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Abstract
Researchers have calculated the relationship bativeman capital development and
economic output by various means of econometricetmagl and by use of numerous
indicators under the context of an assortment afdncapital theory. This study was
conducted to identify new interpretations of thpaxsion of human capital in the form
of tertiary education enrollment in the countriéssoael, Japan, and Norway from 2000
to 2010. The researcher applied an OLS non-liregression to establish four
hypotheses, including modeling with regional dumragiables to generate point
estimates for each country in order to analyze eachtry’s educational policy
implementation. The researcher collected data ttESCO UIS, OECD, and the
World Bank on tertiary enrollments, tertiary expitagks, and other measures utilized
during modeling. Regional dummy variables allowleel researcher to calculate
educational returns for five different regions: id&, Asia, Europe and the United States,
Latin America, and Former Communist countries. i@ation of tertiary education
enrollment to maximize the real growth rate in eagfion was estimated and point
estimates were computed for Israel, Norway, andrdaiResults indicated that tertiary
education did in fact effect economic growth, biether this growth was positive or
negative was dependent on a country-by-countrysbdsrael and Norway reported
positive returns to tertiary education in term&obnomic growth, where Japan exhibited
negative returns to tertiary education in termsafnomic growth. Government and

educational policy recommendations were made bas@dmputed outputs.
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TERTIARY EDUCATION AND ECONOMIC EXPANSION 1

Chapter One: Introduction
Background

Post World War Il, governments have created, agpea, financed, and
supported education systems with political mingstrinterest aggregation, and funding in
an effort to create a knowledgeable society thatgemerate economic growth. The time,
efforts, and funding spent on government educdiiaigets is consumed with thoughts
that the participants will produce a greater retumnnitially invested funds and that
society, as a whole, will prosper. “Human capitadwanulation can be an engine of
economic growth, and the government as significalets in providing formal education”
(Naito & Nishida, 2012, p. 2). Tertiary educatibearollment is considered a form of
human capital accumulation towards economic gr@mithdevelopment and is of
particular interest in this research.

Recently, education policy trends have weightedcHieulation of this return
more heavily and, year after year, governments segtace more efforts and funding in
education systems to help achieve these goalsOfgnisation for Economic Co-
operation and Development (OECD) rep&ducation at a Glance 2013: OECD
Indicators began by explaining the necessity for governmenpay notice to
international country and systems comparisonstiag search for effective policies that
enhance individuals’ social and economic prospggs3) in relation to building more
effective and efficient education systems and betikzing resources to cover
increasing demands. Woodhall (2007) affirmed thahyneconomists have conducted
research and developed models for submission tergomental education departments

and ministries, as well as large international ages) with the intention of creating and
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sculpting educational policy framework and offercaiculated proposals for further
changes. Further, researchers and major resewtitutions have collected enough data
to evaluate whether this initial investment is \aiie for different types of economies
and are investigating which types of efforts areggating future economic growth.
Institutions such as The World Bank, the OECD, @r@dUnited Nations Educational,
Scientific, and Cultural Organization (UNESCO) Ihge for Statistics (UIS) collect
significant amounts of data in order to createtéeb@icture of the global economy and
to help policy makers make better decisions regardducational efforts; these data are
collected from a collection of sources, includiraygrnment agencies, census data
collection, official survey responses, and researstitutions and universities (The
World Bank, About, 2012; OECD, n.d.b; UNESCO, Abthg UIS, 2012). Historically,
researchers such as Schultz (1961), McClelland5j1 B&arro and Lee (2010), Hanushek
and Woessmann (2010), Krueger and Lindahl (2008¢k8r (1993), Barro (2013) and
numerous others have speculated upon how effeetiveational use of government
funding is and which factors are more influentratietermining how inputs contribute to
obtain a certain level of outputs. This reseataldysserved to compare three countries’
educational inputs and the relationship for gemegatutputs in the form of economic
growth. Prior research (Schultz, 1961; Denis@821 Walters & Rubinson, 1983;
Becker, 1993; Barro, 2013; Glewwe, Hanushek, Hurap&gRavina, 2011) has
explained this model through the terms of humartabgnd economic development.
Human capital, broadly, is the accumulation of kiezlge and intelligence of an
individual that is calculated by that individuadibility to carry out labor in efforts to

generate economic value (Becker, 1993). Justysqait capital can be calculated,
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human capital can be measured for the purposeanftifying one’s ability to produce
labor by his or her knowledge capacity. Humantehpheory proposes that the
expansion of skills and knowledge creates a formwagpital that is definable and valuable
to society. This advancement of knowledge towéndsenefit to the economy through
educational efforts is explained by Adam Smith:

The acquisition of such talents, by the maintenarid¢ke acquirer during

his education, study, or apprenticeship, alwaysscaseal expense, which

is a capital fixed and realized, as it were, ingasson. Those talents, as

they make a part of his fortune, so do they likewtisat of the society to

which he belongs. (Smith, 1776/2005, p. 227)
More simply, knowledge acquisition through eduaatontributes towards building
economic capital within a society. T. W. Schult8§1) noted that growth of fixed
capital, such as land, labor hours, and physiqataladoes not account for the large
growth to economies over time, therefore humantahisi the missing component in the
equation; the productive capability of humans isttvéar more than all other forms of
capital combined (pp. 1-2). The concept of hunegpital is closely related to the
rationale for the increase in participation in l@gleducation through policy
implementation and more extensive internationalraness. If societies could learn to
utilize human capital by a more educationally téeegdeand efficient means, economies
would reap the benefits of a more knowledgeabléespthat can confidently and
calculably add to economic output. Becker (199®)Janed the phenomenal growth of
the Asian nations, notably Japan, China, and Taiwaich, while lacking natural

resources, exuded an amazing potential througlofu'sewell-trained, educated, hard-
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working, and conscientious labor force” (p. 24)isTtycle of events justifies the
exploration of expanding higher education to stteeg knowledge capacity and
economic productivity via the medium of human calpgicquisition.

Recently, with amazingly rapid expansion, tertiadgcation has been on track to
become more of a universal right, rather thanalpge of few. In OECD countries, the
expanding, developing market for tertiary educaties become more focused on
fostering quality and breeding academic excelld@ieCD, 2013b). As internationalism
and student mobilization increase, researchersareentrating greater attention to how
this affects everything from economic developmergducational systems to classroom
operations. Researchers, academics, governmedt®an-Government Organizations
(NGOs) are spending much time exploring the rofdsmiary education at the regional
and local levels, as well as how it will shapefiiere in terms of aggregate demand on
society and the marketplace. Policy orientatio®iporate the development of strategic
plans, efficient funding management, accountabiéthniques, academic and non-
academic quality standards, and compilation of &téurther analysis and future
recommendations. With constant changes in direafstudents, mobility of
information, and rising economic trends, collegesg aniversities hold the challenge of
keeping up with the rapid pace of change while na@&mng a high quality academic
atmosphere.

Purpose of the Dissertation

Past research has concluded that there is, indguisitive correlation between

educational attainment and economic growth, ystrdsearch rarely delves further into

this matter to explain how exactly education infloes economic expansion and to what



TERTIARY EDUCATION AND ECONOMIC EXPANSION 5

extent does education effect economic output. réeearcher conducted this study to
identify new insights into the development of huncapital in the form of tertiary
education enrollment and the analysis of tertiakel educational policy implementation
in the countries of Israel, Japan, and Norway f&80 to 2010. After considering the
facts, the researcher chose these three countrigedyasis of similarities in educational
tertiary enrollment, spending on tertiary educatsra percent of GDP, GPD per capita,
and government type and on the basis of differemcksstory of education and

preceding cultural educational norms. The OECmggducation at a Glance, 2013
(based on 2011 data) reported the percentage poihdation between the ages of 25-64
who have attained a tertiary education, findingl2ein Israel (ranked 3), 47.4% in Japan
(ranked 2), and 38.1% in Norway (ranked 10; (TARIEOECD, 2013b; Sauter & Hess,

2012).



TERTIARY EDUCATION AND ECONOMIC EXPANSION 6

Table 1.

Educational Attainment of 25-64 year-olds (2011)

Country Educational OECD
Attainment of Rank
25-64 year-olds
(%)

Canada 52.3294 1
Japan 47.4000 2
Israel 46.3969 3
United States 42.4484 4
Korea 41.4085 5
New Zealand 40.3327 6
UK 39.4124 7
Finland 39.3182 8
Australia 38.3421 9
Norway 38.0535 10
Ireland 37.7215 11
Luxembourg 37.0348 12
Estonia 36.3181 13
Switzerland 35.2043 14
Sweden 35.1744 15
Belgium 34.6130 16
Iceland 33.8693 17
Denmark 33.7020 18
Spain 31.5711 19
Netherlands 31.5470 20

(OECD, Education at a Glance 2013, 2013)
Note: See Appendix A for complete list of OCED ctrigs and their rankings.

Each county holds varying levels of gross domgsticiuct (GDP) per capita. In 2011,
Israel’s GDP per capita (current US$) was $31,288ked 29), Japan’s GDP per capita
was $45,903 (ranked 19), and Norway’'s GDP per aapits $98,081 (ranked 2; (Table

2) (The World Bank, 2012b).
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Table 2.
GDP per capita (current US$)

Country 2011 GDP per World Bank

capita (current
US$)

Monaco 171,465.45 1
Luxembourg 114,231.75 2
Norway 98,080.91 3
Qatar 92,501.50 4
Switzerland 83,325.93 5
Macao SAR, China 65,550.50 6
Kuwait 62,664.10 7
Australia 61,789.48 8
Denmark 59,889.01 9
Sweden 57,113.93 10
Canada 50,343.69 11
Netherlands 50,085.06 12
Austria 49,581.46 13
Finland 48,811.77 14
United States 48,111.97 15
Ireland 47,478.13 16
Belgium 46,607.69 17
Singapore 46,241.02 18
Japan 45,902.67 19
United Arab Emirates 45,653.09 20
Germany 44,021.22 21
Iceland 43,967.26 22
France 42,379.26 23
Brunei Darussalam 40,301.22 24
United Kingdom 38,974.32 25
New Zealand 36,253.92 26
Italy 36,130.45 27
Hong Kong SAR, China 35,156.39 28
Spain 31,984.73 29
Israel 31,281.47 30

(The World Bank, 2012b)

Note GDP per capita is gross domestic product dividedhidyear population. GDP is the sum of gross
value added by all resident producers in the ecgrulos any product taxes and minus any subsidies no
included in the value of the products. It is cadtetl without making deductions for depreciation of
fabricated assets or for depletion and degradatiotural resources. Data are in current U.Sadsll

Note Only top 30 are listed; see The World Bank fa thll list.

In 2009, the OECD average expenditure on tertidocational institutions as a percent
of GDP for Israel, Japan, and Norway (with sourcinding) was 1.6% (1.0% public,

0.6% private), 1.6% (0.5% public and 1.1% privase)d 1.4% (1.3% public and 0.1%



TERTIARY EDUCATION AND ECONOMIC EXPANSION 8

private), respectively, each hovering around th&€DEverage of 1.6% (OCED, 2012b).
Israel functions as a parliamentary democracy,dapa parliamentary government with
a constitutional monarchy, and Norway as a corigiital monarchy (Central

Intelligence Agency, 2012a; 2012b; 2012c); eacthe$e countries hosts a form of a
ministry or department of education that is resgmador setting educational policy.

This research tests if it is, in fact, that ina@@tertiary education enrollment
surreptitiously effects the expansion of humantehpo eventually create an increase in
economic output, most commonly reported in term&DP or GDP per capita. By
researching three countries that have high leie®P per capita and are ranked near
the top of the list of best educated countrieheworld (based on percent of the
population between the ages of 25-64 with a tgregucation), the researcher was able
to compare and contrast policies, educationalrattant, human capital development,
and economic output to discern if these high lewélertiary education were
contributing to an increase in GDP per capita. igkdnical review of educational systems
and policies and cultural educational norms aigeahniswering the question of how these
countries came to have such high rankings in caegaforementioned.

Rationale

The rationale for completing this study was to aesle many aspects of tertiary
education and economic conditions in three padicabuntries: Israel, Japan, and
Norway, from 2000 to 2010. In order to create tdveinderstanding of how Israel,
Japan, and Norway have set themselves apart aartking educated countries, the
researcher aimed to observe how higher educatilicypo the last ten years has

produced education and economic advancements tylathg the relationship between
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tertiary enrollments and economic output. Theasdeer also compared the relationship
between educational achievement, tertiary governoeading, and economic output in
these three countries.

Several researchers have analyzed human capit@acamdmic output, but most
focus solely on the United States or the entiréglldOCED countries. For example,
Walters and Rubinson (1983) explained the relalignsetween enrollments (primary,
secondary), expenditures (primary, secondary).emoedomic output (GDP) in the United
States. Barro (2013) focused on the relationsbtpréen quality (international test
scores) and quantity (years of attainment) of etilmeand economic growth (GDP per
capita) for all OECD countries. Sheng-jun (201dmeared education and economic
growth in Brazil, Russia, India, and China. Krueged Lindahl (2000) explored the
effects of levels of schooling on GDP per capitadib OECD countries, with a focus on
the United States. Glewwe, Hanushek, HumpageRavtha (2011) studied the effects
of resources in developing countries (in Africajédfnd Latin America) through
educational outcomes. Currently, there are feanif, studies that have completed a
three country analysis of high GDP, high educasichievement countries, and no studies
to date have compared and contrasted Israel, JapdmJorway and their linking of
higher education to human capital to economic dut@iudies with large numbers of
countries in comparison provide a broad, overaliyse of education around the globe,
but do not allow for specific country details (ipmlicies, culture, history) to be
compared. This study allowed for a more in de@tspective into how educational

policies and cultural differences play a role idevelopment of human capital and what
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similarities and differences were realized thattsese three countries apart as best

educated countries in the world.

Hypotheses

Hi:

H:

Ha:

Ha:

There is a relationship between real growth fraten 2000-2010, population
growth, and tertiary education enroliment, as repnéed by the equatiopcpe per

capita (PPP USD) real growth rate 2000—20_1({30 + BlPopuIation Growth (00—10T BZTertiary Education
Enroliment 2000% €
There is a relationship between real growth fiaen 2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, and
GDP per capita in 2000 as represented by the @quatiop per capita (PPP USD) real

growth rate 2000-2016~ BO + BlPopuIation Growth (00—107' BZTertiary Education Enroliment 2000 B3Tertiary

Education Enroliment 20007+ B4GDP per capita (PPP) 200b €
There is a relationship between real growth fraten 2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, GDP
per capita, an interaction term, and regional durmamnables as represented by

the equationycpp per capita (PPP USD) real growth rate 2000-251520 + B1population Growth (00-10F
BZTertiary Education Enroliment 2000 B3Tertiary Education Enroliment 2000t B4GDP per capita (PPP) 200b
BS Interaction Term (Tert Edu Enrol 2000 * GDP peritmﬁOOO)"' BGDAfrica + B?DAsia + BSDEurope+US+

BQDFormer Communist Countrie¥ €
There is a relationship between real growth fraten 2000-2010, tertiary

education enrollment, tertiary education enrollmsmiared, GDP per capita,
GDP per capita squared, regional dummy variables yaegional educational
dummy variables as represented by the equati@pp per capita (PPP USD) real growth rate
2000-2010— BO + BlTertiary Education Enroliment 2000 BZTertiary Education Enrollment 20%0‘" B3GDP per
capita (PPP) 2000 B4GDP per capita (PPP) 20200" BSDAfrica + BGDAsia + B?DEurope+US+ BBDFormer
Communist Countries™ BQDAfrica Edut BlODAsia Edut BllDEurope+US Edut BlZDFormer Communist
Countries Edut €

Note GDP — Gross Domestic Product, see definitioreohs.

Limitations

Data were accumulated for this research from thitgeld Nations Educational,

Scientific, and Cultural Organization (UNESCO) Inge for Statistics (UIS), The World

Bank, of which data is collected by each membentguhat is analyzed and updated by

The World Bank Development Group, and the OECD,revldiata is collected from a



TERTIARY EDUCATION AND ECONOMIC EXPANSION 11

wide reaching set of statistical source$he data are only as accurate as the collecting
member country, which may face difficulties in penhing quality data collection. As a
generalization, developing country data tend t¢éebs accurate than developed country
data, but this is not always the case (The WorldkB®ata Availability and Coverage,
2012). The computed information has the potetdigbntain inaccuracies because of the
possible low quality of data collected. Data tisatollected improperly in one year tends
to be corrected eventually, causing further inaacis in calculated models (The World
Bank, Methodologies, 2012). Krueger and LindaBiO@ remarked, “errors in
measurement are inevitable because the UNESCQrasrdlrates are of doubtful

guality in many countries” (p. 18). McMahon (200wtes that the data for education is
not perfect even if using enroliment rates, attantimates, or spending rates (p. 221).
That said, the data presented are the most uptéoasha the most widely accepted; the
use of this data is widespread even with poteld@hing inaccuracies. The researcher
trusted that the data were accurate and claimesctéptable to make assumptions from
calculations. Chapter 3 continues the discussidimdations of the data and of the
model.

Definition of Terms

EFA — Education for Allis a movement started at the World Education Farubakar

in 2000 with a goal to make basic education avilédr all children and adults; there are
six goals that are to be met by 2015 that is heagddNESCO (Education for All

Movement, n.d.).

! See http://stats.oecd.org/source/
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GDP — Gross Domestic Product
GDP at purchaser's prices is the sum of gross \alded by all resident
producers in the economy plus any product taxesrands any subsidies
not included in the value of the products. It ikakated without making
deductions for depreciation of fabricated assetsmodepletion and
degradation of natural resources. Data are in stitdeS. dollars. Dollar
figures for GDP are converted from domestic cuneshasing single year
official exchange rates. For a few countries whkeeofficial exchange
rate does not reflect the rate effectively appteedctual foreign exchange
transactions, an alternative conversion factosesdu(The World Bank,
2012a)

GDP per capita— Gross Domestic Product per capita
GDP per capita is gross domestic product dividedhimyear population.
GDP is the sum of gross value added by all resigesdtucers in the
economy plus any product taxes and minus any sigissit included in
the value of the products. It is calculated withimatking deductions for
depreciation of fabricated assets or for deplediott degradation of
natural resources. Data are in current U.S. dol(@fee World Bank,
2012b)

Gretl - Gretl is an open-source program which stands fod@&égression,

Econometrics and Time-series Library; Gretl is gamio SPSS or STATA, but is a free

statistical package found online.
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Gross National Product (GNP) —the sum of value added by all resident producéirs p
any product taxes (less subsidies) not includetervaluation of output plus net receipts
of primary income (compensation of employees anggnty income) from abroad” (The
World Bank, 2012c). The traditional calculation@RNP is currently referred to as Gross
National Income (GNI) in present use.

Higher Education —in most countries, it is synonymous with tertiadpeation, where

in others (i.e. Great Britain), higher educatiodlildes undergraduate and graduate
education, but does not include vocational edunatieor this study’s purpose, it will use
tertiary education to align with OECD verbiage.ghkir education does not formally
include vocational education.

Human Capital — the accumulation of knowledge, particularly frionmalized
education, expressed as the individual human chiyatbi complete some form of labor
that produces economic value to society (Becked3)19

Member Country — A country that is a member of the OrganisatmmBEconomic Co-
operation and Development. There are 34 membaeartges currently in the OECD.
MGD - There are eight Millennium Develop Goals develobgdhe United Nations
(UN). These eight goals were agreed to by allomstin the UN and reach out to the
world’s poorest of nations. A target date waseehe year 2015 for these goals
(Millennium Development Goals and Beyond 2015,)n.d.

OECD —The Organisation for Economic Co-operation and Deyeent arranges a
formal opportunity for governments to collaborateacmmmon issues and to discuss
successes and experiences in one forum. The OE®@ps policy recommendations

in efforts to better the lives of all people livimgeach member country (OECD, 2013a).
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PISA —The Program for International Student Assessmd®AJPis a test that measures
skills in math, reading, and science of 15-yearstlalents and is organized by the
OECD (Program for International Student AssessI(feigA), 2012).
Purchasing Power Parity (PPP)-

Purchasing Power Parity is the rate of currencyemsion that equalize

the purchasing power of different currencies bgnelating the differences

in price levels between countries. In their simpfeam, PPPs are simply

price relatives that show the ratio of the pricesational currencies of the

same good or service in different countries. PR@slao calculated for

product groups and for each of the various leveggregation up to and

including GDP. (OECD, n.d.a)
Tertiary education - broadly refers to all post-secondary educatiocipyding but not
limited to universities; including public and prteaertiary institutions, colleges,
technical training institutes, community collegesrsing schools, research laboratories,
centers of excellence, distance learning centasjreany more (The World Bank,
Tertiary Education (Higher Education), 2012).
The World Bank Group — provides economic and procedural support to devwaipp
countries with goals of reduction of poverty andistal progression. The World Bank
Group consists of five organizations with 188 mendmintries who act as shareholders
and policymakers, typically through each countmisister of finance or development
(The World Bank, About, 2012).

USD/US$ -United States dollars. Data will be denoted ithis form with USD or US$.
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Conclusion

The researcher conducted this study with an ghdireplicate the model in mind.
Israel, Japan, and Norway were starting pointaf@ysis, where any of the 86 countries
in the model could be tested for how tertiary emeht and human capital drives
economic growth. The implications of this moded galuable to governments,
researchers, economists, educators, and otheripagians that collect data and provide
programs to initiate change in education syste@igjanizations such as UNESCO, the
OCED, and The World Bank offer data that is bec@mrore complete year after year
with better collection processes and computatieffalts. As this data becomes more
abundant, researchers will be able to build aremsingly clearer picture of the role of
tertiary education on a country-by-country bassswell as creating the ability for
governments to make better, more improved decissareducation policy. This study
provided a glimpse into the optimization of tergiducation levels that develop into
human capital in order to optimize economic grovashwell as providing more

comprehensive data and outcomes to help priofiieéerential educational policy.
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Chapter Two: The Literature Review

Introduction

Topic. Many researchers, economists, educators, pahscand scientists have
studied the idea of measuring the expansion ofadhrcin efforts to increase human
capital in search of means to augment economiclojgveent. Just as an economy would
invest in physical capital, education can be cargd as a sound and justifiable decision
of investment. In certain economies, this investinge large, in others, it is small, but
educators and economists have spent years invizstigehere this investment best lies
and where most efficient gains can be made in és¢ interest of society as a whole. As
Stevens and Weale (2003) remarked, “if spendingdutation delivers returns of some
sort, in much the same way as spending on fixedaaghen it is sensible to talk of
investing in human capital, as the counterpartesting in fixed capital” (p.1).
Governments must examine the positive externalitiascreate public gains that can be
realized both at current times and into future gatrens. McMahon (2004) wrote often
about market versus non-market benefits from educaind how the size of different
kinds of externalities provides rationale for pold backing and government
sponsorship. This research will examine tertialyaation’s role as a form of human
capital development, in the economic growth raggomally and in particular, in Israel,
Japan, and Norway. Tertiary education enrollmesrhf2000 was compared with the
real growth rate from 2000 to 2010 in efforts toedimine education’s function in

regional advancement.
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Method. When calculating human capital, there are gédiyerao types of
returns that scholars and economists assess. dspohilos and Patrinos (2004)
explained the first as the rate of private retuwisich assesses the cost and benefit of
education on an individual level, as one studdahtpon a personal investment, and the
second as the rate of social return which calcsilite cost and benefit from an economic
view, or that of an entire society (p. 2-3). Theerof private return is measured to
explain behavioral conditions, where the rate @faaeturn is computed to prepare and
advance educational policy, particularly in devatgpdiscussion of enlargement or
reduction of different forms and stages of educatidhis research developed
calculations based on social return to analyze gragtfuture policy implementation.

