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Prolog:

During the 20th century the US developed considerable advantage over Europe in the schooling attainments of its labor force, at all levels of education. The gap remained significant through the entire century, although it narrowed considerably in the decades following WWII. Largely accounting for this gap was the massive high school movement of 1915-1940, but an independent gap emerged as early as the 1860s with the US foray into tertiary education beginning with the first Morrill act of 1862, and continued with the massive higher education movement post WWII. The basic thesis of these notes is that the US lead in educational attainments, especially at the tertiary level, since the late 19th century constitutes a major, and perhaps the major factor that accounts for its overtaking Europe as the economic superpower in the 20th century. It is useful to start, first, by discussing the evidence on the emerging educational gaps between the US and most European countries and their major apparent causes. These gaps, especially the one concerning formal higher educational attainments, can then be linked theoretically with the emerging gap in economic prowess between the US and Europe. The link follows from basic implications of endogenous growth theory, and the direct and indirect influence of educational attainments on the level and rate of growth of total factor productivity. This thesis is backed by evidence on the association between human capital formation and economic growth, based on international panel data.

Structure of Lecture

1. Evidence on US v. Europe’s educational attainments - Has the thesis got “legs” to stand on?

A. Angus Madison: educational attainments in US v. 6 European countries, 1913 and 1989.

B. OECD data from 1998 (Education at a Glance, 2000): 

· Attainments of the general population and the labor force at all schooling levels

· Expenditures

2. How have the educational gaps emerge? Analysis of trends

· Trends in secondary schooling, 1915-1940.

· US advantage in tertiary schooling since 1860s

· Caveats: formal general v. technical education, formal v. post-formal training, education attainments v. achievements).

3. Why have the gaps emerge? Institutional, political, and economic factors underlying the educational movements and the issue of causality.

4. Linking human capital formation and economic growth: 

a. The endogenous growth hypothesis: human capital as engine of growth.

b. The special role of higher education in economic growth.

5. Evidence linking education and growth:

a. Evidence from growth accounting

b. Evidence from rates of return to education

c. Linking changes in educational attainments and economic growth: overcoming reverse causality

6. Epilog: Looking back and looking ahead.

1. Evidence on educational attainments: Has the thesis got “legs” to stand on?

1A.  Evidence on educational attainments in the US v. Europe, from Oscar Madison, Dynamic Forces in Capitalist Development, p.64

T-1. Average years of Formal Educational Experience of the Population Aged 15-64 in 1913 and 1989.
Highlights:

a. In 1913, average schooling attainment (ASA) in the US was 6.93, behind Germany (6.94) and the UK (7.28). Japan had the lowest attainment (5.10). However, even at this early point in time, the US already had the highest average higher education attainments (AHA) in 1913 (.2), followed by Netherlands (.11, and France .08)

b. In 1989, in contrast, the US emerges as the leader in educational attainments at all schooling levels. ASA in the US shot up to 13.39, ahead of Japan (11.66), France (11.61) and the UK (11.28). Germany slipped to last place at 9.58. AHA in the US was 1.67 in 1998, ahead of France (1.32), with other countries substantially lower. Note that Japan which was at the last place in terms of ASA in 1913 rose to second place in 1989.

Caviats: These data relate to average number of years of formal schooling. They do not address technical schooling (both high school and tertiary institutions), post-formal training, and achievement levels, as opposed to attainment levels (tests scores). In all of these categories the US today may lag behind some of the major European countries (see the following table).

1.B.  Recent evidence from OECD’s Education at a Glance, 1998: 

a.  Educational attainments

T-2. Distribution of the population25 to 64 years of age by level of educational attainments (1998).

Highlights: The fraction of all educated in Tertiary-type A (regular 4-year college or university) and advanced research programs is 26.6% in the US. The average for all 28 countries is 13.6%. Only Netherlands (24.2) and Norway (23.7) have over 20%. A similar pattern is seen in Table A.2.1.b, which shows a similar distribution for the population 25-64 in the labor force.

T-3. Distribution of the population that has attained at least upper secondary education, by age group (1998).
Highlights: US is leading in the age group 25-64 (86%), relative to an average of 61%, but much more so in the age group 55-64 (80%), where the second highest is Germany (76%). The gap narrows at younger age groups. In the age group 25-34, the US is in 6th place (88%), behind Japan, the Czech Republic, Norway, and Korea, and tied with Germany. These data clearly indicate that a number of European countries have caught up with the US in terms of secondary schooling in more recent years. But the US again shows overwhelming leadership in terms of the proportion of the population that has attained at least tertiary education:

T-4. Percentage of the population that has attained at least tertiary education, by age group (1998).

