

43



REFERENCES

Adler, P., & Borys, B. (1987, November). Bringing technology back in: Automation

and the machinist's skill. Unpublished paper, Department of Industrial Engineering

and Engineering Management, Stanford University, Stanford, CA.

Bailey, T. (1988). Education and the transformation of markets and technology in the
textile industry. New York, NY: Institute on Education and the Economy,
Teachers College, Columbia University.

Baran, B., & Parsons, C. (1986). Technology and skill: A literature review.
Unpublished paper, Carnegie Forum on Education and the Economy, Berkeley

Review, Berkeley, CA.

Becker, G. S. (1964). Human capital: A theoretical and empirical analysis, with special

reference to education. New York, NY: National Bureau of Economic Research.

Benson, C. S. (1978). The economics of public education. Boston, MA: Houghton

Mifflin.

Berryman, S. (1988, August). Education and the economy: A diagnostic review and
implication for the feaeral role. New Yolk, NY: Institute on Education and the

Economy, Teachers College, Columbia University.

Cocaine: Litany of fetal risks grows. (1988, September 6). The New York Times,

Section C, pp. 1-8.

Cohen, S. S., & Zysinan, J. (1987). Manufacturing matters: The myth of the post-

industrial Iconomy. New York, NY: Basic Books.

Denison, E. F. (1974). Accounting for United States economic growth, 1929-1969.

Washington, DC: The Brookings Institutien.

Hodgkinson, H. (1986). Guess who's coming to work (Occasional paper, no. 116).

Columbus: National Center for Research in Vocational Education, Ohio State

University.



International Association for the Evaluation of Educational Achievement (TEA). (1986).

Second international mathematics study. Washington, DC: Author.

M.A. (1988). Science achievement in seventeen countries. Oxford, England; New York,

NY: Author.

Kirsch, I., & Jungeblut, A. (1986). Literacy: Profiles of America's young adults.
Princeton, NJ: Education Testing Service, NAEP.

Kutscher, R. (1987, September). Overview and implications of projections to 2000.
Bureau of Labor Statistics Monthly Labor Review, 110(9), 3-9.

Levin, H. (1972). The costs to the nation of inadequate education. A report prepared for

the U.S. Senate Select Committee on Equal Educational Opportunity, 92nd
Congress, 2nd Session. Washington, DC: U.S. Government Printing Office.

Levin, H., & Rumberger, R. (1987). Educational requirements for new technologies:

Visionn. possibilities, and current realities. Educational Policy, 1(3), 333-354.

Murphy, K., & Welch, F. (1988). The structure of wages. Los Angeles, CA: Unicon
Research Corporation.

National Geographic Society. (1988). Geography: An international gallup survey 1988.

Princeton, NJ: The Gallup Organization, Inc.

National Science Foundation. (1988a). Science and engineering indicawrs-1987.
Washington, DC: U.S. Government Printing Office.

National Science Foundation. (1988b). Science and technology indicators-1987.
Washington, DC: U.S. Government Printing Office.

Noyelle, T. (1989). Skills, skill formation, productivity and competitiveness: A cross-

national comparison of banks and insurance carriers in five advanced economies.

New York, NY: Institute on Education and the Economy, Teachers College,

Columbia University.

46



Office of Technology Assessment. (1988, May). Technology and the American economic

transition. Washington, DC: U.S. Government Printing Office.

Passmore, D. L (1987). Employment of young GED recipients (Research Brief, no. 14).

Washington, DC: GED Testing Service of the American Council on Education.

Psacharopoulos, G. (1973). Returns to education: An international comparison. San

Francisco, CA: Jossey-Bass.

Schultz, T. W. (1961). Education and economic growth. In N. B. Henry (Ed.), Social

forces influencing American education (pp. 46-88). Chicago, IL: Nadonal Society

for the Study of Education.

Shaiken, H. (1984). Work transformed: Automation and labor in the computer age. New

York, NY: Holt, Rinehart, and Winston.

Silvestri, G., & Lukastewicz, I. M. (1987, September). A look at occupational
employment trends to the year 2000. Bureau of Labor Stafistics Monthly Labor

Review, 110(9), 46-63.

Tan, H. (1988, December 1-2). Private sector training in the United States: Who gets it

and why? Paper prepared for the Conference on Employer-Sponsored Training,

Alexandria, VA.

Tugend, A. (1986, May 7). GED students failing. Education Week, 5(33), 1-10.

U.S. Department of Commerce, Bureau of the Census. (1986). Money income and

poverty status of families and persons in the United States: 1985. Washington,

DC: U.S. Government Printing Office.

U.S. Department of Commerce, Bureau of the Census. (1987, September). What's it

worth? Educational background and economic status: Spring 1984. Washington,

DC: U.S. Government Printing Office.

U.S. Department of Commerce, Bureau of the Census. (1988). School enrollment--

Social and economic characteristics of students: October 1986. Current Population

Reports (Series P-20, no. 429). Washington, DC: U.S. Government Printing

Office.

47 Limt)



U.S. Department of Commerce, Bureau of the Census. (various years). Current
population reports, (Series P-60). Washington, DC: U.S. Government Printing
Office.

U.S. Department of Commerce, Bureau of Economic Analysis. (1987). Statistical abstract

of the United States 1988. Washington, DC: U.S. Government Printing Office.

U.S. Department of Commerce, Bureau of Economic Analysis. (1988, June). Survey of

current business. Washington, DC: U.S. Government Printing Office.

Vaughan, R. (1989). Employer-sponsored training: Current status, future
responsibilities. New York, NY: Institute on Education and the Economy,
Teachers College, Columbia University.

r- -0
J .,t

48