This social return, developed as human capitallisulated as an endogenous variable as
it is produced using resources, e.g. educatiorovlgdge becomes calculable as a
positive, synergetic externality to society, petmg output to expand beyond previously
measured inputs, such as physical capital. Psagbalos and Patrinos (2004) indicated
through calculated human capital models that “tmeight be a social underinvestment in
human capital formation” (p. 13).

This research follows in the path of other reseanrsim developing an aggregate
production function in efforts to explain how diféat educational measures interact with
GDP per capita. This method allows the researtchebserve many countries to
calculate how tertiary educational measures haveldped in the world, and in
particular Israel, Japan, and Norway. The resesnebed an OLS regression model and
the statistical package, Gretl, to calculate terteducation enroliment’s relationship with

economic growth. Different indicators were chobased on previously tested models;
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four hypotheses were noted important in explaitivegrole of tertiary education

globally, and then on a regional basis. Poinnesties were calculated based on results to
give further information into tertiary educatiom&ationship with growth in Israel,

Norway, and Japan.

Purpose In order to better understand the correlatiomvbeth human capital and
economic development, the researcher completedtanstve review of past literature
based on this same concept. Hundreds of autheesviadgtten on the relationship
between education and economic growth; many aiguenn their own way and study
certain aspects of education or other variablesirable complex manners. Many
authors provide a series of indicators that th@gpme to be important in determining
education’s role in growth; several different thesrare employed, as well as models,
equations, and complexity in demonstration. Thislg reviewed several of these
authors’ work to evaluate their models and indicsato efforts to determine the most
suitable way to compare tertiary educations roledonomic growth in Israel, Norway,
and Japan. It was beyond the scope of this pap@tamine every single article or book
on human capital and growth; therefore, major tis#soand models were the focus. Each
study reviewed gave the researcher insight into best to model the relationship and
how each study has evolved over time to give magetstanding into the role of human

capital and its effects on economic advancement.
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Human Capital and Economic Development

Expansion of the Concept of Human Capital Schofer and Meyer (2005)
explained that fears of “overeducation” in the [2890s and early 1900s were replaced in
the 1960s with the theory of human capital capamiyding and a sense of “unlimited
progress” (p. 2). This notion was brought uporalglobal shift in focus on human rights
and building democracies, modern national and g¢ldé&aelopment planning, and the
capacity of science as a whole as it pertained¢@mbscience (p. 2). These great
changes have been happening from the 1960s tanttimess where the focus has
changed in societies and education lays the groaridfer this forward movement.

A great shift in the number of students participgiin tertiary education
worldwide happened throughout the 20th centuryllitypes of countries, developed and
developing, and this growth has not shown any @eagbn. For several examples from
a variety of regions, growth in tertiary educatemrollment from 1970 to 2010 has
increased by 10.34 times in Egypt, 19.79 timesurke&y, 20.96 times in Paraguay, 7.39
times in India, 126.14 times in Ethiopia, 5.49 teme Israel, 1.11 times in Japan, and
3.49 times in Norway (UNESCO UIS, 2013c). Many eoyphent opportunities are
founded on level of academic achievement, and malgyupon many layers of tertiary
education. Expansion of tertiary education haatexsenew courses of life for individuals
and a revolution in the structure of the labor negskwhich has created an infrastructure
sustaining globalization (Schofer & Meyer, 20054p. Tertiary education has allowed
for civilization to push through into the technojogge and the global era. The labor
markets have opened up to many new opportunitiesuse of an increasing number of

people involved in tertiary education, allowing Bomore variable, dynamic, diverse, and



TERTIARY EDUCATION AND ECONOMIC EXPANSION 20

efficient work force. Because of this more compdexi growing structure, labor markets
have been able to proliferate creating massive lnmpmdustries that have never been
observed previously. Because of proficient useakers at varying ability levels,
companies have made it possible to reach all ehtfeavorld in the new age of
globalization.

Schofer and Meyer (2005) observed three prevadivayacteristics of the
expansion of tertiary education: expansion ofaeyteducation exceeds any plausible
reasonable independent variable at the national,lexpansion is homogenous across
countries, and expansion is highly concentratedraddhe time that followed World War
Il (pp. 12-13). The aforementioned fears of ovesadion were lifted, and the static
labor society without expansion of human capitad whserved as outdated.
Connotations of “education for all” and “lifelongdrning” had become common
language and were on the minds of burgeoning pw@lits. National logics and the
construction of state design “made expansive chaatjeer than stability, the main focus
of social policy” (p. 16). Global ideals conceminuman rights and democratization
created a substantial shift in the connotation wicgle expansive education system that
was increasingly more all-inclusive and focusedhdmmoader portion of society. An
expansion of the social world coming under thesgliGgtion and convictions of scientists
and scholars legitimized higher education as seiefitis concept brought forth the
naissance of the novel idea that, perhaps, evergaume benefit in some fashion,
particularly as they became more productive, fronmareased education.

Definition. Human capital, broadly, is defined as the acdation of

intelligence and knowledge of an individual thatadculated by that individual’s ability
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to carry out labor in efforts to generate econovaitie (Becker, 1993). Just as physical
capital can be calculated, as can human capitahéopurpose of quantifying one’s
ability to produce labor by his or her knowledgeaaty. Human capital theory
proposes the notion that the expansion of skiltslkarowledge creates a form of capital
that is definable and valuable to society. Thigaaxdtement of knowledge towards the
benefit to the economy through educational effsresxplained by Adam Smith, “the
acquisition of such talents, by the maintenanadefacquirer during his education,
study, or apprenticeship, always costs a real esggemhich is a capital fixed and
realized, as it were, in his person. Those tale#shey make a part of his fortune, so do
they likewise that of the society to which he bgeh(Smith, 1776/2005, p. 227). More
simply, knowledge acquisition through educationtabntes towards building economic
capital within a society. Fisher (1906) stated tiagealth in its broadest sense includes
human beings” (p. 51) and Becker (1993) went ototdfirm that human capital theory
focuses on “activities that influence future momgtnd psychic income by increasing
the resources in people. These activities aredativestments in human capital” (p. 11).
Schultz (1961) noted that growth of fixed capitaich as land, labor hours, and physical
capital, does not account for the large growthcienemies over time; therefore, human
capital is the missing component in the equatidre productive capability of humans is
worth far more than all other forms of capital congal (pp. 1-2).

The concept of human capital is closely relatethéorationale for the increase in
higher education through policy implementation amate extensive international
awareness. If societies could learn to utilize dnroapital by a more educationally

proliferated and efficient means, economies woa#prthe benefits of a more
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knowledgeable society that can confidently andudaldy add to economic output.
Becker (1993) explained the phenomenal growth @fAkian nations, notably Japan,
China, and Taiwan, while lacking natural resouregsided an amazing potential through
use of “a well-trained, educated, hard-working, aadscientious labor force” (p. 24).
This cycle of events justifies the exploration gpanding higher education to strengthen
knowledge capacity and economic productivity via thedium of human capital
acquisition.

Krueger and Lindahl (2000) spoke to the questiodeafiphering such an
educational equation, “Does it reflect unobservaititg and other characteristics that are
correlated with education, or the true reward thatlabor market places on education?
Is education rewarded because it is a signal dtyafbpence, 1973), or because it
increases productive capabilities (Becker, 1964)?6). Spence (1973) also recognized
that possessing a particular degree or level of&thn does not necessarily relate to an
increase in individual productivity, but rather@que credential that individual holds.
However, Krueger and Lindahl (2000) concluded themsound confirmation, based on
calculations conducted, that investment in edunatioes, in fact, lead to considerable
payoff, particularly for individuals who normallyauld complete only a low level of
education (p. 43). Hanushek and Woessmann (2@iBiyimed the use of human capital
in economic growth theory; “Human capital has ba@entral focus of much of the
recent growth modeling, and it is a standard elérabany empirical work” (p. 5).

When determining economic growth models, humantabpannot be overlooked as at
least one of the factors of expansion, or potdgtieéduction. “Accumulation of human

capital as a factor of production can in turn aftee level of output and growth” (Skare
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2011, p. 671). Human capital accumulation can teadnovation and technological
advances that may have not otherwise been realitetkrstanding the bridge between
building human capital and increasing tertiary edion is imperative in interpreting this
study. Increasing tertiary education increasefiaya human capital, therefore allowing
economies to see advancement and evolution, chleudad incalculable, as the world
moves forward into the future.

History of Use in Educational Theory Education was meant to “instill...the
virtues of work to encourage enterprise, innovatand widening horizons” (Sanderson,
2007, p. 430). Sanderson reviewed the historyatation and economics as
economists’ interest in education began to devdlophg the 1950s and 1960s. Books
on education in terms of economic development begampular in the 1960s as Becker
first posited the theory of human capital in 198dd the OECD was founded and
immediately established a Study Group in the Ecaoswf Education in 1960
(Sanderson, 2007, p. 431).

An interest in increasing education for “third waircountries became present in
efforts to increase industrialization and econognmwth. “Growth could no longer be
assured by inputs of land, labour and capital gtleas a mysterious ‘residual’ factor —
technical change, and the quality and skill ofldi®urer and entrepreneur created by
education” (Sanderson, 2007, p. 432). Older econttimught and newer economic
thought are not always in conjunction with one aeotespecially in the case of
education and industrialization. While studiesiarportant, history does not always
repeat itself and transforming situations may @ehfferent outcomes for the same type

of economic investigation.
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Prior to World War I, historian and economist DeAdécroft voiced his opinion
on the faults of the education system in the Un8&ates and the economic decline of the
times. Sanderson explained that Aldcroft emphasilze lack of return to the economy
relative to educational inputs. He contributed tioi an academic system that only
educated the smartest or the wealthiest, the paality of the education system, a
disproportionate weight on the subjects of art smdal studies in higher education, a
lack of business education, and a loss of contrédshion a system that was more
industry-oriented (Sanderson, 2007, p. 437). Hanawany others had alternative ideas
about education in general and continued to matasa for human capital development
and economic returns from that development.

Kantor and Lowe (2011) recognized Horace Mann’drdaution to the study of
human capital through the idea that not only wonttividuals benefit from increased
education, but the economy as a whole could reaqe sxenefits (p. 15). Throughout the
years, educations role in society has changedwssagdn is seen as a means for students
to gain the skills and knowledge they will needrder to create personal opportunities
and to enhance the state of the economy througbased production and innovation (p.
15).

Psacharopoulos and Woodhall (1997) and OlaniyarCkminakinde (2008)
explained criteria for investment in educationalesvors to produce positive economic
returns:

(1) Returns to investment, designated by the dajuiln between the opportunity

costs of educational resources necessary for ingieation and expected or

anticipated future benefits;
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(2) Indirect returns, in terms of how benefits vaiffect society;

(3) Individual, public, and private demand and symb education;

(4) Distribution of wealth and financial burdeng. 160)

In economic theory, in order for the rationalityrafman capital theory to be upheld, the
present value of returns to marginal educationagstiment must be shown to be greater
than or equal to marginal educational costs tartieridual and to society. This concept
relates to previous discussion on quality of edoaaif policy regulates funding
educational systems, returns must be calculatbd greater than costs, solidifying the
policy implementation. Careful cost-benefit anaysust be conducted as well as
widespread data collection and analysis to enstienale for investment in educational
developments.

Human Capital Theory: Building Cognitive Stock. In understanding
education’s correlation with economic developmé@igniyan and Okemakinde (2008)
asserted that education is a consumer good angitalagood, in regards to its utilization
purposes as well as its function as a productipatifor goods and services (p.157).
Economic and social renovation rely on human resooapacity production through
education by expansion of abilities and maturitkméwledge. Olaniyan and
Okemakinde (2008) continued, “positive social cleisgikely to be associated with the
production of qualitative citizenry” (p. 157), adugation is deemed to improve the
quality of citizens, therefore increasing the swddf living, relating to increased
economic success and income, in turn, increasiagauic growth.

Olaniyan and Okemakinde (2008) defined human abag “the investment

people make in themselves that enhance their edoroductivity” (p. 158) and rely
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on the assumption that increased education, inegdasman capital, is essential to
advancing a population’s production capacity, at ageproviding individual returns of
achievement and success. “Human capital theorjhasipes how education increases
the productivity and efficiency of workers by inaseng the level of cognitive stock of
economically productive human capability which igraduct of innate abilities and
investment in human beings” (p. 158). Investmariiuman capital depends upon the
accumulation of knowledge from generation to getr@mathe introduction of new
products and processes, and the innovation of ptedugeas, processes, and methods in
contribution towards economic development (Babal2®3).

Through a more educated and knowledgeable popidateral positive
externalities of education are calculated, paréidulin the areas of research and
development and innovation. Olaniyan and Okemaki{2608) wrote, “From this
perspective, education is seen as an intentiof@t &b increase the resources needed for
creating new ideas, and thus, an increase in eduoatll directly accelerate
technological progress” (p. 159). Product, procasd method development have been
shown to have a direct correlation with educatideatls, where countries with the
highest levels of technological output hold thehieist level of educated citizens (Van
Den Berg, 2001). Alternatively, some countriesenbeen found to not hold the same
positive externalities from investment in educatias Olaniyan and Okemakinde (2008)
assumed that this educational investment may hare t unproductive activity,
demand for education is very low, and/or a poorcatlan system that has not
sufficiently added to the knowledge capacity ofiudblials and has not increased skills or

abilities enough to justify additional schooling.
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Introduction of Calculation of Human Capital

Past research has concluded that there is, indguisitive correlation between
educational attainment and economic growth, ystrtbsearch rarely delves further into
this matter to explain how exactly education infloes economic expansion and to what
extent does education effect economic output. ttdeding how to measure human
capital is often misunderstood and frequently lead$isparities in calculating
education’s impact on economic growth. Measuresdofcation have constantly been in
guestion, and no one measure is considered the Baktwin, Borelli, and New (2011)
presented three measures of education that cotadta their analysis, “we argue that
thinking of educational spending, attainment, andlity as different parts of a causal
procesdinking education to growth is more useful thamking of them simply as
alternative measures of education investment” 2).2 These authors analyzed not only
direct effects of education, but also indirect efffeon economic growth.

Schultz (1961) contended that it would be archasimply examine land and
capital as inputs and affirms that capitalists haeesolely made their wealth upon
identification and ownership of corporate stockg, foom the foundation and
construction of a knowledgeable and skillful wond® who provide economic value (p.
3). Economic growth becomes limited if investmisriaicking in the development of
human capital by means of increased educationramdrtg. Schultz (1961)
substantiated that corporate training programs eujsist to overall increased levels of
education of employees and global transformatiortbeé demand for essential skills, as
well as advanced skills for certain positions, idey to utilize maximum efficiency of

educated and trained workers. “In responding és¢hldemands, we are heavily
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dependent upon cultural and political processes tlaese are slow and the lags are long
compared to the behavior of markets serving the#bion of nonhuman capital” (pp. 14-
15). These political processes of changes in pahere examined and their lag behind
the education curve was proven substantial. Sclil@61) formulated several policy
proposals including a change in tax laws to ina@dasnan capital, a decrease in
unemployment as it causes impairment to acquirdid sk greater investment in human
capital over physical capital in the workplaceemial migration to industrial areas,
investment in education and health of poorer pe(ppe 13-14).

Educational Development and Economic Growth Modelig. Walters and
Rubinson were one of the first sets of authorsedyae the relationship between
educational development and economic growth insevmncreased productivity as a
whole. Previous models by Denison and Schultz wen¢hesized and altered to create a
new model for consideration involving comparing tiroe periods between 1890 and
1969 with multiple levels of education, includingmary, secondary, and tertiary
education and their relationship with gross donegstoduct (GDP). Indications that
several studies have been conducted to presenbtlom that increased education leads
to increased salary have been consented uponss@tiating increased education with
economic output is the goal at hand. Walters amoirigon (1983) justified use of a
production function because of its historic capgbdf relating educational expansion
and economic production growth utilizing labor aragital as endogenous variables. As
economic output historically was shown to growdashan the combination of labor and

capital, other variables, such as education, wexeminto the model.
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Walters and Rubinson (1983) built their model abgoantifying education
separate from salary achieved, as well as includdhgation as a variable in the
production function (p. 482). An explanation otismes for data was given, “The data
used in this analysis are annual measures of r@ts@onomic output, labor and capital
inputs, and educational expansion” (p. 482). Ouwxyas to be defined as GDP in total,
labor input was measured as total hours workegh@eson per year, capital input was a
measure of the market value of fixed assets irtlomomy, and education was measured
by enrollment, degrees conferred, attendance, gpehelitures (p. 483). The authors
believed that if a student spends more time inwdbe formal education system, he or
she will become more informed and capable, theesdwentually will become a more
valuable employee. This leads to the conclusianhdh increase in educational
attainment should increase productivity and theeeéronomic growth (p. 483). Several
measures were computed including primary and secgrahrollments, average
attendance, expenditures, high school graduate®88#kevels, and masters and doctorate
levels.

The authors chose a multiplicative regression mbdeause of its dynamic
capabilities as each variable was expected to tdgudifferent endogenous variables
were analyzed; this type of model is called a Cbloliglas model. Time lags were not
used with variables of labor and capital as thas®fs’ outputs are ‘immediate’ where
time lags were used in education variables ag&stéime for educational attainment to
permeate economic output (Walters & Rubinson, 198384). Lags of ten and twenty
years were reported for differing levels of edumadl attainment. In utilizing the Cobb-

Douglas multiplicative regression model, naturagislovere taken from both sides of the
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equation and estimations were made using OLS reigremethods. The authors used
the Durbin-Watson statistic to account for firster autocorrelation. Because of
economic instability, specifically the Great Deies period, Walters and Rubinson
(1983) predicted that their two basic models wdldissimilar within the two given time
periods (1890-1928 and 1933-1969) even after etmg collected material from 1929-
1932 (p. 485).

In Walters and Rubinson’s conclusions, they deteeahithat “effects of education
are not uniform but have varied considerably bel@f schooling and by historical
period” (Walters & Rubinson, 1983, p. 490). FingBrof increased output based off
doctorate level degrees with a ten year lag froB8818969 confirmed earlier formulated
predictions of a potential increase in economiguaufrom increased quantities of
research and technology. Increased levels of dalatesearch could lead to enhanced
technologies and enlarged university infrastrugtw@ch would in turn relate to
increased economic growth (p. 490). When evalgaiutput changes based on
secondary education levels, skilled labor was asskss availability of skilled laborers
was a component as well as the need for skilledrlabsociety. “We cannot necessarily
assume that the skill levels required for job perfance have, in the aggregate, increased
as a result of occupational changes in recent @éstdd. 490). Elite schooling versus
mass education would be necessary to analyze er tydyain a better picture of how
schooling is effecting economic growth. Mass etioceevolved during each of these
specified time periods, as this relates to incré@m®nomic output based off of a more
educated populace in general. As more people antber education, testing of this

model can prove that increased education is, ) ¢antributing towards increasing
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economic growth. Walters and Rubinson were onéefitst authors to analyze the
relationship between educational development andauic growth in terms of
increased productivity as a whole. Previous mobglBenison and Schultz were
synthesized and altered to create a new modebfmideration involving comparing two
time periods between 1890 and 1969 with multiplele of education, including

primary, secondary, and tertiary education and tiedationship with gross domestic
product (GDP). Several demonstrated that increadadation leads to increased salary,
yet associating increased education with econonrmigut is the goal at hand. Walters
and Rubinson (1983) justified use of a productiomction because of its historic
capability of relating educational expansion anoheenic production growth utilizing
labor and capital as endogenous variables. Asoggmnoutput historically was shown to
grow faster than the combination of labor and @pdther variables, such as education,
were drawn into the model.

Neo-Classical Theory and Endogenous Growth Theory.

Neo-Classical Theory. “There are two main theories with regard to tber®mic
growth: neoclassical or exogenous growth theoryreewd or endogenous growth theory”
(Sheng-jun, 2011, p. 189). Neo classical growtlhiehadvocates believe that long-term
growth rates are determined by a particular “sanage (the Harrod-Domar Model) or a
rate of technical progress (Solow Model)” (Sheng;2011, p. 189). Skare (2011)
confirmed the neoclassical growth argument in ésearch results that verify the
relationship between human capital accumulationangut quantified in the form of

GDP (p. 678). Endogenous growth theorists presinere is another piece to the puzzle
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by involving human capital in the model as it imy@e and increases economic
development.

Several models of economic growth theory have loesigned and tested when
assessing educations impact on the world economhg@ecific country economies.
Each model provides unique output, but none has deemed the best model for
analysis. The most uncomplicated model is thechaggregate production function,
most commonly referred to for the purpose of tesearch, as a Cobb-Douglas
Production function. A production function anal/san be calculated in a variety of
ways, including by neo-classical growth theory andogenous growth theory.
Originally, neo-classical growth theory or the Solgrowth model (also referred to as
the exogenous growth model) examined growth ofcamemy in terms of production
capacity, population growth, and physical capitauanulation. This model was
developed from the prior work of Harrod in 1939 d&aimar in 1946 as they explained
that accumulation of capital (at this juncture, trmmmmonly determined as physical
capital) was explanatory in determining economamagh.

Solow added labor to the equation as well as atigior capital fluctuations.
Mathematical calculation of the Solow model is ded from the macro-production
function,Y = AK’L'™? whereY = total economic productivityd = multifactor
productivity,K = capital,L = labor, anda = production elasticity (Stevens & Weale,
2003, p. 6). The Solow model and the Harrod-Domadels were extended for
education by means of the neo-classical growthrhaod were improved upon by
Mankiw, Romer, and Weil in 1992. McMahon (2004¢gested the use of the neo-

classical model in order to minimize externalitjps228). Neo-classical growth theory
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maintains that education is an element of prododciiod therefore growth and it can be
accumulated overtime to augment this growth. Aadatron of education has the ability
to create different levels of an economy, or stestdie output levels. Steady state is
referring to the systems theory that as an econaitiymany moving parts and

properties becomes static or invariable over tiB@@nomies in a steady state are usually
larger economies carrying a constant populatioa amd remain at or beneath carrying
capacity. As education is gained, the economy mé&ees one steady state level to the
next, but once this next level of education is hegl; no other growth is to be realized.
This model is based on the law of diminishing relias assuming new accumulated
capital is only covering depreciation losses orstaxg capital, hence creating a steady
state economy. With zero educational accumulatlwere is no growth in the economy,
but when educational advances are acknowledgesglvaadvanced level of the steady
state is achieved. Stevens and Weale (2003) catedithat economies lie in different
steady states because of differences in educhataamment (p.14). Hanushek and
Woessmann (2010) explained that this theory prosltiee common approach of utilizing
the relationship between changes in GDP per capitgpared to changes in education as
a measurement for economic growth.