Highlights: Those attaining at least tertiary-type A in the US constitute 27% of the population in the age group 25-64, relative to an average of 14% for OECD countries, with Netherlands and Norway second with 24%. (Along with tertiary-type B, the US numbers go to 62 as opposed to 35 in OECD countries and 33 in France.) Again, the US advantage is most dramatic at the age group 55-64, with 22% of the population having at least a tertiary-type A education, while Norway and Netherlands have 17% each, the UK 11% and France only 10%.

T-5.  Expected years of tertiary education for all 17-year-olds (1998).
Highlights: This table demonstrated more vividly that while the US is still in a dominant position in terms of the expected number of years of tertiary-type A education, 2.7 years for both males and females, Finland (2.9) and Norway (2.7) have caught up with us (France at 1.9 and the UK at 1.7 did not).

b. Expenditures on Education

T-6. Educational expenditure as a percentage of GDP for all levels of education combined, by source of funds.
Highlights: here the US is among the top countries in terms of total expenditure from both public and private sources for education institutions, being surpassed only by Korea (7.4%)and tied with Sweden (6.9%), relative to 6.1% for all OEDC countries. But these numbers are misleading because they do not account for the differences in the student population in different countries. The relevant spending data are total educational expenditure per student. And these are much higher in the US relative to other OECD countries.

T-7. Expenditure per student (US dollars converted using PPP) on public and private institutions by levels of education(based on full-time equivalents) (1997).
Highlights: US expenditure per student on all levels of secondary education in 1997 was $7230, while the average among OECD countries was $5273, but at this point the US already ranks behind Switzerland ($9045), and Austria ($8213). In tertiary educational expenditures (both type A and B), however, the US lead has remained intact at $17,466 with only Switzerland, Canada, and Sweden above $12K. 

T-8. Expenditure per student relative to GDP per capita on public and private institutions by levels of education (1997).
Highlights: The US ratio here is just equal to the average of all OECD countries in reference to all secondary expenditures, but is still substantially above that of OECD countries in terms of all tertiary expenditures, and just slightly behind Sweden, Switzerland, and Canada. To the extent that spending trends are mostly the result of growth in real income, this ranking indicates only that higher education in the US is now a necessity, rather than a luxury good (with income elasticity of demand falling short of unity). But trends in subsidization and the cost of higher education in the US may also provide a partial explanation for this ranking.

2. How have the educational gaps emerge? Analysis of trends

a. Gaps by schooling level: A huge gap developed between the US and European countries over secondary educational attainments during the “high school movement” of 1915-1940 (see below). As Madison’s data clearly show, however, the widest relative gap has been in tertiary educational attainments, which is already evident in 1913, although these enrollments were quite modest in all countries. This gap, and more so the gap in secondary educational attainments, are now closing. They may have reached a peak sometime after WWII, but have declined since then. 

b. Caveats: We need to be careful about these numbers. They apply forcefully to tertiary type- A institutions (regular 4 year colleges/universities), but not as much to tertiary type-B, which are more vocational in nature. Also, the numbers do not include post-formal training and apprenticeships, which are more prevalent in Europe.

c. Finally, the numbers relate to educational attainments and expenditures, which are “input” measures. The picture is more mixed today concerning “output” measures – educational achievements, as reflected, say, by math test scores. Evidence indicates that the US is, in fact, at the bottom of the list of 10 OECD countries. We do not have detailed rankings, however, at all educational levels. Also, the Table below gives math test scores only for 8 graders. One reason such gap exists is the more universal access to education in the US, which lowers the average achievement level.

T-9: Test-score comparisons of 10 OECD countries 1964 and 1995 for eight graders. 

3.  Why have the gaps emerged: Sources and Causes of the formal educational gap at the secondary and tertiary levels: institutional, political, and economic factors.

A. Sources:

Claudia Goldin of Harvard believes that what has been mainly responsible for the US advance over Europe is the massive "high school movement of 1915-1940".  She believes that even though advances in higher education have been important, the mass secondary education came first in the US, and they set the stage for the transition to mass higher education. In 1910, school enrollment rates for 5 to 19 year olds were fairly similar among the world’s economic leaders (the ratio of enrollments in France v. the US was .93 in France, .96 in Germany, and .82 in the UK). But by 1930, the US was 3 to 4 decades ahead of Britain and France, and the HS gap remained large until the 1950s. The median 18-year old person was already a HS graduate in the early 1940s. Thus, when Franklin Roosevelt signed the GI Bill in 1944, the average GI could attend college because he had already graduated from high school. The American GI bill paid tuition as well as a stipend, whereas the British Education Act of 1955 just guaranteed all youth a publicly funded elementary or secondary schooling.