Human capital theory states that human capitalmeease economic benefits as
it is developed into the future. Education is mrf@f human capital that traditionally
positively influences economic benefits by incragdactors such as productivity and
income per capita. As educational attainment emes, higher wages are distributed,
these wages are spent in the economy and the egaqgrands as a whole. That being

said, as the population increases, “neoclassiealrjh..suggests that population growth
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causes the ratio of capital to labor to fall, tfiere diminishing growth rates... and output
per worker”; neoclassical theory also informs tinabme rises as a function of labor and
capital as capital increases as a function of ggviBaldwin, Borrelli, & New, 2011). If
all of the capital produced is consumed, therdilisgom for growth if there are reserves
of savings held by the population. As this holde tfor the exogenous growth model,
the endogenous growth theory focuses on growthrarmavation within the model,
concentrated on by the likes of Lucas (1988) anch&q1990).

Endogenous Growth Theory. Another model to be reviewed is the endogenous
growth theory developed by Lucas (1988) and Roh@9@). Endogenous growth theory
emphasizes education and its role in developmeidieas and technology to increase the
innovative capabilities of an economy; change®ahnhological capacities are
“determined by economic forces within the model'tletermined endogenously
(Hanushek and Woessmann, 2010, p. 5). Economwtigns determined by investment
in human capital and technology as well as theticreaf positive externalities by
knowledge acquisition and maintenance. Policy &newt plays a large role in the
endogenous growth theory, as policy implementatieates enticements for educational
subsidies, innovation, and research and developnt@rdwth is determined by
investment in human capital and other externalftes accumulation of education and
the aforementioned diminishing returns on accunaradf capital are considered
reduced. Endogenous growth theory is built upen&K model, whereY = AK Y =
output per capitad = technology, an& = human capital (Lucas, 1988; Romer, 1990).
This theory leads to policy implementations thatamage open trade, competition, and

technological advancements in efforts to augmentidpment.
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A major difference between the neo-classical grawdory and endogenous
growth theory is the use of an exogenous technoédgariable in the former model and
the use of a variable of human capital in the tatEendogenous theory assumes that
positive educational externalities can still proglgecowth even without a direct increase
in education. Hanushek and Woessmann (2010) exqaldhat this theory commonly
utilizes the relationship between growth rates BiRQoer capita and educational level.

Hanushek and Kimko (2000) rationalized their usaroendogenous growth
model as developed by Nelson and Phelps (1966) eR(1890), and Rebelo (1991), as
explained, innovation is the main driver of incredgrowth rates which is “related to the
stock of human capital either through researchdawélopment (R&D) activities or
through adoption behavior” (Hanushek & Kimko, 20001184). Romer (1990)
presumed that growth is contingent upon the additionew ideas and the number of
people devoted to materializing those ideas. Whearicular country focuses on the
development of human capital, output and growtdlii@nally stay in parallel with this
movement. Expansion of human capital requiresteohgrowth of the stock of human
capital, which can create complications from witthie growth model. Researchers
generally interpret human capital development imgeof intellectual capacity and
quality in order to determine conclusions that barless complicatedly interpreted.
Investigations of practical uses of the endogempoasth model are exposed to an
assortment of uncertainties and prerequisiteslatioa to the schematic properties of
individual economies and to the abstruseness d&f ee@nomy’s foundationally causal

framework.
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Barro (2013) noted that past empirical studies $ecuon endogenous growth
models where the growth variable in his research deermined from within the model.
Barro stated,

This framework used in recent empirical studies loives basic features and the

neoclassical model — especially the convergenae fwhereby poor economies

tend to catch up to rich ones — with extensionsehghasize government

policies and institutions and the accumulationwhlan capital. (Barro, 2013, p.

302)

Understanding a country’s ability to continue towrwith an increase in human
capital as well as physical capital while still ofiing the law of diminishing returns is
imperative. Neoclassical theory goes hand in haittd older endogenous models as the
former allows for comparison of growth across coestand the latter explains why
economic continue to growth. Barro uses a simgleagon to develop his theory based
on the neoclassical growth model, “Dy=F(y,y*), wady is the growth rate of per capita
output, y is the current level of per capita outpund y* is the long-run or target level of
per capita output” (Barro, 2013, p. 303). Dy idrsely related to y as the former
endogenous growth models sustain that diminishefigrns allow a country’s growth rate
to be inversely related to its per capita outpddriables y and y* are generally highly
correlated as more prosperous countries with regél$ of per capita output often have
high long-run targets for per capita output aneéwersa. Dy increases with an increase
in y* at a given level of y, where y* changes degieg on government policy adjustment
and the characteristics of the population (Bar@d,3). Changes in policy relate to rises

in y, which over time, as y consistently increasektes to an increase in y*, long-term
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levels of per capita output therefore leading tangnease in overall economic growth
over the long-term. Barro continued his work ais thasic equation with colleague Lee
to develop a more complete investigation of indicathat were considered significant in
determining human capital and its impact on ecooauiput.

Barro and Barro-Lee. As mentioned previously, it is important to noteletail
two specific renowned researchers Barro and Léledrareas of educational achievement
and its relationship with different economic andistal trends. This research mirrored
Barro and Lee’s work in various ways, so it is imtpat to note details of their
investigations. Barro and Lee (2010) have incluaiggregate country data for analysis
with the exploration of 146 countries from 195@@il0. Barro and Lee (2010) conferred
that many well-educated people within a certaimavel create a highly productive labor
force for the alike area. Much research has attedno precisely calculate economic
outcomes and social effects of increased educadtattanment, but Barro and Lee
extend beyond traditional means of measuring geassliment ratios, similar to the
research presented in this paper, as these deaamiadely gauge the aggregated stock of
human capital present concomitantly with productiguts.

Barro and Lee (2010) extended upon previous stfd&33, 1996, and 2001) by
adding 41 countries to total 146 and add expandéal disaggregated by age and gender
(p- 1). This data was compiled from census dathisfashioned to create the Barro-Lee
data set from which several other researchers xgwredata, such as Hanushek and
Woessmann in 2010. With each new study, BarroL&edupdated this data set by
comparing estimations of previous data with nevadedrrelation coefficients are used to

compare the data. This construction of data allmvesew estimates of mortality rates
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and educational completion ratios by age. Barulage (2010) utilized a simple
production function approach, “measured by ovesdirs of schooling as well as by the
composition of attainment of workers at variouselewof education” (p. 2). Major
findings included the estimated rate of return na turther year of schooling is greater
at the secondary and tertiary levels, over thdtaprimary level (p. 2). The researcher’s
model tested this conclusion, specifically exanmgnisrael, Norway, and Japan, to see if
the same holds true in these particular countries.

Barro and Lee (2010) summarized their findingthay computed that the global
population aged 15 and over had an average oféagsyf formal education in 1950, 5.3
years in 1980, and 7.8 years in 2010 (p. 8). Dmreb countries have a much lower
level of average years of schooling, calculateldawee 7.1 years of formal education, as
compared with developed countries at 11 years)(pA8 expected, secondary and
tertiary attainment levels account for most ofithprovements to educational attainment
in developed countries, where primary and secona@aynment improvements were
noted at the developing level. Barro and Lee (20ib@ed that the largest advancements
in average years of educational attainment wasslogiyring the years of 1970-1990 in
both developed and developing countries (p. 9)velping countries have increased
literacy rates and developing countries have sicamtly reduced gender inequality in the
last 60 years.

That said, there are still other educational comeénat need to be addressed,;
“The gap between developing and advanced countriggerage years of schooling
among the overall population over age 15 remaigh (8.94 years in 2010) as it has

narrowed by only less than 1 year in the past 40s/€p. 10). However, this is most
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likely happening because as students in develagugtries increase their levels of
schooling, students in developed countries aregdibia same, as entrants into tertiary
education in developing countries are multiplyimggpitously. Based on calculations
centered around determining outcome effects frormdatitional year of schooling, Barro
and Lee found that world economic output would éase by about 2%; regionally, they
determine that an additional year of schooling mitiduce the following increases in
economic output: North Africa and Middle East, 7;8ab-Saharan Africa, 6.6%; Latin
America, 6.5%; East Asia, 10.3%; South Asia, 11.3%a Europe and Central Asia,
8.5% (p. 17, 37). Tertiary educational rate-ofisretwas calculated as a 17.9% increase
to economic output (p. 37). Barro and Lee condiutthkat their calculations and estimates
provide much information on the link between ediocatind many economic variables
such as growth and political freedom. This redearoployed several econometric and
variable building techniques from Barro and Leeiglges, as well as extended discussion
of tertiary education and its specific role in thgansion of economic growth.

For the last 30 years, governments have focuseih mttention on the analysis of
educational policies and their long-term effecteoanomic growth. If a country’s
economy grows quickly, is has been shown thatitase likely to be prosperous over a
country with slow growth designation. In 2013, Baproduced work that further
extended upon the focus on human capital andlgsmareating long-term economic
growth. Barro (2013) defined human capital toude education, health, and “social
capital” and concentrates on educational attainrfegrantity) and its relationship with

international test scores (quality) (p. 301).
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In the aforementioned study in 2010, Barro apphisdneoclassical growth theory
equation to 100 countries in calculation of effdotsn several government policies.
Barro (2013) stated that several issues arosethgtiuse of this large amount of data
including inconsistent measurement of data frormtguo country across time and
amplified measurement error in less developed cgulata (p. 304). Issues arose with
“sorting out of directions of causation” as mosvtgmment movement comes after the
fact; a governments response to economic everdgn bfings policy change rather than
the opposite (p. 304). In this work, Barro constdethree different periods, 1965-75,
1975-85, and 1985-95, where growth and ratio oéstment to GDP were calculated in
efforts to determine long-term growth rates of £t00Qntries collectively, then broken
down into an OECD sample, rich country sample, @oal country example (pp. 305,
322). Panel regression data was used for growghdiata and investment ratio data
where multiple independent variables are considekdddels were tested using three
stage least squares where each observation wakteeigqually.

Barro and Lee have been complimented for theirvatiee work by Hanushek
and Woessmann (2008) in developing internatior@iyparable data by use of available
data, as well as calculated enrollment data t@éps in census information; however,
Hanushek and Woessmann discussed the use of eanbltfata as deficient under the
assumption that one year of schooling implies Hlmesamount of knowledge from
country to country, irrespective of the educatigstem (p. 629). That said, this
assumption is difficult to overcome, as data iseMichvailable on enrollments and
attainment, but is very irregular, incomplete, gotentially unreliable when considering

other measures of quality or substance.
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Barro (2013) considered many variables in hisyammsin efforts to confer an
overall picture of growth and economic developmerdountries across the globe. Barro
(2013) found that although the relationship betwgenwth rate and initial level of per
capita GDP centered around a large group of casisinegligible, when all other
variables were held constant, a strong relationafaip noticed between growth rate and
level of per capita GDP.

An increase in international trade traditionallsisrexpected to increase growth
within a certain country. This increase in tradenpotes competition between nations
and was therefore expected to create a more eftisiysstem, a term referred to as
“openness” where the ratio of exports plus imp@tsompared to GDP (Barro, 2013, p.
15). This ratio is generally smaller for largetioas and larger for smaller nations as
larger nations can carry out more trade withinrtberders. Barro calculated that
openness was statistically significant in the maael computes that as a country gets
richer, openness was less of a determination afitir@o. 16).

Several other factors were analyzed in relatioec@mnomic growth in Barro’s
study including a focus on education. Educatioeamh level is often heavily financed
by governments therefore concluding that policyngjes eventually cause changes in
overall levels of human capital (Barro, 2013, p). 18 a country has a higher human
capital to physical capital ratio for a set GDR thitial higher level of human capital
“facilitates the absorption of super technologresif leading countries”, but
accumulation of human capital is much more diffi¢ban the accumulation of physical
capital (p. 20). Itis also found that internafibtest scores, an indicator of quality of

education rather than pure educational attainneditcate a greater increase in economic
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growth over educational attainment, even as edaler® positive, significant increase in
economic growth (p. 24).

Barro (2013) reported on the major findings ofreisearch, “The data reveal a
pattern of conditional convergence in the sensethieagrowth rate of per capita GDP is
inversely related to the starting level of per ta@DP, holding fixed measures of
government policies and institutions, initial stea¥ human capital, and the character of
the national population” (pp. 30-31). Barro creladedetailed written presentation in his
research of the rationale behind ratios, statistiaecomes, and creation of an
understanding of how each variable or ratio wodkereate a whole picture regarding
education and economic growth, which was vitah®riesearch study presented.

Calculation of Human Capital and Economic Growth Many other attempts
have been made in using different types of vargatecalculate the returns to education
to society, but the challenge is ever present a€lwiariables are best suited and provide
the most information for the intended audience.ChMtand (1965) observed that in the
past many researchers have made attempts to quiaictiéases in Gross National
Product (GNP) with a so called “x’ factor” by atiuting this factor to increases in
education, health, research, or otherwise. Notahlgn describing this factor with
education, researchers can straightforwardly cateidducational outlay minus income
forgone to compute the cost of education, buttéadauge associations of the college-
educated population such as socioeconomic statusrm@ased parental intelligence (p.
258). A query is posed, “did increases in educaliinvestment precede rapid rates of
economic growth, or were rapid increases in wealtbwed by increased spending on

education?” (p.259). As well as the fact that ofjeantifiable demonstrations only prove
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that richer countries spend disproportionately nmreducation that poorer countries (p.
259).

McClelland set out to understand the static retetiop between education and
economic output and to discern the dynamics oetisiing changes. The author began
with a valid discussion of the use of income peaitea(or GNP per capita) as a measure
of economic development and its particular dowsfaMcClelland cited that not only is
the calculation of GNP weak, as equating curreneigige correcting for inflation and
exchange rates and lack of precisely measureseBgbut that economic development, in
itself, “is a multivariate concept” (p. 260). Antaular country’s GDP, GNP, or GNI can
be grossly exaggerated or under exaggerated basegdaurce availability and
distribution of income. Examples were cited in cwoies such as Kuwait and Algeria
(and more recently Qatar) which have vast nat@sdurces, in said cases, rich oll
reserves, or in other instances other preciouslmeaurces that have been purportedly
exploited by foreign countries (p. 260). Insteli@Clelland used electricity
consumption as an indicator for rate of economietimment. Data on electricity
consumption was more accurately available, carobgated with internationally
analogous units, and was used in all countriesimnesvarying fashion. McClelland
generated this point in 1966, which may have bg@pnagpriate at the time, but given
more recent trends in the decrease in the consametienergy, particularly in highly
developed countries, this indicator would mostliikgive insufficient results in the
current global time.

McClelland (1965) continued with his discussiorcalculating stocks, “the

number of people in a country of a given age graug particular time with” a particular
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level of education, and flows, “a change... in enmalht ratios between one period of
time and another” of education (p. 262). He atitidol lag as an important function of his
equation and after analysis concludes, “educati@long-term investment from the
economic point of view” (p. 266). In discussingability of data, McClelland suggested
that higher education data (or tertiary data) i€lmonore reliable than other data sets.
This reliability builds on the fact that availaldlata for higher education is more wide
spread, there is less ambiguity as to what agd#ygfa tertiary education, and time
lags are much shorter in determining impacts o liwel of education. He finds that
higher education is more closely related with meagachievement levels and
technological growth over secondary education e1®50s. McClelland (1965)
computed a rough estimate of the economic retuwrm & single year of higher education
is two and a half times, or 12% (with compoundinigiest) more than the cost of
education in 1950 (p. 276). Conclusively, it isetmined that although these
calculations show greater economic returns to gducthrough comparison based on
electricity consumption, the data is inherently wgbt with errors and provides
somewhat questionable results.

In discussing further modeling, Walters and Rubmg&®83) utilized a
production function analysis to study the effedteaucation on the economy. “In a
production function, economic output is modele@ &gnction of inputs into production,
the two most basic of which are labor and capifal481). Cited materials from Schultz
indicated that economists began examining educasanmajor economic factor when
production functions were used to show that econamutput increased more quickly

than the rates of labor and capital (Schultz, 19@&Ignison (1962) utilized a production
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function to assess the impact of education on adtpwbserving education levels of
laborers. Additionally, Denison created an edweeti index “measured in terms of
earnings differentials by years of schooling cortgaevithin occupational groupings”
(Walters & Rubinson, 1983, p. 481). Denison’s wdekluced that education annually
raised the quality of labor by .93% from 1929-19%%jch in turn relates to a 23%
contribution of education on production, the latgastor of production ever measured,
as a 2.93% growth rate was observed during this {Denison, 1962). Walters and
Rubinson (1983) found several issues with Denisggsgsarch including estimates based
on inferences about education and earnings, calontabased off inferences about
educational returns affecting productivity aggregatind an overall model based off
assumptions rather than fact (p. 481-482). Basmdn capital production models often
over emphasize educations role in production dffgation. Proficiencies learned
during years of schooling cannot be fully realiregroduction as well as decreased job
availability and necessity could result in a deseeaf production without a decrease in
educational achievement. Recently, this issuechased more problems in this sort of
method as technology increases and skill levelsesszry decrease.

Hanushek and Kimko (2000) have produced much relsea the field of
education and economics and stated, “If educatiatiewed as a direct input into
production, then growth rates would be relatedrowgh in the different inputs, and
changes in the human-capital stock would be thexagit explanatory factor in growth”
(pp. 1188-1189). In their study, the authors zeii two gauges of labor-force quality to
measure interaction with initial per capita incomeantity of schooling, and annual

population growth. The authors found three factbas are important in ascertaining
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distinctions in labor-force quality: (1) enrolimerdt the primary level compellingly
effect performance, (2) greater population groveties generate lower work-force
guality, and (3) distinctive variations betweenioag, particularly in Asian countries,
have a relationship with performance (pp. 1193-)1PBdbor-force quality was found to
have a steady, significant, and positive relatigmshth economic output, as the
endogenous growth theory is placed into practiagetermining the role of increased
stock of human capital to increase and stabilizesraf growth and income levels. These
findings hold true for the three countries in revi@e this study, as Japan, Norway, and
Israel rank 4th, 5th, and 26th, respectively, mteof the calculated quality inde®I(2),
based on the testing of 150 countries (pp. 1206-12T0hese quality measures can be
further explored in Hanushek and Kimko’s 2000 wdBghooling, Labor-Force Quality,
and the Growth of Nations.”

Hanushek continued his work and paired with Woessmn 2008 to research
countries as a whole with variable levels of schmgpl Hanushek and Woessmann (2008)
attempted to uncover uncertainties encompassdtiddgvelopment strategy of boosting
schooling levels of entire populations of speatfouintries, particularly held in the
approaches of UNESCO'’s Education for All (EFA) d@he Millennium Development
Goals (MDG). Ambiguities of this approach includédt schooling levels vary widely
in comparison of developed and developing countaed many times these countries
have expanded overall attainment levels withouingegssociated economic gains. In
developing countries, often educational policiesiarplemented with little or no gains
observed based on projected student outcomes. sHakand Woessmann (2008)

anticipated alternative measures of determinatessofits and conclude that the
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advancement of cognitive skills is the main issudatermining the relationship between
education and economic output (p. 608). They adlithe use of educational attainment
or enrollments may lead to misleading results asy@ar of education in Guatemala is
not the same as one year of education in Japasidaable disparities between
countries may be substantially understated initamture and may be painting a false
picture of where the world stands today educatignbénce the rationale for Hanushek
and Woessmann'’s use of cognitive skills in theidelmg. The authors contended that
including measures of cognitive skills provides adel that accounts for three times the
variation of economic growth models utilizing schimvel attainment, including
considerably more robust estimates to variatioihd Wwehin the model specifications (p.
609). Issues with this estimation included theesplread unattainability of this type of
information on cognitive skills.

Barro and Lee (2010) commented upon Hanushek ares¥veann’s research, as
they explained that educational attainment lacksutation of skills and experience,
particularly after formal years of schooling, arakd not take into account levels of
varying quality from country to country. Barro abele (2010) concluded that human
capital quality was rather varied in relationshgivieeen countries with similar quantities
of educational attainment, even as human capititgian educational attainment were
highly correlated (p. 14).

Hanushek and Woessmann (2008) verified that cagnstkills have a significant
and positive effect on economic growth as wellnaBvidual earnings, as they focus on
policy implementation based on cognitive skillseash over educational attainment as

the main endogenous variable; “but it is not appate simply to presume that any
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spending on schools is a productive investmenis ittstead necessary to ascertain two
things: how various investments translate intdskihd how those skills relate to
economic returns” (p. 616). The authors recommertkat policy makers shift focus
from attempting to increase number of years of stthg and concentrate on policy that
strengthens quality and improvement of skills, ipafarly by providing incentives for
improvements in student accomplishments.

Resource Allocation and Economic Growth Education, as Harbison and
Myers (1965) affirmed, “is both the seed and tloav#ir of economic development” (as
cited in Krueger and Lindahl, 2000, p. 44). Saeder(2007) noted the relationship
between education expenditures and growth cyclégdamd that in the United States,
after 1945 public expenditures on education greth @conomic expansion and these
expenditures were seen as a producer of econoudligrrather than a correctional
variable (p. 440). “This ingenious matching byiwas scholars of the statistics of
education and economic growth over the long tersrhach to yield in throwing new
light on the subject and all tend to confirm edigrats a significant contribution to
growth” (p. 440). As noted in Sanderson (2007ykibe measured GNP per capita, the
percent of population involved in service and teecpnt of a particular age group in
higher education and then measured these betweemlioldle, and high-income
countries. Arguments have prevailed between rekegs that even though higher levels
of higher education generated higher GNP per capparticular instances, potentially
only countries with higher GNP’s could afford taw@st in higher education and therefore
more of the population was involved in higher ediatatherefore creating greater

economic growth (Sanderson, 2007, p. 441). Thege@ents are ongoing, but studies



TERTIARY EDUCATION AND ECONOMIC EXPANSION 49

delve into this question with examination of resasrand capacity of production of
human capital.

Countries with minimal resources but substantatls of human capital have
been able to utilize international trade as wekdscational gains to produce high
economic growth rates, as seen in the case of Jdpesearchers study relationships
between physical capital development and wage droeducational rate-of-return, and
correlations between educational attainment andyrfams of economic progress in
order to understand the underlying structures ecely world economic systems. Skare
(2011) identified seven factors that were obsemetkveloping countries that shared
similar growth rates of about 5%: (1) high net isiveent share in GDP, (2) low inflation,
(3) trade balance, (4) highly educated populatiBplow population growth rates, (6)
political stability, and (7) strongly independeentral banks (pp. 668-669). These traits
led to rapid growth; an emphasis was centered @fottmation and maintenance of wage
policies and large investments in education. Sk20é&1) determined that, in Croatia,
most economic growth was contributed to increasepl@eyment and that inadequate
investment infrastructure has caused the countbgtonable to realize its potential gains
in growth from the amassing of human capital. Hzadl, he still found that in the period
1950-2009, 30% of growth of GDP was contributedams human capital increases in
Croatia. He noted that it is better to study aspetformer socialist countries in making
determinations of calculating human capital becafisedetermined “time lag before
human capital becomes part of the total capitalkStiound in previously socialist

countries (p. 682). These results are importargnadonsidering other countries in
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transition in determining how the role of humanitapnay be different, or the same, in
these countries versus fully developed countries.

Countries around the world spend billions of dsllan educational expenditures,
many without conclusively knowing about the outceméeducational attainment and
the individual's gain of human capital, particujaith developing countries. Mincer
(1974) was the first to determine the correlatieteen years of education and increase
in income at the individual level. Hanushek andés&mann (2008) concluded there is a
relationship between years of education and rageohomic growth; logically
concluded as income levels rise, traditionally ecoit output grows concurrently.
Glewwe, Hanushek, Humpage, and Ravina (2011) attéstthese findings and pointed
out that developing human capital within a coumnjfiges extant incentive to continue to
invest in education and encouraging its citizeritther participate in educational
efforts (p. 1). However, as international testresdi.e. PISA) have occasionally shown,
students’ scores have tended to level off, or elemline, in some regions, even as
enrollments have stayed even and expendituredymerg have continued to rise
(Glewwe, Hanushek, Humpage, & Ravina, 2011, p.FH&gnushek and Woessmann
(2008) stated that merely increasing time spesthool without regard to increases of
guality in learning and achievement, holds litdenb value. In high educationally
achieving countries, increased enroliments do eoéssarily correlate with increased test
scores or achievement levels, and often timesppip@site is observed (Hanushek, 2008).
“Again, however, there is little overall evidencesupport a strong positive impact of
school expenditures, a repeated finding in a wathgye of review for developed

countries” (Hanushek, 2003). Glewwe, et al. (20biipd that “In contrast to teachers’
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education and experience, more direct measurdgofdompetence, their knowledge of
the subjects that they teach, shows very strongiy®effects [on students test scores]”
(p. 30). These results bring awareness to eduatpolicymakers, who must be
cognizant of up-to-date research and movementmitie field. An interesting trend in
research has led to considerations of organizatitmnn schools and within educational
systems in efforts to improve student outcomes.

Universality, Loss of Educational Advantage, and Esess Supply Covaleskie
(2010) stated two important principles; one is @dication is beneficial to the general
economy and two, that education is good for theviddal involved in gaining that
particular education. The author stated that maddalsehood in the idea that the public
supports funding of education because it beliekasd more educated population will
lead to a healthy economy, as a large group oestischttend school for an extended
period of time, those students will eventually teeeconomic growth and the idea that
individuals attend school and further educatiohapes of an increased economic gain in
their personal lives. It is argued that even #gmone had an equal education, some jobs
would still pay more than others and educatiomiy worth what it is relative to
everyone else’s level of education. Covaleskid (20

argue[d] that what schools cannot do, should ndébleed with doing, and

should not promise to do, is reduce inequalitynm ¢ontext of a broad

socio-economic matrix designed to produce inegyalor can it much

reduce inequity when the means used to distrilmgtquality are

themselves unjust. (p. 84)
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Olaniyan and Okemakinde (2008) agreed in theirudision that an excess supply of
education persons in a society has the potentiabit to unemployment and/or
depressed wages and could limit economic developnt&tnuctural reforms are
necessary in order for education to be more fibognized to its potential in creating
economic gains (Olaniyan & Okemakinde, 2008, p.)16fow much education is
attained is only as importance as the relevantdesfeeducation of surrounding
employees in a particular work place. If a pataclevel of education becomes, in
essence, universal, its advantage is voided ay@aweiholds at least that level of
education and the corollary, if one particular extion level is considered nearly
universal and an individual happens to not medtléval of education, it is extremely
disadvantageous for that individual in that settifitne Law of Last Entry implies that a
particular educational level must be saturatedppeu and middle class individuals
before lower class citizens will attain this acl@ment. Therefore, when these lower
class individuals enter and complete the particetarcational level, the level becomes
“universal” and no advantage will have been gaiogthe last group to enter and
complete that level.

Covaleskie (2010) stated that the

policy solution to the ‘dropout problem’ has beerekpand educational

opportunity, to make as least a high school diplomaersal, when the problem

is great inequality of both wealth and opportunifys a solution to the problem of

economic inequality, expanded access to educatiasdless because the high

school diploma becomes worthless when it is unale(p. 85)
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As the last group enters and completes a partiteNat of education, considered a
“target” of a certain level, that target shiftsii®come a higher level. This poses the issue
that at every level of education, the target car@smto be set higher and higher and lower
degrees become universal and therefore worthléssaleskie (2010) admitted that the
key to higher economic success in gaining a pdatiaegree is to enter into an elite
college, as seemingly these numbers will be résttiwith attendance policies and strict
entrance guidelines.

Covaleskie (2010) remarked upon Adam Smith and Mauix’'s idea that a lack
of educational attainment is not what keeps watgsrdaw, it is the excess of labor in
lower wage jobs that keep wage rates low (p. 8hjis is a simple issue of supply and
demand, with excess supply of any particular jolgegaare driven down until there are
no more excess workers. The economy sorts owdupely and demand for a particular
position rather than educational attainment deta@mgisupply and demand. The supply
of jobs that pay under living wage ranges willlgXist because there will still be a
portion of the population willing to take these fparar jobs.

A Nation at Risk: The Imperative for Education Ref¢1983)is a policy
document that makes the case that the overall theducational attainment determines
a particular country’s wealth and continues theedhat more and better education
generates a more economically advanced societyal€skie (2010) goes on to explain
that increased education is a positive at the iddal level, but it does not alleviate the
poverty situation in a society; in order for indluals to actually gain from an increase in
education is to educate themselves even more sth#haare more highly educated than

the general population (p. 89). Individually, edticn will increase earnings potential,
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but collectively, society stands at the same |lbeeluse of the overall level of education
has been raised, therefore the lowest standarddeasraised, but poverty is still present.

“While it used to be we understood that more weldtl to more schooling, today
it is thought that more schooling leads to morelth¢athis changes the very definition
of education (Covaleskie, 2010, p. 90). Educatias traditionally be defined as
schooling that is completed in order to train asparfor his or her particular job field, but
it is necessary to stop and think about this concépis may have not been the case the
early years of higher education and has becom#heatase in the present. The
definition of education must again be redefined| aociety must learn to modify their
present notions on what education is to offer wetg. Schools must remind the public
and policymakers that education is the missiomefdchool and must be able to identify
the purpose of schooling and the “nature of edanain order to build a more effective
education system as a whole (pp. 93-94).

Economic and Government Policy In order to understand the purpose of
schooling and the nature of education, economicgaveérnment policy must be in
alignment with current needs of the markets. Kaatwl Lowe (2011) declared that
constant economic struggles originate from weakdatarkets, poor tax policies, and
social disparity much more than the quality andngit\aof education provided to
students (p. 19). Kantor and Lowe (2011) go furtbestate that increased financing of
schools is not the answer to the woeful educatipredicament, but if governments
could focus their efforts on creating an environtrieside and outside of the classroom
that would induce true intellectual learning, tbaild create a change in the academic

environment and an increase in human capital orisfto promote economic growth.
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In terms of costs, Levin (2009) assessed thetiusancreased graduation rates
would contribute towards increased tax revenuesdaateases in costs of public support
in efforts to increase economic returns. Leviwsus was not only calculating
educational contributions to society, but detrawtirom society based on insufficient
education. The author considered access to edacasubject of justice and fairness as
well as a concern of investment. The notion ofai#ions from society was calculated in
the form of higher costs to the general tax payublic, reduced tax revenues, and
potential lost productivity from a particular indial as well as his or her personal loss
of educational attainment (Levin, 2009, p. 5). Aidthal sources of economic funding
include tax revenues and reductions in public test® and public health costs. After
compiling information on increased tax revenuesgthesavings, crime savings, and
welfare savings, Levin calculated that every neadgate would generate, on average,
economic benefits of $209,100 over his or herilifet(Levin, 2009, p. 15). Reforms in
current policy are necessary in order to realiese¢hbenefits and realization must happen
across the board. Costs and benefits vary acifissetit levels of government, but can
be realized at each level; therefore, it is impdrta local, state, and federal government
to conduct reforms. Increased access to educatendes an opportunity for a greater
abundance of students and can eventually leactteased productivity, employment
opportunities, better health, and less criminalégtin society at large (Levin, 2009, p.
16).

There is a growing problem between the practioedofcation and governmental
policy. By defining human capital in terms of eduaa, government investments in

education can be compared to external returns fhase investments. Tipenko (2005)



TERTIARY EDUCATION AND ECONOMIC EXPANSION 56

analyzed the return that the individual studen¢inexs from government spending and
the impact on the macro level as a better edusatekiforce is in place that can lead to
modifications in the economic environment (p. he author claimed there is an
additional financial benefit to gaining more edumat but only after gaining a certain
level of education is this seen as an “investmesdurce” (p. 8). He concluded that
tuition should only be paid to achieve a post-sdeoy education if there is additional
income expected as well as concluding that basicatn should be offered to everyone
equally throughout a particular country. Cost-Beramalysis and computing net present
value are offered as sources to determine theaomeghts for personal contributions to
education.

Glewwe, Hanushek, Humpage, and Ravina (2011) facasdocal decision
making and the reduction of overarching policy ieméntation at the national or
international level; contextually, policies carnfferent weights and outcomes in varying
circumstances and it has been shown that moreyosifects can be realized from local
autonomy (along with accountability) in decisionkimg efforts (p. 43). Local capacities
and knowledge should be determining factors wheieys established. On a local
level, policies must weigh the costs and bengsaésticularly in developing countries,
where resources are limited, yet maximization aifdee outcomes can produce
important results (p. 45).

In discussing the establishment of growth poliaredeveloped countries,
Hanushek and Woessmann (2010) explained that oksarhave determined that few
long-term growth strategies have been successtuhast growth has been driven by

short and medium term growth policies driven byaenajconomic institutions (p. 1).
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They explore the relationship between OECD cous@ied PISA test scores in order to
determine the cogency of long-term growth policrethese countries. Results from the
analysis show a robust effect of cognitive skillsewonomic growth, yet a much stronger
relationship is determined between basic skillsuagition and growth and a weak,
negative relationship is determined between highiis procurement and economic
growth (p. 3). Hanushek and Woessmann considared tomponents of the dynamic
relationship between educational programs and enangrowth, (1) cognitive skills
improvement requires time, (2) the impression esthimproved proficiencies cannot be
comprehended or calculated until students entewtrk force, and (3) innovation in
technology causes economic vicissitudes (p. 3ombining the aforementioned

endogenous growth model and augmented neo-clags@math model, Hanushek and
Woessmann considered the equatignpwth = a; human capital+a other factors+”

(p. 6), where endogenous theory explains that ‘watechnological change and
productivity improvement is directly related to tsteck of human capital of the nation”
(p. 6). By use of an initial income variable, ttausates the convergence of the two
major theories.

In 2010, Hanushek and Woessmann revisited theaflepenness to trade and its
significance on long term growth in developed coestand found that differentiations in
developed countries is not as distinct as thesestgp countries have all reached high
levels of openness to international trade and ptgprghts security (p. 12). In
measuring openness to trade, several factors aob/éd, including “tariffs, quotas,
exchange rate controls, export controls, and whhetheot a socialist economy” (p. 12).

Overall, educational effects are much more sigaifidhan an included institutional
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variable as a source of long-term growth in terindewveloped, OECD countries, but
inclusion of an openness factor when discussing/ysdeveloped countries, does not
cause influence on long-term economic growth.

Discussing long-term growth of developed counfriéedenbussche, Aghion, and
Meghir (2006) discussed the innovation processugetise imitation process, in that the
innovation process leads to greater advancemestarfomic growth in developed
countries rather than the imitation process. Timsvation process suggests that
technological advancements are important in thevtirof developed countries. In
testing policy improvements, policy makers havedently questioned whether efforts
should be placed on primary, secondary, or tergalycational efforts; Vadenbussche,
Aghion, and Meghir (2006) found that developed ¢oas who are employing the
innovation process and who are near the technabfymntier should focus on tertiary
education to establish increasing economic growthnushek and Woessmann (2010)
verified that it was somewhat useless to analy@magry education’s impact on growth in
developed countries as it is considered universahie most part.

When discussing how education specifically rel&degrowth in the economy, it
is important to note that increased performancgudents lead to a more skilled labor
force (as new labor force entrants replace ol@ss kkilled workers) which leads to an
increased economic state in which advancementwade due to a more productive,
more capable labor force. Hanushek and Woessn2811®) executed different scenario
analysis regarding increased PISA scores and fthatdn each type of scenario, GDP

growth rose significantly due to increased PISA sesres. Results suggest the “net
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present value of the education reform is betwed $dllion and $406 trillion [in OECD
countries]” (p. 31); long-term reform is necesstargee the full impact of modifications.
Tertiary Education

Mobility of Human Capital . Education is determined as “both the main chianne
for socioeconomic reproduction and the main avdausocioeconomic mobility”
(Torche, 2010, p. 85). Highly ranked universitiely on the mobility of students and
professors to create a culturally and intellectudi’erse environment that lends a hand
to maximization of an “institutions’ knowledge neixking capacity” (Salmi, 2009, p. 7).
Olaniyan and Okemakinde (2008) commented uporatgréducations ability to increase
societal output and increase one’s earnings palettierefore improving employment
opportunities, allowing for pecuniary (and non-p&eany) returns as well as employment
mobility and transferability (p. 160).

Family background heavily influences educationtdiatnent, commonly known
as inequality of educational opportunity. Moreenity, in many countries, family
background has played less of a role in educatiopdrtunity, and expansion of the
overall education system has more heavily infludnoere people to reach higher levels
of educational attainment. Recent reforms indeyteducation have made it less
expensive for students to attend school and haliecesl class size “therefore equalizing
educational opportunities” (Torche, 2010, p. 8Buring an economic crisis
unemployment increases, real wages decline, aminead®ecomes more unstable,
therefore decreasing a family’s ability to be fldei with educational funding. Torche
stated, “An economic downturn may also alter thpoofunity cost and the (perceived)

economic returns to education” (Torche, 2010, p. 8dhis trend is found in developing
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world countries and leads to the belief that ameaac crisis can lead to long-term
disparity in amassing human capital.

Global Trends in the Advancement of Tertiary Educaton. Many
organizations have been analyzing trends in tgréducation with objectives to advocate
for different types of educational needs. Wal€dD@ explained the role of education in
an increasingly global economy and realizes thego@ieducation over economic and
social problems. “Embedded in all of these coreapd, it could be argued, emerging
from them is the belief that access to knowledgklaarning is a universal right, one of
the key rights of the global community” (Walsh, 20@. 3). Ensuring global education
creates an opportunity to harvest great knowledgeexperience inbound wealth that
can help originate a shift in global mentality dadus. Certifying a platform for higher
education provides an arena of cultural respech@uic opportunity, equitable access,
and an overall increase in the knowledgebase ofvtitl. Educators must understand
the complexities and challenges posited when cqgoitging access for all ages of
students involved in higher education. “Globali@at defined as the flow of technology,
economy, people, values, and idea across borddnaying a profound impact on most
aspects of society and is a significant factor ictipg the nature and function of higher
education” (Walsh, 2009, p. 5). As learners inggahare exposed to more international
experiences, a new connection is created from studeeducator and student to student,
that must also be realized in higher educationeséltonnections help increase
knowledge flow and with overall conceptualization those students who are entering

formal and non-formal learning environments mowntkver before. In many countries
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such as the United States, Canada, and the Unitegtl&m, levels of older adults as
students in higher education are increasing sicamfly (Walsh, 2009).

With this increase in demand for education by leesrat all levels, education is
evolving to become seen as a universal right, rdatiaa a privilege of few; higher
education systems are aiming to provide educati@arhuch more substantial portion of
the population to foster the movement towards redsgation and to provide outlets for
lifelong learning opportunities for adults (Wal&®09, p. 14). That said, this portion of
the population remains underrepresented in theehigtlucation arena. Universities are
working towards goals of strengthening numbersdoftdearners within the institution in
efforts to provide increased local economic groantl future development of the local
population. Many adults are searching to repasiti@ir career, acquire current position
modernizations, or to gain employment by involvemercontinuing education. As
global populations transform and evolve, workeliskvill adjust with modern
inventions and technology. These skills will néade fulfilled by the current adult
population in order to maintain the most efficiardrking population in efforts to
maintain or increase economic progress. Many eo@®are experiencing increasing
adult population levels and the necessity for frthducation, particularly tertiary
education, for these individuals it is apparent BWa2009). These types of students will
increase the diverse set of needs of learnersdroanof the classroom where greater
connections between studies and work must be forasedell as an increased
opportunity for self-directed learning that is fauimherent to adult learning.

Personalization and self-direction are imperativall facets of education, including on
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ground, distance, and online learning, and willreuelly, if not already, be demanded by
students across the globe.

Due to limitations of higher education systemsamile countries or the perceived
opportunities of an education abroad, traditiomgdastudents are seeking opportunities
abroad at higher rates than ever before (Mazza®bétar, 2002). This increase has been
driven by supply and demand factors within the etioa markets (Altbach & Knight,
2007). According to Van Vught, Van Der Wende, andstérheijden (2002), given the
transnational organizational precipitation of thply side economics of cross border
education, a growing trend exists in “internatioc@mpetition in higher education and an
enhanced economic rationale for internationaliratas compared to the political,
cultural and academic rationales which were thenrdaving forces for
internationalization until recently” (p.105). Withe liberalization of foreign markets,
state regulatory environments and systems of educdhe globalization and
internationalization of higher education is beirgggetuated by institutional agreements
between local, state, and transnational organiastialtbach & Knight, 2007).

Global Acceleration of Competition The universities’ role in knowledge
accumulation towards advanced economic developmeeamt important relationship to
explore. With an increasing trend towards expansichigher education, universities
and colleges play a large part in the acceleratfa@ompetition between nations and
global economic growth. Salmi (2009) affirmed trezessity of a robust human capital
base, in conjunction with an apposite institutiasytem, a dynamic infrastructure, and a
functioning structure for innovation, in the progse®n towards a knowledge-based

economy (p. 2). Universities and colleges cregiatiorm for competition,
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development, and innovation that drive society fmav “Tertiary education helps
countries build globally competitive economies legaloping a skilled, productive and
flexible labor force and by creating, applying aspieading new ideas and technology”
(p- 2). Two international ranking systems werestd@red, the Times Higher Education
Supplement (THES), basing judgment on researchhieg, international outlook, and
knowledge transfer (World University Rankings, 2paBd Shanghai’s Jiao Tong
University (SJTU), which utilizes indicators suchMobel Laureates on staff, citations of
researchers, articles published, and per capitanpesnce (About Academic Ranking of
World Universities, 2013). In 2006, THES, rankedictries by institutions, with Japan
at number six, Israel at number 24, and Norway/ainhere SJTU prepared the same
research, with Japan at number three, Israel abau@?, and Norway at number 13
(Salmi, 2009).

Top education ranking countries, such as Israpadaand Norway, hold highly
ranked tertiary education systems that thrive orlavated level of talent (students and
professors alike), a plethora of resources availadid constructive governance
(including space for flexibility) along with poldal infrastructure that encourages
edification and the development of the educati@tesy in its entirety (Salmi, 2009, p.
5). According to Salmi (2009), these types ofitnibnal systems traditionally rely upon
four types of financing, including government butiigg, public and private research
funding (e.g. grants), endowments and charitabfetons, and tuition and fees (p. 7).
As markets change, these streams of funding amévely sound and continue to provide
the financial backing necessary for the operatansexpansion of these institutions.

Countries with high levels of tertiary educatioaalareness have built in the capacity to
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efficiently utilize funding as well as created fitexibility to respond to market shifts and
necessitations. Often, leading tertiary educatgtitutions hold qualities of “inspiring
and persistent leaders, a string strategic visfamhere the institution is going, a
philosophy of success and excellence, and a culfurenstant reflection, organizational
learning and change” (p. 8). High level institusahoroughly understand the power of
competition, constantly balance and exchange acadsapital, and fully comprehend,
not only the vision of the university, but the valof cognizance of market trends and
future forecasts.
Israel

Demographics and Educational Structure Israel is found in the Middle East
situated between Egypt, Jordan, and Lebanon anddsasin constant religious struggle
with the region for thousands of years. As of R0y2, Israel hosts a population of
7,590,758, a total land area of 20,770 square ldtems, and a population growth rate of
1.541% (Central Intelligence Agency, 2012a). IBsaesources are shifting from that of
agricultural products, metals, and minerals to aemedustry and technology based
society. “Israeli research expertise, particulanlgcience and technology disciplines,
receives worldwide recognition and has helped gpeidevelopment of a robust
technology sector in the Israeli economy” (Hel@008, p. 2). Although Israel’'s
economy held relatively strong through the curemdnomic downturn with a sound
fiscal policy, its inability to maintain peace imetregion may be its own worst enemy.
The tense geopolitical state of affairs the regsoin has created a stressful environment
for the economy and the education system alikegivgly, 2007). In 2011, Israel's GDP

was $239.8 billion, real growth rate was 4.6%, &P per capita was $31,500; the
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preponderance of the labor force was employeddrsénvices sector (82%), with the
remaining 16% in industry and 2% in agriculturayated positions (CIA, Israel, 2012).
In 2012, educational expenditures were situatedeaOECD average of 5.9% of GDP,
the literacy rate at 97.1%, and, according to tB€0O reportEducation at a Glance
2012 Israel was ranked one of the most educated deanir the world in 2012 (CIA,
Israel, 2012; OECD, 2012b). Volansky (2007) expdi that every university in the
country was “included in the list of the world’'s®@ading research institutions for
2005” (p. 2). In the mid-1990s, Israel’'s tradi@bistructure of seven major research
institutions and one Open University was expandddim a more pluralistic structure
with 65 institutions (Volansky, 2007, p. 11; Menah&008, p. 507). This radical
transformation of the education system also inautie instituting of private universities
and much greater diversification of the public @mnsrty sector (Menahem, 2008). In the
2010/11 school year, the Israeli Central Burea8tefistics cites there were 66 higher
education institutions with 290,600 bachelors, ma&stand doctoral students, and

increase of 5.9% annually from 1990 (Higher edwcain Israel, 2012b).
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Note: Public and private. Full and part time. Total. ®ptocured from UNESCO UIS (2013d), retrieved
from http://www.uis.unesco.org/.

The report also notes that the original seven nrgearch institutions and one Open
University have been expanded upon with 35 acadeatieges (21 academic colleges
and 14 private colleges) (Higher Education in Isra@12a) and 23 teachers’ colleges. In
the 2010/11 school year, 13% of students studi@doaivate university (compared to
75% in Japan and 8.2% in the E.U.) and 18% of sitsd&tudied at the Open University;
popular degrees included social sciences, manadear&hlaw and salary levels were

70% higher for higher education degree holdersifeligcducation in Israel, 2012b).
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Age Structure of the Education System:
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Figure 2 Structure of the Education System: Israel.