What is being overlooked by this explanation, however, is that the US already held the lead in tertiary enrollment in 1913, as Madison’s data show. What may have been responsible for this development are the two Morrill Acts (Land Grant Creation) circa 1860s, and related factors that made higher education in the US accessible to larger segments of the population relative to Europe since 1870. Under the terms of these acts, public lands, or funds in lieu of public lands, were granted to the States for the establishment and support of land-grant colleges and universities that focused on agricultural and mechanical art studies. There were 68 land-grant public institutions and universities located in the 50 States and Puerto Rico in 1961. Although accounting for less than 5% of all 4-year institutions of higher education, these institutions, varying greatly in size from the University of California to Delaware State College, also accounted for 48% percent of the organized research expenditures, 40% of the doctorates conferred, 33% of the current-fund income for educational and general purposes, and 28% of the value of plant assets in 1961 (see Statistics of Land-Grant Colleges and Universities, Year ended June 1961, US Department of Health Education and Welfare, Office of Education). The US thus had an early lead in higher education, which was maintained through the 20th century and was enhanced not just by the GI Bill of 1944, but also by the evolution of tuition assistance supports in the several states and federal Pell Grants.

      B. Causes

      Whence the divergence? 

(a). Educational templates: Goldin and Goldin and Katz emphasize the basic implicit choice    between general training (formal schooling) and specific (apprenticeship, on-the-job) training options. General training is more expensive, but it produces more flexible and transferable skills across geographical areas, occupations and industries. The focus on general training in the US is explained by the fact that the US developed into a larger open-trade area relative to European countries. Its labor force in the early 20th century was more mobile and responsive to technological changes in manufacturing, telecommunications, large-scale farming and retailing.

(b). Wealth effects: By 1880 the US already had the highest income per capita, enabling more individuals to seek higher education.

(c). Institutional and political factors: Suffrage was extended to all (white) US males early in the 19th century, but much later in almost all European countries. The US educational system was also more democratic, secular, and gender neutral. In contrast, the educational systems in Germany, France, and other European countries were more rigid and elitist over much of the 20th century. Differences in institutional restrictions are manifested especially in the context of tertiary education. In the US the process of democratization and development of massive higher education started in 1944, while in Europe this process began a couple of decades later – in France not until the 1960s and 70s. There, during the 80s, the number of students increased partly because of the knock-on effect of expanding secondary education – a political decision was made to increase to 80% the percentage of an age cohort that would reach the level of the baccalauriat, and admissions to the first year of university studies was guaranteed to anyone with a high school diploma, regardless of type. Thus, although European tertiary institutions have been virtually tuition free, access to these colleges and universities was a lot more restricted until recently, while the US now has a practically universal admission to colleges and universities (but with differences between community colleges, colleges (both public and private), and universities (both public and private). But the gap in higher education participation is gradually closing. For a survey of European countries’ school systems, see section B (Structures and Schools) of Eurodice, (2000 ) "Key data on education in Europe -1999/2000 edition", Eurodice , Brussels, Eurostat.

(d). The intellectual high school movements that started in New England spread quickly to the rich agricultural areas in central and western states, as rates of return were as high for blue collar workers and farmers as for white collar workers. This high school movement spread also because of the decentralized educational system in the US – the fiscal independence of our school boards. The GI bill of 1944 and the evolution of tuition assistance supports in the several states and federal Pell Grants have had a profound effect on the development of a massive higher education system in the US relative to Europe.

(e). The Political-Economic Systems: Last, but not least, the US has had a freer economy, larger free-trade area, greater geographical and occupational mobility, and freer immigration policy, all of which offered a greater rate of return to human capital investments.

The preceding analysis traces the emerging gap in educational attainments in the US v. Europe in the 20th century to two alternative views:  I. the impact of the “new economy”, economic growth, and personal wealth on the private demand for education; II. the impact of economic policy and institutional factors on the returns on education and human capital, whether domestically produced or imported, at the macro level, and thereby on economic growth.  

The first view is based on the factors mentioned in items (a) and (b) above. By this view economic success leads to greater demand (“consumption”) of educational services by an increasingly affluent population. The second view is based on the factors mentioned in items (c)-(e). By this view, growth in educational attainments occurred as a result of institutional, political, and economic conditions creating greater potential returns to investment in human capital, or the immigration of workers of superior human capital and entrepreneurial ability, which, in turn, contributed to a faster and more robust economic growth in the US v. Europe. The more democratic brand of capitalism and free enterprise system in the US also guaranteed a greater reward to education in the US labor market, and thus a greater private rate of return to investment in human capital generally and tertiary education specifically. 