Note: Adapted from the Israel Ministry of Foreign Affgjr2010.

Education Policy. Education has continued to play a major rolksiaeli society
as its founding universities focused on engineeaing the sciences and is seen by the
people to be an instrument to guide the country ihé future. Since 1958, all higher
education institutions operate under the CounciHgher Education (CHE), instituted
in accord with the Council for Higher Education L&%18-1958, which was put in place

to ensure an outside party, beyond the ruling padyld counsel government officials in
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educational development and financing affairs (@duor Higher Education Law 5718-
1958, 2013; Israel Ministry of Foreign Affairs, ZIMenahem, 2008; Sprinzak, Bar,
Segev, & Levi-Mazloum, 2004). The formation of ®EIE was brought upon by the
Council for Higher Education Law, passed in 1958thee universities commanded more
autonomy and the government mandated greater ¢¢ghtemahem, 2008, p. 507). The
goal of the CHE was to launch an independent orgéion to act as a liaison between
the government and all Israeli institutions of l@gleducation; the CHE was initiated to
assist in policy concerns with expert conversatearsure independence of the education
system, and preservation of the diversity of tlielsnt population in Israel (Council for
Higher Education Law 5718-1958, 2013). The CHEegponsible for new development
and expansion of all universities. This CHE isinkedl to execute the following tasks:

To make proposals for the advancement of sciemgBearch and

regarding the establishment of further institutiohsigher education; to

accredit an institution as an institution of higkeucation subject to

government approval; to grant permits for the opgrind maintenance of

higher education institutions; to empower recogimestitutions to award

academic titles; and to make proposals for thergataent, improvement

and mutual cooperation of higher education insths in the field of

teaching and research. (State of Israel- owl —$thiyiof Education, 2006;

Council for Higher Education Law 5718-1958, 2013)
All budget proposals must go through the Plannimd) Budgeting Committee (PBC),
which operates as an intermediary between ingiitatand the government, and this

committee makes funding allocation decisions; fagdor higher education comes from
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70% public funding, 20% tuition, and 10% privateses (Israel Ministry of Foreign
Affairs, 2010; Sprinzak, Bar, Segev, & Levi-Mazloug®04). Students are charged a
uniform tuition rate for all fields of study andréagn students are charged 25% more
than domestic students (Tuition, 2012); in the 202kcademic year, tuition was
approximately $2,620 USD (Higher Education in I1§rd812a) Students at private
universities are not legally allowed to be chargemte than 25% in excess of tuition at a
public university (Menahem, 2008, p. 508; Higheu&ation in Israel, 2012a). In 2010, a
new six year budget was endorsed by the PBC imteffo recruit leading researchers and
professors and to improve diversification of mities in universities and colleges
(Higher Education in Israel, 2012a).

Historically, Israel has been observed as a sgjfdated and a highly unitary
government. With these high levels of regulatiooyernment expenditures were highly
standardized and the Israeli economy was favonadaiiected from foreign competition
as it maintained a high level of monopolistic doampoe (Menahem, 2008, p. 508).
Clashes between reforms have been documentedmascsiivens viewed higher
education as a public good, while others prefearetbre non-institutionalized
organization with focus on individual access toiaey education. Israel went through
three phases in the education system, diversibicatvith the great expansion of the
number of universities, privatization, with theroduction of private institutions, and
internationalization, with the emergence and thresaning of foreign institutions
(Menahem, 2008, p. 510). The diversification stags brought upon by an increasing
number of students aspiring to attend universitygeographic increase in the

population, and an influx of immigrants from AratdaRussian states. Privatization
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allowed for private institutions to be overseertliny CHE, but not funded, and to allow
degrees to be granted; the internationalizatiogesteas introduced by the induction and
accreditation of foreign universities into the hegleducation system (Davidovitch, 2011,
p. 127).

Political Educational Structure and Challenges Israel has a distinct avenue
that every person must go through at the age ofM@&n must serve an obligatory
military service for three years and all women nagste for two years. Presently,
students are engaging in higher education in sdarchcareer, where previously,
students’ intent was purely of knowledge acquisitio 2010, over 50% of the current
20-24 year old population was enrolled in a posbaedary institution (Israel Ministry of
Foreign Affairs, 2010). As of 2012, 46% of 25-6#y olds had attained a tertiary
education, placing Israel third out of 41 countsasveyed (OECD, Education at a
Glance: Israel Key Facts, 2012). Israel has aightersities with many colleges under
university control and each of the university pags is under strict control of the
Ministry of Education in forming programs and sajtacademic courses (State of Israel—
owl — Ministry of Education, 2006). Each of theseversities must attempt to lead their
students into a modern age of thought for the agurisrael’s people and government
are focused on building a strong, equal, and fadviiainking assemblage of students,
who are inherently culturally diverse, and mustie@® become globally sophisticated
and progressive intellectuals amidst a region ofagic hostility and vague insecurity.
“Israelis live in constant uncertainty emergingnfréhe unstable political context,
accompanied by anxiety caused by the absence oé @eal security” (Eilam & Ben-

Peretz, 2006, p. 28). Israel’s population is dr& has been in constant change for many
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years, with a strong influx of immigrants and alrest union with religion. After the
establishment of the State of Israel in 1948, thneae a mass immigration of people of
Jewish heritage “from a Sephardic (North AfricarAsian) background” that created
considerable changes in the country’s demograpimsteuct; this was followed by
another wave of immigrants from the former Sovietd and Ethiopia that formed a
Jewish educational sector, which spoke Hebrew aanfirab educational sector, which
spoke Arabic (Eilam & Ben-Peretz, 2006, pp. 30A3dlansky, 2007). Not only did this
create multiple sectors, but most immigrants ditlspe@ak the native tongue, severe
social disparities emerged, and difficulties anmseaintaining high educational
expectations at the national and internationalle(éolansky, 2007, p. 3). Immigration
into Israel has been substantial, creating a aingdlén educating students in betwixt
many clashing cultures and customs (Davidovitchi,22@. 30). The fusion of these
groups has created governmental, religious, andethashes that seem to persist
through years of attempted collaboration and esteemaluation. Education has not
escaped this conflict. Further controversies gres¢aining to one’s personal views of
education as supporting economic growth, versusaan’s role in observance of
societal equality where all students maintain &uwmi advantage (pp. 31-32).
Davidovitch (2012) stressed the need for the fatibn of equal opportunities and the
preservation of cultural authenticity and uniquatiees to preserve the historical
importance of education (p. 31).

Eilam and Ben-Peretz (2006) go on to explain tlecagcational needs that Israel
must meet in order to alleviate the abovementidaedions: (1) The need to achieve

greater unity and equity within Israeli society) The need to attend to diverse
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perspectives and modes of learning and instruchiento differences in individuals
ethnic and cultural backgrounds, and (3) The neembpe with social tensions
concerning educational issues that evolve fromrditse(pp. 32-33). Israel has
constituted themselves as a country set on valuesllectivism and social justice, yet as
globalization become increasingly important, atdoifa more capitalistic society is in
place. Eilam and Ben-Peretz (2006) believe thakelanust close educational gaps that
cultivate from economic gaps created by capitalisiorder to grant equal access to
education and to match job market requirementsattigors also believe universities
should focus on building and maintaining scienaog taehnology programs to meet the
growing demand of the job market into the future3p). With present tensions high and
uncertainty looming about the future of Israeisitifficult to foresee what will be in

store for students currently involved in higher eation. That said, a compelling
commitment to the education of society and thegrkegion of organization amidst chaos
appears to keep Israel’s education system amonigetten the world.

Liberalization and Privatization. The future of Israel’s higher education system
lies in its recent transformation towards liberafian and privatization, driven by entry
into the competitive, market-driven economy. T$h#t has propelled Israel into a
“competition state”, where “the new vision recommgprivatization and the import of
foreign institutions of higher education” (Menahe2f08, p. 514). The Council for
Higher Education has emphasized a decrease iruthber of undergraduates at public
institutions and an increased representation frawate and foreign institutions on the
CHE (Menahem, 2008). The government has stepptdfurther regulate the financial

stabilization of the system with efficiency buildimeasures, most notably in the Maltz
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Report. These altercations and amendments tagherheducation system are
constantly evolving and expanding within the Isragétem. The struggle between
government position and institutional position igoing, yet both attempt to set a more
diversified and internationalized system in pladé&ese educational struggles persist in
several areas, including funding, unregulated gnogtiality, access, and policy
infrastructure (Heller, 2008). Governmental infrasture set for higher education
institutions has been lacking, particularly in theding region, but the CHE has made
changes towards becoming a more operational meimloeweloping the relationship
between the government and higher education itistisi (Heller, 2008).

Davidovitch (2011) questioned whether the govemsaould intervene in
higher education with stricter regulation and cohtiDavidovitch (2011) noted many
changes that have been taking place within theehnigtlucation system that may create
an issue with an unregulated academic market. gdsaimclude an escalating numbers
of students, modifications in legislation, altevas of regulatory policy, and
transformations of the “defined goals of higher@ation” (p. 125). The substantial
growth of the Israeli higher education system hraated a commotion of accessibility
and regulation.

A lack of clear, uniform policy on the relationsiiptween market forces

and governmental supervision creates tension betieegovernment,

the universities, and the private institutionsdgrakl, which concurrently

seeks to endorse globalization and extend accésgher education, yet

continues to discriminate among the different @dass higher education

institutions. (Davidovitch, 2011, p. 130)
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Higher education institutions seek to become melfessistainable in efforts to preserve
some self-control and maintenance of current acadeapacity of students. Options of
increased governmental control versus deregulatierstill main issues in the Israeli
higher education system today, increased accessauality remains a concern at large,
but movement towards privatization, capitalism, arstitutional control seem inevitable.
Japan

Demographics Japan is located in Eastern Asia to the south@féShina and
Korea, situating it in a prime location for tradedadeveloping authority. Japan has
matured into a world economic power through itsaghoin the manufacturing industry
and its capacity to produce innovative productsiandvative minds. Japan has realized
tumultuous financial and economic conditions inplast two decades due to rapid
expansion after World War 1l and traditionally lamhcentrated on research and
development as well as exports of products in tkasaof science and engineering to
counteract a severe lack of natural resourcesemtuager island. Japan has a
population of 127,368,088 (July 2012), a total lanela of 377,915 square kilometers,
and a population growth rate of -0.077% (CIA, Jgj2&12). Japan’s GDP in 2011 was
$5.773 trillion with a real growth rate of -0.8%da$34,700 GPD per capita with 69.8%
of the population employed in the services seator26.2% employed in industry (CIA,
Japan, 2012). A negative real growth rate raisesldlag regarding the future of the
country and how the government will continue toaots expenditures, particularly
educational expenditures. In 2012, educationa¢edjpures were 3.5% of GDP, ranking
as one of the countries with the lowest percei@DP spent on education expenditures

in advanced nations, but still holding one of tlestleducation systems in the world
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(CIA, Japan, 2012; Kitagawa, 2009, p. 257). A tiegagrowth rate and expanding
public spending coupled with an aging populatioh kequire additional investment from
outside sources beyond governmental financingaédacontinues on its current fiscal
trajectory.

Educational Structure — MEXT. Japan’s higher education system is organized by
the Ministry of Education, Culture, Sports, Scieaoel Technology (MEXT) who aims
to accomplish high levels of academic rigor aneéesive development of knowledge.
The higher education system aims to supplemergdkiernment’s efforts in areas of
science, engineering, research, and developmdns high-level research is meant to
increase human knowledge and to enhance econoretogenent and innovation
throughout the country (Overview, n.d.).

MEXT seeks to guarantee the quality of universiéied improve educational
ability, while at the same time supporting the rafe taking place at various
universities, including the development of univeesi based on individuality and
unique character, and enhancements to internattomapetitiveness. (Overview,
nd., p.1)
The Japanese education system, as well as theragotigives on this ability to create
inventiveness and uniqueness that drives the n&drarard in economic prosperity and
educational ranking. A quality assurance suppatesn has been constructed to check
for quality in the system through the Standard=stablishing University, the
Establishment-Approval System, and the Quality Amsce and Accreditation System in
efforts to improve international recognition ancke®ep up with the competitive nature of

education abroad and to create an increasinglgieffi system (Overview, n.d.).
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Currently, students begin their track in higheun@ation in Japan after completing
12 years of primary and secondary education. Méarle third of high school students
attend private institutions” creating a highly sfrad group of students entering higher
education (Teichler, 1997, p. 281). Students saxdgnsively for a comprehensive,
extremely selective entrance exam that will deteenii the student will attend a national,
public, or private institution, considering passintgichler (1997) explained the five
examination subject areas as “Japanese languaggyrfdanguage, social studies,
mathematics, and science” (p. 282). As can be&dnolear-cut concentration is
focused on the languages, science, and math, ¢as #rat have driven, and will continue
to drive, the Japanese economy into the globafrfmme This is a “one chance”
examination that differentiates students “on th&daf status of institution” (Marginson,
2011, p. 594). The examination leads to entrahea &stitutional level or certain
students attend an examination “cramming schooprépare to take the entrance
examinations again (Teichler, 1997, p. 282). Magn (2011) described this process,
“The examination mediates social competition incadion and focuses the investment
by families, while legitimating the university haachy and harmonising [sic]
educational/social outcomes on behalf of the stge594). Once admitted, traditional
degrees of bachelor’'s, master’s, doctorates, ani@gsional degrees are offered with
other specialist's degrees and certificates aviaijal®% of the 18 year old population
bracket were enrolled in universities, junior cglls, colleges of technology, and
specialized schools placing Japan in 2011 intagesbf near universal access to higher

education (Higher Education in Japan, 2012).
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Age Structure of the Education System: Japan
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Figure 3 Organization of the school system in Japan.

Note Adapted from “Higher Education in Japan,” 201it¢r Education Bureau, Ministry of Education,

Culture, Sports, Science and Technology, p. 4.

Of the academic degrees awarded, standard timedseio attain a degree are as follows:
bachelor’s, four years, master’s, two years, déstdive years, professional, two years,
and associate’s, two to three years (Higher Edoicati Japan, 2012). This near
universal access to higher education is particulainarkable as Japan provides a unique
scenario for extended research.

National, Public, and Private Institutions. Private household investment and
private enterprises cover most educational experetitnot supplied by the government

(Maruyama, 2012, p. 19). Most families are willtmginvest large percentages of their



TERTIARY EDUCATION AND ECONOMIC EXPANSION 78

income to support their children’s education. “D0B the proportion of tertiary
education funded by households in Japan in 200664&s.. This compared to 3% in
Norway” (Marginson, 2011, p. 596). 3.22 milliomdeénts attend 1,200 universities and
colleges in Japan and nearly 80% of these univessate private, creating an ability for
each school to focus on a specific, unique educatipath for each student where

research has been a focus ubiquitously (Higher &¢hrcin Japan, 2012).

Japan: Enrollment in Total Tertiary.
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Figure 4 Japan: Enroliment in total tertiary.

Note Public and private. Full and part time. Totalat® procured from UNESCO UIS (2013d), retrieved
from http://www.uis.unesco.org/.

During the 1960s and 70s, Japan confronted a desaand for higher education and in
efforts to alleviate this issue, the MEXT relaxedulatory policies to foster the
establishment of many private universities (Maruga@012, p. 14). This demand was
created by a rapid expansion of the economy atdug sncrease in household income as
well as a greater need for more highly skilled vewsk(Kariya, 2011, p. 247). Currently,
private universities are still housed under statg&rol and must abide by all policies of

the MEXT. The Japanese government and the Jappaepée for the most part agree
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that it is the role of the government to providghar education to the people. Private
universities provide education to the majority ebple, where national institutions
operate as leading educational centers for thétasg of elite students (Maruyama,
2012, p. 16). These institutions serve to creatwerse and complex population that
helps drive Japan to its prominence in the globahemy. National institutions have
tended to create the most highly sought after eyeg® as large conglomerates and
multinationals tend to prefer graduates from thetpoestigious universities and have
been charged to “take the reputation of the insituinto account more than the
competence the students actually reach” (Teich@97, p. 288). Kariya (2011)
explained that creation of a system with selectind elite institutions as well as lower
tier institutions, high standards can be met a$ ageéxtended access availability (p.
244). By creating a system with many types ofitngbns, arranged for many levels of
people, the majority of the population can paratgin higher education.

National, public, and private universities are bkshed as “corporations” and
these corporations are required to disseminatetselelocuments to the MEXT; all
national universities are referred to as NationaiMersity Corporations and are
designated as independent bodies of the state k§a@610, p. 15). Kitagawa (2009)
explained the quintessence of these corporatiotts romote increased independence
and entrepreneurialism, as well as to foster usbibal diversification and efficiency” (p.
264). As of 1949, certain former imperial univiées were bereaved of their elite status
and all three types of universities, public, preyand national, were to be considered as
equal under Japanese law (Kitagawa, 2009, p. ZB3¢re are still seven major

universities that serve as flagship institutiondapan, the most esteemed being the
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University of Tokyo (Maruyama, 2012, p. 13). Thas#itutions are considered very
prestigious globally and have fierce competitianirJapanese students and abroad.

During the 1960s and 70s the government concedtrstefforts on the
educational expansion of engineering and naturahse programs at each national
university in efforts to drive the technologicaldmo that was expanding rapidly in the
country (Saito, 2011, p. 2). As aforementionedirdyuthis time private universities were
being deregulated to open higher education to atgreortion of the population. This
created a rapid expansion of private universitresarapid decrease in quality of
education; Maruyama (2012) explained that becatigatp universities did not receive
government subsidies and became overcrowded witlests, financial difficulties and
shortage of facilities led to lower quality schogjiat the private level contrasted to the
public and national level institutions (p. 2; Sa2011, p. 3). Kaneko (2010) explained
that massive expansion of higher education geregeldéak conditions that prompted
guestioning of the system and the social consideraf how to improve the quality
(p-14). In more recent endeavors, the governmanblen working with private
institutions to increase this level of quality aodalleviate financial burdens with
increased subsidies to increase the overall Ievgliality for all Japanese and foreign
students. Marginson (2011) believes that the callaspect of the Japanese model lends
itself to the populations desire for the state’stdbution to “educational supply” (p.
595). These undertakings in investment in humaitalehave directly related to the
future demand for skilled labor in Japan and car@theconomic expansion.

In efforts to promote private institutions to eqaalwith public and national

universities, the Japanese government has platied &e decrease financial burdens on
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students by subsidizing operating costs, tax reolustimproved support for
management, and students’ loans provided by Theétron and Mutual Aid

Corporation for Private Schools of Japan (Highendadion in Japan, 2012). With such a
large populace involved in the private sector,N#eXT strives to place private education
in a similar educational quality as national unsitees. Kaneko (2010) explains, “The
arguments that expenditure of higher educationlgho® considered an investment, and
therefore should be born by the society as a whiotged the government to increase
revenues for the private institutions” (p. 16).olbher extended efforts, the MEXT has
placed strict quality assurance measures in pleEceraentioned in order to meet
mounting student needs, diversity of the studediband escalating international higher
education competition. Maryuama (2012) statesMtaXT’s ability to learn to utilize
third-party evaluation and self-evaluation areicaitin building long-term quality
assurance (p. 7). The MEXT has many enrichmergrpros in place for Japanese
institutions including undergraduate policy implertagion, graduate schools as centers
for high-level research, clarification of educatbpurposes and an amplified sense of
sovereignty, creation of shared research facilibiegoal of accepting 300,000
international students by 2020, and developmeB0ainiversities as centers for
internationalization known as the “Global 30” (HeglEducation in Japan, 2012;
Kitagawa, 2009, p. 265). The MEXT has doled ondficial support through the
Scholarship Program of the Japan Student Servicganization where interest-free
scholarships are granted up to certain amountgrfdergraduate and graduate students
and scholarships are granted to certain internaltistadents with specific quotas and

assistance amounts set by the Japanese goverrigimei( Education in Japan, 2012).
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This program is meant to ensure students remaimeiicountry as institutions desire
substantial enroliments, yet, as aforementionepduladion growth is decreasing.
Japanese higher education institutions have besatlginfluenced by this decreasing
population as the mood of competition is fiercetéigawa, 2009, p. 259). The MEXT
must encourage institutions to meet the considerqibbhlity assurance measures,
maintain its forward movement in light of hefty gid educational competition, and find
ways to maintain concentration on innovation anidjus capacities that will continue to
carry Japanese education into the forefront oféngducation. As the government
system has realized this call for origination,astsought to embrace the “entrepreneurial
university” as well as the service side of instaos in efforts to invigorate economic
growth (Kitagawa, 2009, p. 266).

Challenges and Policy Implementation While government efforts strive to
expand and develop the higher education systemmpan] dissatisfaction in certain areas
have been an issue. Maruyama (2012) and Teict®&7) explained that professors and
staff were found to spend too much time on reseanchnot enough on teaching efforts.
Institutional reforms were developed to increaseceotration on teaching at all levels,
as well as to maintain research efforts. Globatpetition from all areas in the world
has put pressure on the MEXT to enhance higheragiduc particularly graduate
research programs, in efforts “to secure intermatiealidity and reliability” and to
ensure the prominence that Japan currently holtseiglobal economy (Maruyama,
2012, p. 18). Kaneko (2010) described anotheeissis been the lack of dispersal of
information regarding institutional activities, @ss information is purely academic and

above the understanding of the average citizetheapublic has begun to prompt for
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more information with the advancement of the soomdortance of higher education (pp.
18-19). This initiates the need for greater tramspcy and increased dispersal of
information. Financing has become a critical isssiéinancial rigidity and reductions in
government disbursements have arisen recently;iaattution will be challenged with
assembling its own strategic financial plan (Kan&@i0, p. 19). Depending on the
financial security of Japan, the MEXT will needdetermine the best resource allocation
to uphold the current educational path in the cguniigher education in Europe and in
the United States has focused on driving internaticompetition and on resource
allocation through achievement of institutions eatthan solely based on number of
students in the door. Japan is also implementiagé policies, but because of the
dissimilar type of government and future mixeddisautlook, the future will hold how
higher education policy will affect institutions.

The MEXT is part of the government system of Japated as a constitutional
monarchy with a parliamentary government whereBimperor is characterized as a state
symbol and there is no federal system, simply £€fegtures that depend on the central
government for financial assistance (U.S. DepartroéBtate: Bureau of East Asian and
Pacific Affairs: Japan, 2012). GDP growth has b&tagnant or even reversing and
recent earthquake and tsunami disasters have stapan in a very tough economic time.
Slow nominal GDP growth is causing fiscal adjustte¢a be challenging and resolving
this financial predicament with proper policy atichgegy is paramount to the
continuation of the current educational system (OCZ)13c, p. 2). As Japan’s
government is trying to support the goals, spedlifjcfinancial goals, of the MEXT,

economic conditions will play a large role in theedtion of the higher education system.
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This system is upheld by grants, loans, and scéloilas that may not be plausible if
current fiscal conditions are not rectified. Jagacommitted to building a fervent and
intellectual society that is based on a uniqueteharacteristics, but must be able to
uphold spending with concrete economic foundatams$ sound underlying pecuniary
principals.