Put differently, the two groups of factors represent opposite directions of causality regarding the association between human capital formation and economic growth. The first group of factors supports the view that human capital formation was largely the result of a higher level of economic growth and development in the US, while the second group sees human capital formation as a cause of both human capital formation and economic growth, and thus the developing dominance of the US during the 20th century. We will return to the causality or “identification” issue in section 5C.

4. Linking human capital formation with economic growth: 

A.  The endogenous growth hypothesis: human capital as the engine of growth.

The neo-classical model of economic growth ascribes the dynamic growth of per-capita income and consumption over time essentially to exogenous technological innovations. This view leaves open the question of what accounts for the apparently persistent, and self-sustaining growth in productivity and technology in the developed world over the past 200 years or so, while numerous less developed countries have not participated nearly as much in this trend. The literature on endogenous growth has attempted to go beyond the neo-classical model in two ways: a. Explaining growth as a result of factors endogenous to the economy, rather than exogenous, unpredictable technological inventions; b. Identifying “technology” as human knowledge, better known in modern economics as human capital. By this view, knowledge breeds greater knowledge. Some new knowledge translates into higher productivity of existing resources (embodied technology), and some is manifested in the form of innovations, patents, books and manuscripts, and specialized capital goods that account for what is commonly perceived of as technical innovations (“disembodied technology”). Human capital is ultimately the source of both types of “technology”, and can therefore be considered the “engine of growth” (see my “The Problem of Development”). 

The reason persistent growth is enabled by human capital formation is that human capital, unlike conventional physical capital, has both a direct effect on the productivity of current labor and capital inputs, and an indirect effect on the production of more knowledge. A continuous accumulation of knowledge can thus lead to a self-sustaining growth in per-capita income.

By this approach, then, schooling and other forms of human capital (health, longevity) are the main factors explaining both takeoff to economic growth (i.e., the process of development), and the prospect of an economy reaching a higher development stage of self-sustaining and persistent growth. The US was not the first to take off: the Industrial revolution began in Europe. But the US taking the lead can be attributed to a number of institutional factors, including the massive schooling movements, the higher education bills post WWII, and the robust free-enterprise system of the US, which effectively remunerates educational attainments. 

B. The special role of higher education in economic growth.
The previous analysis applies to the role of knowledge formation and per-capita income growth on the simplifying assumption that people are homogenous. In reality, however, people are heterogeneous in terms of both ability and initial family endowments. Workers attain different levels of formal and informal training, and they are not equally adept to absorb and implement new knowledge on their own. A more complete view of endogenous growth and development, based on human capital as engine of growth, must recognize differences among individuals and families in terms of their capacity to both absorb and disseminate knowledge. This is the framework used in my current work on income growth and income inequality with Jinyoung Kim, where the approach is used to explain the dynamic pattern of both income growth and income distribution over different stages of economic development. 

The story is simple: human capital, as measured by average educational attainments, has a direct effect on the skill and productivity of the existing labor force, but also an indirect effect on the emergence of new ideas i.e., technological innovations and productivity growth. Those who are in a position to acquire more human capital, i.e., higher education, because of personal ability, family support, or economic opportunity are likely to be the “first movers” when it comes to creating new knowledge, or implementing advances in knowledge brought about by previous generations. Both schools and the labor market also allow for the socialization of knowledge, whereby the achievements of those with superior knowledge spill over to, and are shared by, others. These “spillover effects”, in turn justify government’s subsidization of education, and especially higher education.  Such subsidization allows those with the greater talent to achieve superior skills, which fosters research and development efforts in research institutions as well as in private firms. But because knowledge and technological advances spill over to all workers, this process of human capital formation allows all segments of society – both those with higher education and training, and those with less formal schooling – to equally benefit from economic growth. Income inequality can thus remain relatively stable under dynamic growth equilibrium, as is indeed the case in the more developed countries.

C.  The direct and indirect impact of education on growth:  

In summary, the endogenous growth literature ascribes to education and human capital formation, and especially to higher educational attainments, both a direct and an indirect effect on productivity. This is because human capital formation directly augments current productivity, by enhancing the production capacity of all current workers. But human capital formation, especially higher educational attainments, also exert an indirect effect on productivity by the impetus they provide to R&D efforts, which enhance technological growth and thus future productivity as well. 