More recently, the MEXT worked with the Centralu®@ail for Education to
develop the report “A Future Vision for Higher Edtion in Japan” to present a long-
term design for higher education and elaboratedi@ys to measure improvements
(Saito, 2012, p. 5). Overall, fundamental consatlens include the current “age of the
‘knowledge based society,” in which higher eduacai®exceedingly important in
personal development as well as national strat@édtesimportance of the governmental
role in higher education, and designation of futeistgons for policy and regulation
(Saito, 2012, p. 5). The MEXT is constantly workito internationalize and globalize
with programs such as the “Global 30” and targé&dmitting 300,000 international
students by 2020. These strategies and poliaedsakeep the Japanese higher
education system on the forefront of global edaraéind competitive in the current
economy while expanding upon their current popatés abilities and educating a near
universal portion of the populace.

Norway

Demographics and Educational Structure The Kingdom of Norway resides in
the eastern portion of Scandinavia as part of NontlfEurope with a population of
4,707,270 (July 2012), a total land area of 323 &ffare kilometers, and a population

growth rate of 0.327% (CIA, Norway, 2012). Norway region containing abundant
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natural resources and has been practical and esbanth use of its considerable stash of
funds. For the year 2011, GDP was listed at $4@iNi6n with a real growth rate of

1.5% and GDP per capita of $53,400 with the majaritthe population employed in the
services sector (76%) and the remainder in ind2ttyl%) and agriculture (2.9%) (CIA,
Norway, 2012). Education is deemed considerablyalde for Norwegians, where
advanced levels of participation and completionsangght after and achieved. 6.8% of
GDP is spent on educational expenditures, rankimegad the highest percentages in the
world (OECD average is 5.9%) with 25% of the popalaholding a tertiary level of
education and 100% of the population being lite&dter the age of 15 (CIA, Norway,
2012;Education - from kindergarten to adult educati@d07).

The Norwegian Parliament along with the Norwedsovernment set all rules
and regulations for the education system, includiumgling, legislation, goals, and
curriculum. The Ministry of Education and Reseacodated and conducts all national
education policy, as each university and universit§ege is directly subordinate to the
Ministry (Universities and university colleges, n.dWithin each university and
university college, each is responsible for whicademic studies will be offered and
courses may be altered at the will of the instutiOversight by the Norwegian Agency
for Quality Assurance in Education and the Norwedientre for International
Cooperation in Higher Education provide governamgsr each university and university
college Education - from kindergarten to adult educati@007). One hundred ninety
five thousand students attend seven universitegrsspecialized universities, 24 state
university colleges, and 31 private institutionsend) after three years of secondary

schooling, students concentrate nearly entirelyegearch or the education of research
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(Education - from kindergarten to adult educati@@07). Most tertiary level students sit
within traditional age range of 17-24, yet studentsr the age of 25 can qualify for
access to higher education through a series of etanpy tests. About 90% of students
attend public universities and university colledas, some 10% do participate and pay
for private higher education, which is regulatedhos Act of June 11, 198&(ucation -

from kindergarten to adult educatip2007).

Norway: Enroliment in Total Tertiary
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Figure 5 Norway: Enroliment in total tertiary.

Note Public and private. Full and part time. Totalt®procured from UNESCO UIS (2013d), retrieved
from http://www.uis.unesco.org/.

Norway prides itself on offering equal access t@ducation by making all primary,
secondary, and tertiary education free to all ertiz while still providing one of the best

education systems in the world.
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Age Structure of the Education System:
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Figure 6 The Norwegian education system.

Note: Adapted from “Education — from Kindergarten to Adeducation,” 2007, Norwegian Ministry of
Education and Research, p. 25.

The Bologna Declaration and The Lisbon Strategy From 1389 to 1814
Denmark owned the land that now is Norway and nafdhe original education policy
was set by religious governance of the state Lath@rotestant Church and the King of
Denmark, notably The Education Act of 1739 stathmgt primary education was
mandatory (Welle-Strand & Tjeldvoll, 2002, p. 674s political parties shifted towards
a more socialist view, focus was set on equalitgaziess and cohesive learning by all
members of society. The Labor Party ruled from1t#80s to the 1960s and made many
changes within the education system towards a exqual, but competitive market.

Welle-Strand and Tjeldvoll (2002) noted governmeatabitions “to increase attention
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to goals and achievements relevant for Norway asgaial member of the global
knowledge society” (p. 7). These intentions créatelemand for an amplified
concentration on mobility, knowledge acquisitiongaccountability which was met by
signing The Bologna Declaration between Europeaiomsin efforts to increase
strength of the Norwegian education system.

The Bologna Declaration was signed into effectunel1999 by 29 European
countries’ education ministers (of which today 4®wot 47 European countries are
members) to create the Bologna Process and th@&amddigher Education Area in
March 2010, of which Norway was an original memiasra revolutionary assemblage
founded to increase collaboration in European Hidttkication as the system was
perceived as antiquated and outmoded (The BologmzeBs— towards the European
Higher Education Area, 2012; Lehre, Hansen, & La2k®9). The Process was
established to reacquaint Europe with its fundaaieahtecedent roots in higher
education governance, research, attraction, quality competition by “foster[ing]
student mobility and employability” through the ufeundergraduate and postgraduate
work that would meet the needs of an increasinghmex and global environment
(History, 2009, 1 2).

In the Leuven/Louvain-la-Neuve Communiqué, of 2a6@, main working areas

for the next decade were set, with emphasis omalstdicnension, lifelong

learning, employability, student centered learrang the teaching mission of
education, international openness, mobility, edooaresearch & innovation, as
well as data collection, funding of the HE and naihensional transparency

tools. (History, 2009, 1 9)
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This process was meant to reduce barriers for stadend faculty in higher education
settings as well as reinforce the international petitiveness of higher education in all
European nations. In addition to the Bologna Precéke Lisbon Strategy (Lisbon
Agenda) was passed by the Lisbon European Coum2000. The Lisbon Strategy
developed goals for the European Union to reinftihneecommitment to “employment,
economic reform, and social cohesion” through pudicifts due to globalization and the
broadening of the knowledge driven economy; tiperestates, “The Union has today
set itself a new strategic goal for the next dectmlbecome the most competitive and
dynamic knowledge-based economy in the world, dapafissustainable economic
growth with more and better jobs and greater smahksion” (Lisbon European Council
23 and 24 March 2000: Presidency Conclusions, 20008 Lisbon Strategy has placed
the European Union ahead of all other regionsimseof educational efforts by
establishing specific policies regarding educatioeform, specifically higher education,
innovation, employment, workforce development, camioations infrastructure,
integrated research efforts, as well as many othero- and macro-economic foci.

The Bologna Process instigated the Bachelor/M&betbrate (3+2+3) degree
structure (for most degrees with the exception eflitine and dentistry) in efforts to
change the university sector to fashion a moreiefit system with shorter study
programs (Vabg & Aamodt, 2009, p. 61). In 2003, Wwegian Higher Education
embraced changes introduced by the Bologna ProQesdity Reform legislation on
higher education, the first step in applying thédgoa Process, reestablished a degree
structure, system for grading, and a quality assmeaystem, the Norwegian Agency for

Quality Assurance in Education (NOKUTBducation - from kindergarten to adult
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education2007; Lehre, Hansen, & Laake, 2009). NOKUT i®aegnment agency that
was developed to stimulate quality enhancemenigl lBumnore complete and directed
controlling unit, as well as to foster communicatwith the Norwegian society to
preserve trust in its higher education systétmout NOKUT n.d.). NOKUT is also
responsible for accreditation of all higher edumainstitutions. Vabg and Aamodt
(2009) explained that Norway embraced these chaagsey endeavored to create a
more “formal relationship between higher educatrmtitutions and the state as well as
in the structure of institutional governance” adlae efforts to increase research
publications by means of an altered funding syqi@m 58-59). NOKUT provides all
tertiary educational accreditation and remains peaelent of the Ministry of Education
and Research, yet the Ministry still maintainsabdity to authorize statutes and
regulations (About NOKUT, n.d.). The Ministry oflication and Research must
recommend budgeting proposals to the National Absgrwhich in turn regulates
admission levels at each institution (Higher EdiacaFinance and Cost-Sharing in
Norway, 2008). The Research Council of Norway (R@Nd the Norwegian Centre for
International Co-operation in Higher Education,rgavith NOKUT, make up the three
governing bodies for tertiary education in Norway.

Recently, Norway has realized a dramatic shiftrirokments at the tertiary level
with an increase in technology as well as a shithe labor structure from industry-
oriented to service-oriented has established axtetmmand for higher education in
efforts to meets the demands of society and tolgupp market with a competent,

academically inclined, progressive labor force. éding to Vabg and Aamodt (2009),
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Norway is still highly dependent upon a raw matdsesed economy (oil, gas and

fish). The concern with the future role of higleelucation in Norway has to be

understood against this backdrop; the natural ressware expected to come to an

end within the next two generations and it is th@eecrucial to remodel the

business structure accordingly. (p. 62)
This creates an actualization for the Bologna Fsecas its efforts to increase research,
increase mobility and efficiency, and to decrease tspent in the system become
imminent. Education and business are expectedll@borate on a more global scale in
efforts to consummate research to augment eduehiomollment and extension.
Science and research are “perceived as centra¢ togeds of the expanding knowledge
society in which there is closer collaboration begw higher education and industry” (p.
65). Along with government efforts, educationadtitutions are working towards
building systems that meet the increased needsctéty and industry that will help
propel Norway and its European neighbors into # generation of research initiation,
financial stability, and economic prosperity thastbeen unsettled in current times. The
education system is fashioned to have “a permaéstis social and economic
contributions in terms of supplying the market vathappropriate labor force” (p. 61).
This relationship is still being cultivated to augmh human capital capacities, strengthen
the knowledge society, and enhance the associa¢ittveen economic needs and
academic outputs.

Government and Student Mobility. The government system of Norway is
increasingly entwined with the Nordic educationtegs, and this relationship provides a

central backbone to the growth of the country adale. Norway operates as a
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hereditary constitutional monarchy, where the ksxgeated mostly as a ceremonial
figure, the prime minister is the head of the gaweent, and Norwegian Parliament,
known as the Sorting, formulates major politicatid®ns and is formulated by a
proportional system of representation of the paitiethe country (U.S. Department of
State: Bureau of European and Eurasian Affairswdgr 2012). Economic conditions
hold positive for the region despite increasindbalt economic conditions throughout
Europe and abound. With an average GDP per cap$#88,103 (World Bank, Norway,
2012), Norway is considered one of the world’s wWeabkt economies with emphases on
natural resources, oil, and gas production as ntajotributors towards increasing
economic prosperity. Unemployment in Norway is ltheest of all of the countries in
the world, at 3.60% (world unemployment sits aro@ritb%) (World Bank, Norway,
2012), contributing further towards the acceleratb economic development. Financial
regulation is strict, and high prices for oil maiimt a growing economy amidst financial
turmoil in Europe and abroad. The OECD Economiw&gof Norway (2012) affirms,
“Norway’s economy...should escape relatively unsaifinem the current euro area
turmoil. This resilience owes a lot to the improent of terms of trade and the prudent
management of petroleum wealth” (p. 5). Norwagascurrently a member of the
European Union (EU), yet it trades freely withauntries in the EU under the European
Economic Area where the four freedoms of the EWeds, persons, services, and capital
— are applied (U.S. Department of State: Buredtusbpean and Eurasian Affairs:
Norway, 2012). The OECD Economic Survey (2012)sgoeto state that the Norwegian
egalitarian society has contributed towards highaa@ohesion and inclusiveness as

important points in such a strong fiscal policy%p. Because of this cohesion, strong
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education policy urges students in certain dir@stito maintain a balance of knowledge
within the society. Students are urged to paritgpn the sciences, mathematics, and
agriculture and are awarded extra “points” whenapg for admission to university
(Regulations Concerning Admission to Higher EdurgtP009). These studies are
means to focus on maintaining a strong emphasmatmal resource expansion;
additional funding from meticulously managed petuwh revenues has allowed Norway
to reap financial, social, and capital benefitg thalriven by a focus on research and
development (OCED, 2012a).

Students travel freely from country to countryhe EU and Scandinavia, often
transporting intellectual knowledge and human edpitat is desirable to maintain within
boundaries. Norway is one of the only Europeatestthat still offers free education to
all students, including non-Norwegian citizens.eTinistry of Education and Research
stands by its assurance of equality of educategmndless of nationality; this led to
increased applications to Norwegian universitieg. (@niversity of Oslo) over recent
years as neighboring countries of Sweden and Ddnhsae discontinued this policy
(Grove, 2011, p. 2). There is a high level of mibpibetween students in Scandinavian
countries, as student grants are accepted in n@mmytries and because of the ease of
credit transfers created by the Bologna Processwaly hopes to entice top researchers
because of its free graduate and PhD programsnbst maintain high standards for
students and faculty alike in the current competignvironment in Europe. “Through
an internationally oriented academia, we educat@esits who are competent for work in
a globalized world, and researchers who can befnefit and contribute to the global

community of knowledge” (North America Strategy féigher Education Cooperation
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2012-2015 of the Norwegian Ministry of Educatiordd&esearch, 2010). Norwegian
institutions and government must maintain and ereatv means to compete globally for
enlightened, progressive students, who are acadéynicclined and can contribute
towards the growth of society.

The North America Strategy for Higher Educatioro@eration 2012-2015 of the
Norwegian Ministry of Education and Research (20plains that Norway not only
intends on capitalizing on mobilization of Scandiaa and European students, but has
paved the way for a “knowledge collaboration” betwéorway, the U.S. and Canada
(p. 1). This collaboration was supported by that8gy for Norway’s Scientific and
Technological Cooperation with North America in 3Gihd the North America Strategy
for Higher Education Cooperation for 2008-2011sthpolicies were implemented to
create models of best practices and to promotgautishal collaboration at the
government level and network arenas (p. 1). Thewmdgian Ministry of Education and
Research aims to focus on research cooperatiaomgydarly in the areas of Masters and
PhD level students. Arnesen (2000) explainedpgbhty has also been implemented to
develop support for research in more sparsely @bpdlareas “through a very active
regional policy and a strong welfare state” (p.)2280licy implementation is grounded
on an output-based system, as certain objectieesat; resources are allocated
accordingly based on expected output and perforenareasures.

Historically, universities are one of the mostyaiiéng and lasting social
institutions in all of Europe, “As such the univiggdhas shown a remarkable institutional
dynamics of change that allowed it to maintainexiftle and rather effective balance

between internal continuity and external respomggs” (Maassen & Stensaker, 2012, p.
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757). In understanding the efforts of the Bologmacess and the Lisbon Strategy in
Norway, it is important to note that these policie=re implemented to increase
employment, economic advancement, and social comegss education was considered
the cornerstone in solidifying these policy aspamas. The urge towards science-based
areas of focus are highlighted by Maassen and &ten$2012) in explaining that the
Lisbon Agenda is a socio-economic model “with arpkasis on science-based
innovation as the engine of economic developmedtegiiucation as a necessary
investment in human capital” (p. 760). Norway wames to aim to increase student
capacity and knowledge through local policy ancatgeEuropean policy
implementation. As educational equality is seearasnportant factor in educational
policy, reliability on natural resource managemamd successful fiscal policy have been
key in Norway'’s flexibility in their educationalrsicture.
Comparison of Economic and Educational Data

In efforts to build a greater understanding ofshmilarities and differences
between Israel, Norway, and Japan, the researobated several visual comparisons
based on UNESCO UIS data. As the population dadevs, Japan has a much larger
population than the other two countries and grewennapidly from the 1970s to around
2000. Japan’s population growth rate slowed thinaihg 2000s from 125,720,310 in
2000 to 126,551,705 in 2009, then actually stagicteasing to most recent population
reports of 126,434,653 in 2012 (UNESCO UIS, 2013%g.shown, Israel and Norway'’s
populations were 7,694,670 and 4,960,482, respygtiin 2012 (UNESCO UIS, 20134,
2013c). Each of these countries has had relatstalyle, yet small, population growth

each year since 1970. This graph shows the caasildedifference in population
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between Japan and the other two countries and noaidp valuable insight into
differences in policymaking choices or rationaleddferences in tertiary education

enrollments or tertiary educations enrollment inleconomic growth.
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Figure 7. Total Population (Japan, Israel, Norway).
Note: Data procured from UNESCO UIS (2013d), retrievedht http://www.uis.unesco.org/.

In comparing GDP per capita in current US dolléssgel, Japan, and Norway all
have higher GDP per capita’s than the world avera¢mway saw a sharp decline with a
hard hit from the financial crisis in 2008-2009oMWay had the third highest GDP per
capita in the world in 2011, as they rebounded rfably after the crisis. Japan realized a
smaller blow from the crisis, but had been osaiigsince the mid-90s; Japan also
observed significant growth in GDP per capita fro®80 to 1995 through the
aforementioned technology boom, but has had sloga&rGDP growth since recent
tsunami and earthquake disasters. Israel hassseaay GDP per capita growth with a

small decline in the early 2000s due to the teatgybubble, as Israel’s industry and
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technology based society suffered slighty.
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Figure 8 GDP per Capita (Current USD).
Note: Data procured from The World Bank, retrieved frbtip://data.worldbank.org.

When measuring enroliment in tertiary educatibe,researcher based Figure 9
on total population to display a level comparis&mnrollment in total tertiary over
population gives the percent of the population Wt currently enrolled in tertiary
education for the particular year in question. sTdriaph indicates that Japan’s tertiary
enrollment per population slightly decreased frddd@&to 2010. As Kaneko (2010)
stated previously, the massive expansion from tite880s to the mid-1990s initiated a
lacking education system with reduced quality tastons that have been slow to recover,
particularly with a slowing population growth ratksrael and Norway have been on a
steady and significant increase in tertiary enreltts, around 5% in 2010, and are much

higher than the world average, around 2.5%. Agasrthe population in each country
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varies, enroliments are somewhat deceptive aslarent could be increasing, but at a
slower rate than the population is increasing,sodment could be increasing, but the

population could be decreasing and vice versa.
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Figure 9 Enroliment in Total Tertiary/Population.

Note Data procured from UNESCO UIS (2013d), retriefredn http://www.uis.unesco.org/.

World average expenditures on total education@ereent of GDP has held
relatively steady for the past 40 years, averagnogind 4.5%. Large spending cuts were
observed in Israel from 1985 to 1988, most notétolyn the expansion of private
universities and the lack of public funding to thégpes of institutions. Since the mid-
1990s, Israel has maintained declining public edjiares on education as a percent of
GDP, which partially was from increases of privatian and decreases in government

control of universities, but also from primary asgtondary educational expenditure
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reductions that are outside of the scope of tlisarch. Japan observed decreases in
public expenditures on education from 1988 to 1®8R a steadily increasing GDP

(USD 3,015,393,553,892 to USD3,852,794,371,5949, tdwsimilar factors as Israel of
increasing numbers of private institutions thateveot funded by the government. Japan
has held steady in their levels of expendituresdurcation while GDP continues to rise,
yet tertiary enrollments have fallen since 200®aflsaid, the population has also started
to decline as of the late 2000s. Norway'’s ratexgdenditure has oscillated through the
years, but remains very high, around 7% in 2018e ®ECD average educational

expenditure in 2012 was 5.9% (OECD, 2012).
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Figure 10.Public expenditure on education as a percent d?GD

Note Data procured from The World Bank, retrieved frbttp://data.worldbank.org.

A deeper look into public expenditures per pupibgoercent of GDP per capita
for tertiary education in the three countries’ r&gea more detailed picture of federal
funding. Expenditures per pupil for tertiary edtima carried much higher percentages,

ranging from around 18% to over 50%. The World IBarebsite explained,



TERTIARY EDUCATION AND ECONOMIC EXPANSION 100

Tertiary is the total public expenditure per studartertiary education as
a percentage of GDP per capita. Public expendftungent and capital)
includes government spending on educational ingtita (both public and
private), education administration as well as siibsifor private entities
(students/households and other privates entiij€se World Bank, Public
expenditure per pupil as a % of GDP per capitatidrgr 2013)

This figure explains much about how important tbardry of Norway believes

public spending is on tertiary education, even gtothere was a slight decrease

from 2009 to 2010. Japan increased spending Wdréel has consistently

decreased public expenditures per student as aniestGDP per capita.
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Figure 11 Public expenditure per pupil as a percent of @@Pcapita. Tertiary.
Note: Data procured from The World Bank, retrieved frbtip://data.worldbank.org.

Conclusion
Conduction of previous studies has led to impradiedemination of data and

enhanced quality and reliability of educationalediair all countries. As researchers
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further collect data and form models, superior @¢alection methods will be formed

and, ultimately, better decisions will be able éorbade. Barro (2013) concluded that
wide-ranging samples should be tested in orderakenprecise extrapolations from data
about policy implementation, despite concerns @fliggof data (p. 327). Krueger and
Lindahl’'s (2000) work was in agreement with Bamdhat they recommend exploring
regional growth from countries with reliable datatf then using econometric modelling
to correct measurement errors and fill gaps indétta (p. 44). There are many means to
test and model educations effect on growth; prevr@gearch has shown that there are
hundreds of methods, means of calculation, waystefpreting the data, theories, means
to correction, methods to correct errors, and iwicexperimentation that can produce
results of all varieties. This research was derivem several other previous
researchers’ models, with proper adjustments mdaeermhe researcher deemed
appropriate. The literature on human capital dgwalent continues to expand and only
will become enhanced and of better quality oveetirData collection plays a large role
in building reliable and valid results and as m@search is conducted, these data tables
will only become more complete and more extensuar time to help build better
research, models, and outcomes. Further discus$imevious models and data

compilation can be found in Chapter 3.
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Chapter Three: Methodology

Theoretical Framework

The attempt to link educational inputs and ecomomnitputs has been constantly
contemplated as researchers around the world loaxghsa model that would accurately
describe the relationship between these two vasabBeginning with Schultz and
Denison, econometric equations have been buitedesltered, analyzed, modified, and
transformed repeatedly as the world’s understandirggatistical analysis advances and
the ability to collect large amounts of valid datgpands. With this expansion of data,
variables to consider has increased dramaticdlhe original models of Shultz, Mincer,
and Rubinson and Walters considered a much sn@atieunt of variables on a
considerably broader basis, where more current mad@arro and Lee and Hanushek
rely on a much more detailed measure of varialilaswere thoroughly analyzed for
actual, valid input into the model (i.e. increasiRf)). Not to say that earlier models were
not thorough, but the capacity of which data isla#e about each individual country
has expanded radically in the last fifty years ledsrecent researchers to be able to more
precisely define which factors are actually conttitig towards economic advancement
versus more theoretical options that have gonestede

In the following section, the researcher will geue overview of several previous
econometric models used in understanding the oalship between educational and
economic factors by many leading researchers. elseslies range from simple linear
analyses to complex and extensive models. Thanmgser used what was believed to be
the most encompassing and important indicators li@ding the model for this study,

taking into account data available through the jougsly listed databases. Previous
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research studied has been published and citedoligdinds of other researchers and is
assumed to be mathematically and statisticallydvali
Previous Models

In examining previous models, it was the aim ef thsearcher to begin with
original models fashioned in the 1960s and to emplather equations that have been
constructed from these initial models. It is beydime scope of this research to cover
every educational model constructed over the ppi&gtyears; therefore, concentration on
central theories and hallowed researchers watia point. Because of the complexity
of each model, a brief outline of variables is gives well as equations used when
determining specific relationships contemplated.

Mincer. Mincer (1974) aimed to explain the relationsbgiween amount of
schooling and an individual’s particular earningsvhat has become known as the
Mincerian wage equation, as follows: InWpo + P1S + B2X; + PsXi® + & where InW is
wage for individual i, 8s years of schooling, X6 experience, and;Xs experience
which can also be written in the form log y = lagyrS+ X+ sX? where y is
earnings, yis an individual with no education or experien8as years of schooling, and
X is potential years of experience in the laborkea(Mincer, 1974; Krueger & Lindahl,
2000; Lemieux, 2006). Mincer found that the reliasioip between experience and
earnings was mostly concurrent between groupswaitiing levels of education as he
also found that time spent in school is the mabem@nate of earnings, rather than
degrees earned, which allows for comparisons betweentries with various

educational systems and years to complete a plartidegree. Heckman and Klenow
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(1997) aggregated this equation across individoahtries in, as deemed, the “Macro-
Mincer” wage equation:

In Y% = Boj + B1jtSujt + & where Yo is the geometric mean wage andsS

education, as well as in a follow up Macro-Mincédfettentiation equation

of AIn Y% =PB’o + B1jtSujt - Pujt-1Se1 + Ae’p wherep’o is the mean change in

intercepts ande’; is the deviation between each country’s intercept

change and the overall average. (Heckman & Klerd®8y7; Krueger &

Lindahl, 2000)
Here, individual countries were compared betweerP@DQuations and the micro-Mincer
model to gain insight into educations role in thege equation. Stevens and Weale
(2003) used the Mincer equation to find the eftdatducation on economic growth at
the individual level created an increase in incdimd 0.1% for all countries, but only
6.5% in advanced countries (p. 6,8). The full ektd# the Mincerian wage equation is
beyond the scope of this research, but it is ingmarto note that this equation is used as a
basis for several other studies, including Krueaget Lindahl (2000) (e.qg. In Y= Bo;: +
B1itSijt + &ijt for country j at time t) and Psacharopoulos andifzg (2004) (e.g. WV = a
+BS + y1EX +v:,EX? + ) as well as many others. Psacharopoulos and Bsif2004)
explained that this “semi-log specification” yeafsducation is the average rate of
private return to an additional year of educatioespective of which year of education
being referred to. These particular researchdiseutlummy variables to escape this
issue.

In continuing to look at Krueger and Lindahl’s (2)@vork, they examined

whether varying levels of education were related particular country’s consequent
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GDP growth rate, as formulated from a “log-linearrengs-education relationship” that
earnings are increased by 10% for each additiongfeschooling in the United States,
but to varying levels in countries worldwide (p. Brueger and Lindahl estimated a
model that proves that, typically, countries that @ or above their unique stable income
average grow more slowly than countries that atewép.13). This is explained in the
following equation:

AYj=Bo+P1Yjr1+ P2S; 1+ BaZir1 + & WhereAY; is the change in log

GDP per capita from year t-1 to ti¥s the log of the initial GDP per

capita, $1is average years of schooling in the populatiothéinitial

year, and Z includes inflation, capital, and “rule of law indeas this

equation is typically estimated with data for asss@ection or pooled

sample of countries spanning a 5, 10, or 20 yeaogé€p. 13).
In this equation, it is anticipated that countueth higher levels of income generally
have populations that are more educated, have atoess to capital, and hold the
capacity to expand the workforce and to derive befiem increased access to
technology (Krueger & Lindahl, 2000, pp. 14-15,.ZMat said, countries with lower
levels of income have the capacity to expand hucagital at a greater rate and could
potentially utilize technological gains at a greatde, however, countries with higher
levels of income are generally expected to reaibeggher GDP growth rate as
aforementioned.

Potential bias of coefficients on capital may beaked because the
measurement of capital is a derivation of investnflews, where GDP per capita is a

direct function of investment and countries withicdkeconomic growth typically realize



TERTIARY EDUCATION AND ECONOMIC EXPANSION 106

increased levels of investment (Krueger & Lind&a00, p. 17). Krueger and Lindahl’s
research shows that a statistically significantease in the average years of education
has a positive effect on economic growth in theyltarm (10-20 years), but not in the
short term (5 years and less) (p. 25). The reBeassavere cognizant of the high level of
correlation between men and women in regards toagutun levels, as they prefer to use
an average of men and women for econometric aisalysk8).

Psacharopoulos and Patrinos (2004) measured pratates as well as social
returns for three levels: low income, middle incom@ed high-income countries. They
found that Latin America and the Caribbean heldhig&est returns to education,
including mostly low and middle-income countriest bverall, an increase in
educational supply has led to a decrease in eduedtieturn, ceteris parabis (p. 16). This
research is often contrary to alternative studasthe regional study conducted is
extensive.

Glewwe, Hanushek, Humpage, and Ravina (2011) aimedderstand how
expenditures on school resources effect educatertabmes in varying regions of the
world. Glewwe et al. cite the positive, signifitaalationship between increased worker
productivity as a result of increased educationiancease in income (Mincer, 1974) as
well as the positive, significant relationship beém increased education and economic
growth (Hanushek & Woessmann, 2008). When attergt understand the impact of
availability of school resources (beyond the saojp@oney) in developing countries,
Glewwe et al. utilize the following production furen:

A=a(S, Q, C, H, I) where A is skills learned (sslement), S is years of

schooling (Endogenous), Q is a vector of schooltaadher
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characteristics (inputs that raise quality) (Exames), C is a vector of

student characteristics (including “innate abiljtyExogenous), H is a

vector of household characteristics (Exogenous), an

| is a vector of school inputs such as daily atsemod, textbooks, etc.

(Endogenous). (pp. 6-7)

Parents will choose S and I in efforts to maxintipesehold utility, where
“Policymakers are primarily concerned with the iroipaf school and teacher
characteristics (Q) and prices related to schodi)gn years of schooling (S) and
eventual academic achievement (A)” (p. 7). Théanst measured these variables
against PISA test scores in efforts to determieestiught resource relationship. It was
found that operating a school that has full resesiavailable, including a roof, floor,
walls, desks, and chairs impacts schools learniigt@st scores positively, as well as
features such as greater teacher knowledge, aviylalh tutoring, and an lengthened
school day (pp. 41-42). Policy implementation lkekshed upon these recommendations
would support increased test scores in developdogtries, as well as a focus on
increasing the amount of schools in a particulgrom in efforts for students to spend
more time in the classroom.

Cobb-Douglas Production Function Walters and Rubinson (1983) utilized
measures of economic output, labor, capital, andt&tibnal expansion. In developing an
estimation model of the effects of educationaliatieent on economic growth, Walters
and Rubinson utilized a multiplicative model or Gebouglas model to estimate the

dynamic relationship between these two componentsa following equation: Output
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A LAB{CAP/ED.’e° where A, B, y, € are constants, t is time (p. 484). The variables
were defined as follows,

Output: The value of all goods and services producehe private

domestic economy (gross private domestic)....LabputLAB): ...total

person-hours worked per year in the private domestbonomy....Capital

Input (CAP):...Kendrick’s capital input index, a maes of real net

capital stock (land, structures, equipment, invees) in the private

domestic economy and ED as varying educationalde(@/alters &

Rubinson, 1983, pp. 482-483)
Barro and Lee (2010) estimated the Cobb-Douglagymtton function in the following
equation, “Y=AK*H'" whereY is outputK is the stock of physical capitad, represents
human capital stock, arldenotes a measure of total factor productivity”1#). Skare
(2011) evaluated impacts of human capital in Ceoasing the Cobb-Douglas production
function in the equation, “¥= AK{“HN*?, where ¥= GDP for Croatia...; & Total
factor productivity (TFP) or technology; K Capital stock. . . .; \= size of the labor
force; [and] H= Human Capital’ (p. 675). He then furthered tatculation from level-
level to log-log, InY = InA;+ alnK; + BInH; + (1-v-p)InN;. Basic use of the Cobb-
Douglas production function was found in a varietyorms, but the underlying
economic construct is the same. Walters and Rabi(ls983) aimed to substantiate that
students who spend an increased amount of timehimo$ would gain greater knowledge
and therefore become more productive and valuabjgagees, therefore economic
productivity as a whole would increase to estabdislexpanded economy or increased

growth. In their first model, enroliments, expendes, and attendance were used as
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measures of educational achievement as the redaijpbetween these factors, primary
and secondary schooling, and time lag (10 and aésysvas established. In the second
model, two time periods were utilized, 1933-1968 4890-1928, as LAB, CAP, and
number of degrees awarded (High School, BS, MA, PWeére listed as endogenous
variables; the same time lag was utilized (10 ahgear) and B Durbin-Watson, and

rho hat were each analyzed. Walters and Rubirmamdfthat secondary education had
an impact on GDP with a ten year lag, but not tyeas attributed to the massification of
secondary education, and PhD degrees awarded pagiteve, significant relationship
with GDP with a ten year lag from 1933-1969, aslaited to policy changes such as the
New Deal and the Progressive Era as businesshs ldrtited States “began increasingly
to turn to more capital-intensive production” tiaduld require an increase in research
and development infrastructure (p. 490).

Schofer and Meyer Schofer and Meyer (2005) employed a quantitginvaled
panel data analysis with a dependent variable filement per capita in higher education
(p- 32). Many world-level and national-level dedent variables were considered that
are encaptured in aforementioned hypotheses. rigadncluded that education expands
with greater enrollments during periods with morevalent systems of democracy and
that nations that previously lacked tertiary edisrasystems expanded more rapidly than
those that had more developed systems (pp. 371%0More surprising and pertinent to
this research are findings that effects of ethneidity, referred to as “ethno-linguistic
fractionalization” are significant and negativer@ation to “ethno-linguistic diversity;
tertiary enrollments grow more slowly in diverseisties and faster in homogenous

ones” (p. 40). Based on the ethnic makeup of Isdapan, and Norway, these three
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countries are considered highly homogenous asthikl account for a portion of their
heightened academic achievements. Schofer andrMeygelude with a discussion of
strengthened education systems standing as anphafibo cultural amalgamation and as a
means to promote structure and collaboration betweantries worldwide.

Hanushek and Woessmann Hanushek and Woessmann (2008) commenced
building their model based on a simple earningsehadhere “individual earningy) are
a function of the labor market skills of the indival (), where these skills are
frequently referred to simply as the worker’s hursapital . . y =yH + €” (pp. 609-

610). A common goal of researchers utilizing #gsiation is to reach an unbiaggdrm
while inserting additional terms that interpret tdapacity of cognitive skills on human
capital. These skills are further examined indghaation H = AF + [1Q(S) +JA + aX +
v” (p. 610), whereR) is family inputs, §) is school attainmenQ(S is quality and
quantity of school provided input#)(is individual ability, andX) is other factors, such
as experience or health (p. 610).

Hanushek and Woessmann (2008) commented upon mgawélih educational
outcomes, as years of schooling were forecastecktiie the same outcomes, regardless
of country or region, and more specifically, of bjyyeof education. The concluding error
term was systematically based on varying aspedspairticular country; Hanushek and
Woessmann found that educational rate of retuabait 10%, where higher returns were
realized in lower income countries, with reducels of education, and for women (p.
615). The authors concluded that under sever@ti@ns of models, samples, and labor
market conditions, “cognitive skills are directlated to individual earnings and,

moreover, there is a consistency even in the mstinates” (p. 626). Policy
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implications include understanding the causal i@tship between cognitive abilities,
specifically through calculated differences in wstres (i.e. PISA scores). Hanushek
and Woessmann (2008) found that indicators of opesito international trade and
security of property rights are the most significdeterminants of institutional policy
framework, a principal determinant of economic depment (pp. 639-640). Significant
results were observed when testing the theorytoddicing blanketed education policy
to be more inclusive of the entire student popafatf a country, as well as when testing
the significance of directing efforts on concergcheducation of the top performing
students in the country; each were found to hgves#tive, significant relationship with
economic growth (p. 645).

Skare. Another study that employed Schultz’s originaldel was that of Skare,
who utilized a growth accounting model to testithpact of human capital on economic
development in the country of Croatia. Croatia s@lected because of its former
existence as a socialist country and its sociétat®ire as a country in transition. Skare
(2011) employed the following equation, H €&,S,P), where E = forgone earnings
(average income*number tertiary students); S =ad@sipenditures on education; P =
private expenditures on education; H = human chfpité673). Skare (2011) conducted a
marginal effect analysis to test the robustnesssohuman capital model and to derive
elasticity coefficients to calculate changes in hamapital, physical capital, and labor in
relation to GDP (p. 678).

Barro and Lee (2010) Barro and Lee (2010) gathered data from UNES@® a
Eurostat, with certain data separated by decompnsitethods. Barro and Lee (2010)

used five-year intervals from 1950 to 2010 frons tipthered data. The authors denoted,
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“h%; as the proportion of persons in age grapyfor whomj is the highest level of
schooling attained{=0 for no school, 1 for primary, 2 for secondany & for higher at
timet” (p. 4). Barro and Lee (2010) employed a forwexttapolation method where
“the distribution of educational attainment of ageupa at timet is the same as that of
the age group that was five years younger at tibiéh’, = h; 5" (p. 4). Greater detail
was drawn upon for variations in mortality and suarate calculations where results
indicated that higher education rates yielded lomertality rates and vice veréaBarro
and Lee (2010) developed forward and backward-#etimates to calculate missing data
and then regressed these values against actuaisceasies, which was important in their
calculations of educational attainment by age grotipzing the aforementioned
equation (pp. 5-6J. Barro and Lee (2010) constructed reliably ratissprior used by
Krueger and Lindahl (2001), as “the reliabilityicajauges the fraction of the variability
of an (unobserved) true variable in the total \@hty of the variable measured with
error” (p. 13). As calculated against other priavdels (e.g. Cohen-Soto (2007) and De
La Fuente and Domenech (2006)), Barro-Lee estinmategs accurately represent true
levels of reliability and convey more signal inéand in changes over alternatively
compared models (p. 13).

Based on alterations to the Cobb-Douglas prodadtiaction, Barro and Lee
(2010) guantified the relationship between humapitaband output in the equation
“log(y;) = B + B1log(k:) + B2(s:) + €. The coefficienp; is the share of capital in

total output ¢) andg. is the marginal rate-of-return to an additionalry@faschooling”

2See Barro, R. J., & Lee, J. W. (2010). A new dateof educational attainment in the world, 195020
for a full discussion of calculation of their usktloe forward and backwards extrapolation models.
Appendix Note 1.A gives detailed methods and equatused.

% Ibid. See Appendix Note 1.B for a detailed explanatibfooward-flow and backward-flow estimates.
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(p. 15). Panel data was collected from the Bame-tiata set, as well as the Penn World
Table for 127 countries from 1970-2005. This enumais subject to potential omitted
variable bias as certain economic variables thee fi@e capacity to influence human
capital and output per worker concurrently may haeten excluded, that said, Barro and
Lee affirm that the use of a country-fixed-effectsiable removes endogeneity bias in
this instance. A second possible bias is thatnofibaneity, where endogenous and
exogenous variables are jointly determined; “Thymificantly positive effect of
education on output may reflect reverse causaffiy’16). Barro and Lee suggest
controlling for this bias with the use of propestitumental variables, potentially using
the Mincer-type regression. Utilizing random-etteand fix-effects estimation
techniques, Barro and Lee (2010) found that eaditiadal year of schooling would
increase output of the world economy by about 294 7.

Barro (2013). Barro’s 2013 research model was built upon geegal empirical
construction of the extended neoclassical growtdehmf the equation “Dy = F(y,y*)
where Dy is the growth rate of per capita outpusg the current level of per capita
output, and y* is the long-run or target level ef gapita output” (p. 3). The variable y is
commonly highly correlated with y*, as wealthiemuodries (high level per capital output)
generally carry high target levels as well; asngreases, Dy increases with changes in
government policies, particularly in this researchelationship with educational policy
(pp. 3-4). As target level per capita increasesgegnments implement policy changes,
and, over the long-term, y increases. Barro fogasebroad policy changes to predict

direction of causation on long term growth ratestigh the analysis of broad panel data.
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“Dy is inversely related to y; Dy rises with y*.h€& value of y* depends... on
government policies and institutions and on theatter of the national population”
(Barro, 2013, pp. 3-4). This equation lies aslthsis for Barro’s framework, where he
runs a panel regression (in efforts to reduce nreasent error) on all OECD countries,
extending over three periods, 1965-75, 1975-85,1885-95. The eleven explanatory
(or independent) variables are as follows:

Log (per capita GDP), log (per capita GE)fhale upper school, ratio of

government consumption to GDP, rule-of-law indeac(brs of capacity of

the legal system, efficiency of the bureaucradglihood of

expropriation, and extent of official corruptionragasured by Political

Risk Services), openness ratio (ratio of exponts phports to GDP),

openness ratio*log (GDP), inflation rate, log (td&atility rate), ratio of

investment to GDP, and growth rate of terms ofdr@dtio of export

prices to import prices (pp. 10-19, 35-38).
Other factors of education, years of schoolingjiquaf education (test scores rather
than years of attainment), health variables (IMpeetancy at birth and infant mortality
rate), OECD country versus non-OECD, and policiugrices on growth and investment
were also considered (pp. 20-30, 39-43). Barraddithat the growth rate of per capita
GDRP is inversely related to the starting level ef papita GDP”, as well as finding that
the growth rate has a significant, positive relaitip with educational attainment levels
in males in secondary and higher education (p8130-Barro concludes with several

observations about developed versus developingmgtbut cannot make any precise
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assumptions about policy implementation in eithreug specifically because of a lack of
accurate observations.
Research Methods and Design

Data collection, processing, and analysis: Overvieof the data The
researcher collected data from the United NatiahscBtional, Scientific, and Cultural
Organization (UNESCO) Institute for Statistics, ECD, the Barro-Lee Databases, and
The World Bank, of which data were collected byreamber country that was
analyzed and updated by The World Bank Developréeoup. The World Bank
Development Group is responsible for the collecaod maintenance of The World
Bank data in efforts to create an internationagisteal system that member countries can
use to gain particulars, as well as to create gdvigicture by the use of data analysis and
beyond. The data are utilized by teams in membentces “to prepare Country
Assistance Strategies, poverty assessments, resgadies and other forms of economic
and sector work” (The World Bank, Data Overview120f 2). The quality of the data
depends on the statistical data collection systeeach member country and The World
Bank Development Group interact with the data cbdles in member countries to ensure
improvements in collection and reporting. Devetgpcountries often face difficulties in
performing quality data collection, The World Baaikns to assist these countries by
means of several actions plans implemented to sugpoprogression of statistical
infrastructure in each region.

Data inconsistencies may occur because of callectiethods; The World Bank
publishes data with World Development Indicatord &hobal Development Finance that

help to ensure that data is collected from offis@alirces (The World Bank,
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Methodologies, 2012,  3). The World Bank usesadgal Data Dissemination System
framework to measure member country’s statistigsiesns to:

(i) encouragle] countries to improve the qualityofficial statistics; (ii)

provide a framework for evaluating need for datprovement and setting

priorities for statistical development; and (iijide participating countries

in the public dissemination of comprehensive, tynaktcessible and

reliable economic, financial and socio-demograiatistics (The World

Bank, Data Quality and Effectiveness, 2012, 1 2,).

The World Bank is accepted as a valid source & datl provides a massive amount of
data to corporations and individuals alike (The Wd&ank, Data Quality and
Effectiveness, 2012). This data was used by theareher to formulate an examination
of the three countries using specific indicatoresgn by the researcher produced by The
World Bank.

The World Bank’s databank collection for each mentdountry consists of
approximately 1800-2000 indicators for each coufifiye World Bank, Data Overview,
2012). The indicators are of a wide variety ofitspincluding information on GDP and
tertiary education statistics and are reportethénimtention of disseminating as much
information as possible about each member cour8tgtistics are presented on each
country from 1960-2012; some indicators have coteplata for this time range and
others have significant gaps in the data.

By utilizing an ordinary least squares (OLS) regi@s analysis, the researcher
estimated how various causal factors influenceidglesvariable of interest. This

estimate implies a true relationship, but an unkmewact relationship; the causal factor
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determines the relationship between the causafaeind the constant. A multiple
regression analysis allows for use of simultanemusideration of multiple factors to
explain variation in the dependent variable (Ridsa2009). The researcher has chosen
the following indicators for use in the OLS regieasanalysis: real growth rate
(dependent/endogenous variable), population grawthary education enrollment in
2000, tertiary education enroliment in 2000 squarediary education enrollment in
2010, GDP per capita in 2000, GDP per capita irDXZfuared, GDP per capita in 2010,
an interactive variable consisting of tertiary estimn enroliment in 2000 times GDP per
capita in 2000, and several regional dummy varsmbRegional dummy variables
included Africa, Asia, Europe and the United Statedin America, and Former
Communist countries.

This study will utilize an ordinary least squaregression analysis to create a
human capital model to assess the hypothesis affbact of human capital
development, in the form of tertiary enrollment,eronomic output in the form of the
real growth rate. The researcher chose this naftl Walters and Rubinson (1983),
Barro and Lee (2010), and Skare’s (2011) usesisftiodel to estimate the relationship
between human capital and economic growth.

Data Collection Instrumentation. The researcher also utilized educational and
economic data assembled annually by UNESCO'’s Utstfbr Statistics (UIS); “The UIS
collects educational statistics in aggregate fawmfofficial administrative sources at the
national level” (UNESCO, Background, 2012, p. The researcher focused on public
and private tertiary information, human factorsaficial matters, participation, and

completion. The UIS collects its data throughdistribution of three surveys to member
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countries, OECD countries, and countries involvethe World Education Indicators
(WEI) program, where each countries’ ministry ofieation or national statistical office
submit responses to distributed questionnairestforts to confront emergent statistical
trends, both positive and negative, and to contislyoimprove upon data available and
extended access of this information (UNESCO, Bamlgd, 2012, pp. 1-2). After
surveys are collected, the data are reviewed foreby use of automated systems and
through analysis of time series data. The UIS thstributes the information to each
participating country, where errors and issueshayklighted and countries are asked to
present corrected and complete data for comparasigs. If the country in unable to
complete the dataset, the UIS will calculate mgginincorrect information, engender
estimates (through use of statistically correlatelicators or previous years
approximation), and venture to create a more commplataset; this dataset is sent back to
each country in question for review and if eacheagthe dataset is published (UNECSO,
FAQ, 2012, p. 2). As new population data is retelagenerally every two years by the
United Nations Population Division), revisions ni@ymade to existing data. This data
is of immense importance to policy makers arourdvwbrid and can assist policy makers
in answering questions of financial capacity, egintthe provision of educational
opportunities, and are used to analyze new, egiséind trade-off policy implementation
that can arise from financial constraints, educetigoals, and/or political change (p.