5. Evidence linking education and growth:

A.  Evidence from growth accounting

Estimates of the role of schooling in explaining per-worker income variations or growth rely on a "growth accounting methodology", following the works of Denison and Solow. The technique analyzes changes in the aggregate economy (GDP per-capita) to be the result of variations in aggregate measures of capital utilization and labor employment, with the labor employment index augmented by measures of the education attainments of the labor force.

Claudia Goldin and others estimate that over the 20th century (actually since 1915) the expansion in the educational index has accounted for close to a quarter of the 1.62 percent per-year increase in US labor productivity. A 1999 study by Hall and Jones estimates that education accounts for over 20 per-cent of the international variation in labor productivity across different countries in 1988, and there are other studies following this methodology as well.

These growth-accounting studies are limited in many respects. They are based on levels of per-capita income comparisons, rather than long-term rates of growth of per-capita or per-worker income, and they overlook the fact that the data represent countries that are in different development stages. Common to all studies using the growth accounting methodology is that they report a substantial "unexplained" residual variation, known as the "Solow residual". It is generally attributed to “technological growth.”

However, much of this residual technological growth component may be ascribed to the indirect role of education in inducing technological advancements, as technology is a derivative of special knowledge, or specific human capital. Indeed, this is the crux of the "endogenous growth" literature that identifies human capital as the engine of growth, and ascribes its formation to internal forces operating within a vibrant, free-market system. 

B.  Evidence from rates of return to education

That education is the single most important factor statistically in explaining differences in income across individuals at a point in time has been well established by modern human capital theory and empirical work implementing this theory. The human-capital-earnings-generating function links the logarithm of earnings with the number of years of schooling and a quadratic specification of the number the number of years of job-market experience. This specification allows the measurement of the “rate of return to schooling” as the regression coefficient associated with the number of years of schooling, and the “rate of return on job experience” as the coefficients associated with the linear and quadratic experience years. Typically, the schooling coefficients yield rates of return estimates exceeding 10% for full-time workers.

These earnings-generating functions can also give an indication of the extent to which different levels of formal schooling can explain differences in earnings both within and across countries, although international comparisons are subject to many statistical pitfalls because of differences in educational systems and templates.

T-10. Relative earnings of 25 to 64 and 30 to 44 year olds with income from employment by level of educational attainments and gender.
This table demonstrates the relatively higher returns to higher education in Finland, Ireland, and still in the US as well. So in spite of the much larger rate of participation in higher education in the US, the relative returns to higher education are shown to be quite high in 1998 (they have been increasing since the 80s)

C. Linking changes in educational attainments and economic growth: overcoming reverse causality. See our preliminary experiment, T-11.

In my current work with Kim, we have also attempted to overcome the identification, or reverse causality, problems by treating both per-capita income growth and the growth of educational attainments as endogenous variables. In the experiment reported in Table 11, we link only the systematic parts of the growth in both schooling indicators of the general population and per-capita income, as predicted by exogenous factors, which affect each separately. We find that the predicted growth rates of human capital indicators, such as the average years of schooling in the population, as explained by institutional factors and health indicators, are indeed directly and significantly correlated inside different countries in a panel of 57 countries over 30 years.
6.  Epilog: Looking back and looking ahead

T-12. Per-capita GDP and Earnings Ratio of Full Time Employees (90th over 10th percentile) in OECD Countries

Highlights: 

The ranking of countries by GDP per-capita in equivalent US dollars converted using a purchasing power parity index (PPP) generally conforms to their ranking in terms of especially participation rates in tertiary education. The ranking by per-capita GDP is not systematically related to their ranking by a measure of earnings inequality, although the US is in the lead of both rankings. (A full analysis of earnings inequality comparisons is the topic of a different study.)

The evidence in this paper supports the central thesis that a growing educational gap between the US and Europe over much of the 20th century in terms of both average and higher education attainments provide a major insight for why the US has overtaken Europe as an economic superpower in the 20th century.  Since these educational gaps are closing between the US and Europe, there is reason to believe that Europe could catch up and may even surpass the US. But differences in the political-economic systems between the EU and the US militate in favor of the US, where the private sector constitutes a larger share of the economy, and where human capital attainments are well rewarded by the free market. Continued emphasis in the US on higher education in particular, and on the economic climate that encourages human capital formation and technological innovations, could maintain the US lead over Europe for years to come. World welfare would be best served, however, when all countries join regimes of continuous human capital formation, per-capita income growth, and stable income distribution.










PAGE  

11