11). The UIS is the primary educational data ptewifor analysis and monitoring of the
MDGs and EFA goals, as well as the primary soufeacational data for the World

Bank (World Development Report), of which are adbkered in this research.
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Measurement of Indicators

Countries. Countries were chosen based on available edunedtilata housed
within the UNESCO UIS database. Enroliment inidgeyteducation was a limiting
indicator with the least amount of information sligg by each country. As previously
noted, UNESCO gathers reports on tertiary educddiosls through surveys, censuses,
and questionnaires distributed by individual goweents or other non-governmental
organizations. Due to a lack of information, oLi2dO countries that report to UNESCO,
only 86 were considered for this study. Thesed@étries provided fully documented
information on tertiary educational enrollment2000 and 2010, the two years
necessary for compilation of the research and mao8leleral other aforementioned
studies have considered more countries in theiratsptut utilized increasingly complex
modeling to fill gaps in the data that go beyonel shope of this paper. The use of 86
countries gave the researchers adequate data pwitsmparison of the three particular
countries of this study. All other indicators frahee model were abundant for the 86
countries, including population and GDP per capita.

Real Growth Rate Real growth rate was calculated using GDP peitadound
on UNESCO'’s UIS database for years 2000 and 2&Eal growth rate was calculated
applying the following equation: [(real GDP per ttap- real GDP per capitgd/ real
GDP per capita] * 100, where t is the current or latest year &dds the year prior to t.
In this study, tis 2010 and t-1 is 2000. Realgtorate was applied as the dependent
variable in efforts to determine if the real growdite was effected by increases or

decreases in tertiary education levels in the stidountries.
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Population Growth. Population growth was calculated similarly talrgrowth
rate, by means of the same equation, but emplgapalation in place of GDP per
capita. Population was also obtained from UNESQatsbase for the years 2000 and
2010. Population growth was an independent vagiabt was important to include to
control for population growth when testing whethmareased enrollments in tertiary
education effected GDP per capita in terms of &a growth rate.

Education 2000 and 2010 Tertiary enrollment data was collected from
UNESCO'’s database and was the limiting factor ent{fpe of model and in the number
of data points presented. Enrollment in tertiatyeation was presented for this study as
total enrollment in tertiary education, full andpme, male and female, public and
private. UNESCO breaks down tertiary education many categories including by
major study area, which may be a space for futesearch, as well as by male and
female, which is another area that is beyond tbpesof this research but is an area for
future studies. Tertiary enrollment level contradl for population were calculated for
the years 2000 and 2010 by taking tertiary educatimollment in 2000 divided by

population in 2000 and the same for 2010.
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Tertiary Education Enrollment in 2000 over
Population by Region
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Figure 12.Tertiary Education Enrollment in 2000 over Popolatoy Region.
Note: Data procured from UNESCO UIS (2013d), retrievedht http://www.uis.unesco.org/.

Change in tertiary education level was computedubtracting these calculations from
one another; this was referred to as delta edutatio

The years 2000-2010 were chosen based off availiaée as well as the year
2000 serving as the first year for predictions oowgh by 2010. Students enrolled in
2000 traditionally would have graduated somewheithe years of 2000-04 and by 2010
each would have been a stable producer in the expndés producers (or workers in the
economy), particularly a few years out of tertiaducation, models can begin to show
how these students’ have begun their contributicimé growth of society (seen here
measured in the real growth rate). Several othevementioned studies use this method,
the lag method, or moving averages to predict &tantributions by past or current
enrollees (McClelland, 1965; Walters & Rubinson839Barro & Lee, 2010; Barro,

2013). In building an educational model, often await fluctuations are thought to
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influence economic outputs such as GDP, GNP, arfl @$arying degrees with
instability in the markets. In order to alleviatgpacts of those fluctuations, Baldwin,
Borrelli, and New (2011) suggest calculating vaeahusing four-year moving averages
in order to reduce volatility. By using four-yeaoving averages, a look into a more
comprehensive picture of the economy was obser¥éis comprehensive picture
decreases variability of the timed indicators i@ thodel and increases chances of
generating significant results that are influenbgdhe particular variables at hand, rather
than unintended outside sources. The same haoldd$dr the model in this study, as
gathering data over a ten-year span produced tls¢ information about the students
involved in tertiary education and their contrilouis to the economy.

GDP per Capita 2000 and 2010 GDP per capita data was assembled from
UNESCQO'’s database and was compared to The World 8adh the OECD’s data on
GDP per capita. Data were similar, if not exant was abundant in availability.

Interaction Variable. Education differed by income in each countryeveh
countries with more income per capita tended tevgrmre slowly than countries with
less income per capita. In efforts to determireedtiect of education levels dependent
upon country size, the researcher used an interacériable to uncover this marginal
effect. The interaction variable is tertiary edumaenrollment in 2000 times GDP per
capita in 2000. This variable gave the margindatfof one year of education on GDP
growth, it is the marginal effect regardless ofoime in each country. If this term were
negative, it would indicate that the effect of eatimn on poorer countries is larger than

in rich countries.
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Dummy Variables. The researcher selected dummy variables constiucostly
by continent, with two exceptions. The dummy regitncluded Africa, Asia, Europe
plus the United States, Latin America, and Formam@unist states. The United States
was the only country that was not associated withather countries in its region and is
considered a wealthy state, such like the Europeantries, so was grouped as such.
Latin America includes all of Central America anough America that had data available
for the 86 countries involved in the study. A duynwariable for the Former Communist
states was selected as a region if efforts to gbgée effects on education in those
specific countries. Former Communist states haenlmbserved to have large effects
from increased efforts in tertiary enrollments émel researcher was interested in
comprehending these effects in relation to theratgions listed.

After controlling for each country as a simple @ummy variable, the researcher
also considered allowing each region to have aractive educational effect in efforts to
see the effect of education regionally, while stihsidering each region respectfully.
For example, for the Asian educational dummy vaeiaBAsian countries were given a
value of each particular countries’ tertiary ediaraenrollment in 2000 and all other
countries where denoted with a 0. This processtiasame for each region listed.
Some regions were accounted for twice if they veerdsian country, but also a Former
Communist country, as well as a European countriyalso a former Communist
country. This gave the researcher an ability tmgare this regional variable, and
evaluate the model based on the listed regions.alEomplete list of countries and their

respective regions, refer to Appendix B.
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Methodology
Gretl. Gretl (2013) was utilized for OLS regression mlath and is a free,

downloadable source found online. Gretl is an eg@mrce program which stands for
GNU Regression, Econometrics and Time-series Lybf@retl is similar to SPSS or
STATA, but is a free statistical package. Modet&sewun checking for robust standard
errors in order to control for problems with hetledasticity; the variant was HC1
(heteroskedasticity-consistent) (Gretl, 2013). Hetkedasticity is the presence of non-
constant variance, thus the bias of the standaod @ichards, 2009). Here, each of the
different regions could have variable variances thiedesearcher tried to reduce the
likelihood of heteroskedastic results with the aseobust standard errors.
Heteroskedastic results bias standard errors,tigguh a biased relationship between
exogenous and endogenous variables, thereforedtelmorrects for potential error with
these results, utilizing the robust standard error.

Hypothesis.

Hi:  There is a relationship between real growth fiaen 2000-2010, population
growth, and tertiary education enroliment, as repnéed by the equatiopcpe per

capita (PPP USD) real growth rate 2000—20_1@0 + BlPopuIation Growth (00—10T BZTertiary Education
Enrollment 2000% €
H,:  There is a relationship between real growth fiaie 2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, and
GDP per capita in 2000 as represented by the @quatiop per capita (PPP USD) real

growth rate 2000-2016~ BO + BlPopuIation Growth (00—107' BZTertiary Education Enroliment 2000 BSTertiary

Education Enrollment 2050"‘ B4GDP per capita (PPP) 200b €
Hs:  There is a relationship between real growth fiatien 2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, GDP
per capita, an interaction term, and regional durmamnables as represented by

the equationycpp per capita (PPP USD) real growth rate 2000-251520 + B1population Growth (00-10F
BZTertiary Education Enroliment 2000 B3Tertiary Education Enroliment 2000t B4GDP per capita (PPP) 200b
BS Interaction Term (Tert Edu Enrol 2000 * GDP peritmﬁOOO)"' BGDAfrica + B?DAsia + B8DEurope+US+

BQDFormer Communist Countrie¥ €
Hs:  There is a relationship between real growth fiaien 2000-2010, tertiary

education enrollment, tertiary education enrollmsmiared, GDP per capita,
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GDP per capita squared, regional dummy variables ragional educational
dummy variables as represented by the equalf@pp per capita (PPP USD) real growth rate

2000-2010— BO + BlTertiary Education Enroliment 2000 BZTertiary Education Enroliment 2000" BSGDP per
capita (PPP) 2000 B4GDP per capita (PPP) 2020d' BSDAfrica + BGDAsia + B?DEurope+US+ BSDFormer
Communist Countriesh BQDAfrica Edut BlODAsia Edut BllDEurope+US Edut BlZDFormer Communist
Countries Edut €

Models Tested The researcher proposed the listed hypothesggate a model
that could be built upon to show tertiary educatianle in the real growth rate and to
observe which variables could provide the bestrmédion for determining this
relationship. The first model was designed sinvpilyh comparing the real growth rate to
population growth and tertiary education enrolimer2000, with subsequent models
expanding upon this general concept. Overalkédifitmodels were originally tested; the
researcher chose these four to best show the chanhgeded quadratic indicators, GDP
per capita indicators, and two types of dummy \@eis. Further explanation of choice
of indicators and results from each model can baddn Chapter 4.

Methodological Assumptions and Limitations

Within the calculated data, many assumptions aniddtions cause concerns of
accuracy and reliability. That noted, the data laléé must be accepted as reliable and
sufficient. There are numerous rationales for énaacies in the data and therefore the
model and not every limitation can be accountedrfahis study; as such, a few are
listed here. Firstly, as noted by Barro and Lé¥.(, OECD data and UNESCO data
cannot be used concurrently as significant diffeesrare found within the calculations of
the datasets. OECD data is derived from laborefgroveys at the individual level,
where UNESCO data comes from census data (OECEBa2QINECSO, About the UIS,
2012). Educational classifications systems arepaed by distinct means that do not

align. UNESCO data tends to be more completeexs thire several more years of
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census data available for computations as wellrasra accurate set of data to construct
backward-flow and forward-flow estimates as neags@aNESCO, About the UIS,

2012; Barro & Lee, 2010). Therefore, this study employs UNESCO data, as the
researcher found it the most comprehensive, extenand reliable. As aforementioned,
the quality of the data depends upon the statlsdata collection method, as well as the
organization that is collecting the data. Colleetmethods can be dissimilar and can
lead to inconsistencies, particularly in poorerrdoes with inferior collection methods
and data assemblage capabilities.

After these organizations collected the data, imyrstudies there are gaps in the
figures available which causes necessity for compédculations and in-depth statistical
calculations that go beyond the scope of this rekeaSuch calculations can be found in
Becker (1993) or Krueger and Lindahl (2001). “Sdelta have serious intertemporal and
inter-country comparability problems, and theredata gaps often filled with
constructed data based on interpolatons and exX#tapts” (Psacharopoulos & Patrinos,
2004). For the current data set, the researchgmutitized countries with a full data set
available, hence the use of 86 countries out of&Hilable through UNESCO. For
these countries, tertiary education enroliment thadimiting factor and all other data
were complete for the data set. The researcheratployed the use of a fixed effect,
panel data set, if time-series or cross-sectioatd b used, matters of heteroskedasticity
can arise. “The availability of panel data provitles possibility of addressing a wider

range of issues while still being sensitive tottireats of statistical analysis. . . . the U.S.

“ See Barro and Lee’s (2010) construction of backeslow and forward-flow estimates for a better
understanding of complex use of equations to filsimg data points accurately.
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has shown how panel data techniques can reducgiaabproblems while opening up a
much wider range of analysis” (Glewwe, Hanusheknidage, & Ravina, 2011, p. 44).
Often, complications of statistical bias creatatations within the data. Stevens
and Weale (2003) suggested that previous authastrhave been subject to elements of
selection bias, creating some sort of bias, matheal@r otherwise, in previous
publications (p. 20). Glewwe, et al. (2011) stateat “the most common generic
concerns are omitted variable bias, sample seleaiodogenous program placement,
and measurement errors” (p. 11). Krueger and LLih(2000) explained that certain
countries that may have underwent rapid GDP grdwatre increased interest from
outside countries in outside investment, generatipgtential scenario for simultaneity
bias (p. 17). These biases arise from aforemesdiggsues in data collection and other
statistical measurement errors that are perpetoaigrved in this type of modeling.
Other limitations of the data include question&afP and GDP per capita
calculations and how this data are collected ooumtry-by-country basis. Poorer
countries tend to have weaker forms of data calacnd less totality of figures
captured. Other issues arise within market vansesmarket activities; “there are
obvious questions over the GDP figures used, artecpkarly so for relatively poor
countries where non-market activity is likely tofdnere important than in advanced
countries” (Stevens & Weale, 2003, p. 19). Thesemarket activities skew GDP
figures, but researchers must make the assumptadrGDP data given is valid. When
measuring GDP, questions of calculations arisaticrg differing values from differing
data sets. Blomstrom, Lipsey, and Zejan (19963 tmieed whether physical capital

should be encompassed in GDP because of impenddageneity; countries that grow
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quicker generally have more access to investmahtapital as mentioned by Krueger
and Lindahl. Other issues arise in capturing GBR th relation to education,
If a country has a low level of education for iteasured GDP, it is likely that its
true GDP is less than its measured GDP. If ther@emrGDP is transitory, then
subsequent GDP growth will appear particularlyrsgréor such a country
because the negative error in the GDP is unlikelgpeat in the second period.
(Krueger & Lindahl, 2000, p. 32)
Krueger and Lindahl (2000) pointed out that thgpes of inaccuracies can cause
compounding errors not only with GDP, but also vatlucational data. This limitation,
again, is an issue that every researcher mustthrasthe data is valid and continue to
create models and calculations to close the gatheidata.
When measuring education, limitations in calculaiof marginal return to
education arise.
Given this assumption the [educational] figure nuees the average return per
year of education up to the point at which the nmaigeturn to education just
equals the marginal benefit identified by the indidal. With reasonable
assumption of declining marginal effects of edwatit follows that this figure
must be higher than the incremental benefit ofxdraeyear’s education. (Stevens
& Weale, 2003, p. 6)
Issues with the data also include the fact thalityuaf education is difficult to
encompass and cross-country models implicitly gopese that all countries are housed
within the same production frontier, which is arpwssibility (Psacharopoulos &

Patrinos, 2004, p. 14). Other differences lieuhuwral aspects and measurement of
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guality, as well as many other omitted variableg ttause variation in outcome and true
measurement of results.

In the model created by Stevens and Weale (2008y,roted “that growth in
total factor productivity is exogenous” (p. 9) ahdt it is this variable, growth, that is in
fact itself dependent on change in educationalramtant and “then growth accounting
will understate the true contribution of educatioreconomic growth” (p. 9). As
educational attainment increases, economic gravaifeases as a result of enlarged and
improved producers in the economy. This creatgsradox of information that is
recognized as a limitation. Limitations in eduoaal data available is prominent, as well
as its reliability. Stevens and Weale (2003) pdmbut that there was often a large
disparity in found measurements of years of edanaproduced from significant
measurement errors, “thus the failure to find & between expansion of education and
economic growth may easily be attributed to measarg error” (p. 20). This creates a
perpetual challenge for researchers and data tmifeand causes continuous room for
errors in educational models.
Conclusion

The researcher studied previous models and célmugain building the model for
this study and found a historical review of majdueational economist’s research
helpful. In testing tertiary enroliments effect thre real growth rate, four hypotheses
were assessed from an original 15 models. Theardser used Gretl, an online statistical
software, to run the models in an OLS regressiah worrections for heteroskedasticity.
Prior researchers have had access to much largee, erpensive databases and delved

much further into constructing complex economegroations that go beyond the scope
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of this research. That said, the results fromrdsearch are significant and give insight
into tertiary educations role in economic growtartgularly in Israel, Japan, and
Norway, and the results shed light into the fumfreuman capital development and how

policy implementation can help optimize the balabetveen education and growth.
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Chapter Four: Results

Gretl Output

As previously mentioned, the researcher confirfioed models were essential to
understanding the relationship between tertiarycation and the real growth rate,
otherwise known as the relationship between huragital formation and economic
growth. The indicators selected for the four medeére real growth rate, population
growth, tertiary education enrollment in 2000, igest education enroliment in 2000
squared, tertiary education enrollment in 2010, GePcapita in 2000, GDP per capita
in 2000 squared, GDP per capita in 2010, an inteagariable consisting of tertiary
education enrollment in 2000 times GDP per capit2000, and several regional dummy
variables. Regional dummy variables included Adriasia, Europe and the United
States, Latin America, and Former Communist coestriThe four models are as
follows:

Hi:  There is a relationship between real growth fiaen 2000-2010, population
growth, and tertiary education enroliment, as repnéed by the equatiopcpe per

capita (PPP USD) real growth rate 2000—20_1@0 + BlPopuIation Growth (00—10T BZTertiary Education
Enrollment 2000% €

H,:  There is a relationship between real growth ik 2000-2010, population
growth, tertiary education enrollment, tertiary edtion enrollment squared, and

GDP per capita in 2000 as represented by the @quatioe per capita (PPP USD) real

growth rate 2000-2016~ BO + BlPopuIation Growth (00—107' BZTertiary Education Enroliment 2000 BSTertiary

Education Enroliment 20007+ B4GDP per capita (PPP) 200b €
Hs:  There is a relationship between real growth fiatien 2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, GDP
per capita, an interaction term, and regional durmamnables as represented by

the equationycpp per capita (PPP USD) real growth rate 2000-76180 + P1Population Growth (00-10F
BZTertiary Education Enroliment 2000 B3Tertiary Education Enroliment 2000t B4GDP per capita (PPP) 200b
BS Interaction Term (Tert Edu Enrol 2000 * GDP peritmﬁOOO)"' BGDAfrica + B?DAsia + B8DEurope+US+
BQDFormer Communist Countrie¥ €

Hs:  There is a relationship between real growth fiatien 2000-2010, tertiary
education enrollment, tertiary education enrollmsmiared, GDP per capita,
GDP per capita squared, regional dummy variables yaegional educational

dummy variables as represented by the equatf@pp per capita (PPP USD) real growth rate
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2000-2010— BO + BlTertiary Education Enroliment 2000 BZTertiary Education Enrollment 20%0‘" B3GDP per
capita (PPP) 2000 B4GDP per capita (PPP) 20200" BSDAfrica + BGDAsia + B?DEurope+US+ BBDFormer
Communist Countries™ ﬁgDAfrica Edut BlODAsia Edut BllDEurope+US Edut BlZDFormer Communist
Countries Edut €

The following table displays the mean, maximum, andimum for the listed indicators
for the 86 countries, as well as results for Isrd@ban, and Norway.
Table 3.

Descriptive Statistics

. Tertiary Tertiary Change in
Real Population Education  Education Tertiary GD.P per Interactive
Growth Growth Enrollment Enroliment Education Capita 2000 Variable
Rate (%) Rate (%) (USD)

2000 (%) 2010 (%) 00-10 (%)

Mean 76.4566 11.8858 2.3159 3.3556 1.0397 11,263.68  936.0

65311  6.7855
Max ~546.9365 43.2465 ook (Republic
(Azerbaijan)  (Eriea) (R

29761 53648.17  163.9605
(Armenia) (Luxembourg)  (Spain)

Min 6.0876 -8.2920 0.0319 0.06909 -0.4618 440.29 0.0003
(Eritrea) (Georgia) (Malawi) (Malawi) (Spain) (Burundi) (Albania)

N 86 86 86 86 86 86 86
Israel 15.0022 23.3326 4.2542 4.8579 0.6036 23,519.70 290.3
Japan 29.7839 0.6487 3.1674 3.0318 -0.1356 25,908.67 052.5

Norway 57.6929 8.7345 4.2518 4.6017 0.3499 36,131.26 98.13

Note: Calculations made from data available from UNESOGS (2013d). Retrieved from
http://www.uis.unesco.org.

Israel, Japan, and Norway fell under the meandal growth rate and Japan and Norway
fell under the mean for population growth ratel tAtee countries were above the mean
for tertiary education enroliment in 2000; IsraetidNorway were above the mean in
2010. Japan had negative growth in tertiary edorca&nroliment between 2000 and
2010. All three had higher GDP per capita in 20@h the mean. The interactive
variable is tertiary education enrollment in 20D0ets GDP per capita in 2000; Israel and
Norway had very high figures for this variable, wddapan came in around the mean.

For full results and Gretl output, please refeAppendix C.
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In testing the hypotheses, the researcher obséneecbefficient of determination
(R?), the F-test value (F), and the probability valpevalue). R describes how much
variation can be explained within the model and mauch variation can be explained by
the error termd) (Richards, 2009). The F test will test if thdlinypothesis is true or
false by analyzing explained and unexplained vagarnn the outcome; larger F values
mean better results as the model shows more erplaariance than unexplained
variance (Richards, 2009). If the null hypothesifalse, it is rejected and the parameters
did have some impact on the model. With a highsE, the model is statistically
significant and the null hypothesis is rejectedhe Pp-value tests individual parameters
and gives statistical distributions. Using a 24t and a 90% confidence level, critical
values of t (absolute value) will be greater th&dh and p-values will be less than 0.10
for the parameter to be statistically significant.
Hypothesis 1

There is a relationship between real growth frate 2000-2010, population
growth, and tertiary education enroliment, as repnéed by the equatiopcpe per

capita (PPP USD) real growth rate 2000—20_1@0 + BlPopuIation Growth (00—10T BZTertiary Education
Enrollment 2000% €

The first model tested the relationship betweeh geowth rate, population
growth, and tertiary education enroliment. Thiswesimple model to understand the
effect of initial tertiary education enrollment tive real growth rate while controlling for
population growth. This model states that a chandertiary education enrollment in
2000 causes a percent change in GDP per capitgrneath rate from 2000-2010. The
predicted educational effect is that increasedaigreducation enrollment would increase
GDP per capita growth, but this was not the cagdkarfirst model. Results determine

that there were negative returns to the real groatin at the current level of tertiary
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education enroliment; the tertiary education coedfit was -14.769. The results were
significant at the 95% confidence level for popigiat p-value <0.0001, as well as
education, p-value 0.00012? R 0.208993 and F is 14.59721. This model is sémple
and does not give much insight into why there agative returns to education, so
additional indicators are included into the nexidelo

Hypothesis 2

There is a relationship between real growth rasemf2000-2010, population
growth, tertiary education enrollment, tertiary edtion enrollment squared, and

GDP per capita in 2000 as represented by the @quatiop per capita (PPP USD) real

growth rate 2000-2016~ BO + BlPopuIation Growth (00-107‘ BZTertiary Education Enroliment 2000 B3Tertiary
Education Enroliment 2000F B4GDP per capita (PPP) 2000 €

In the second model, the researcher added a dicaigrdiary education term, as
well as a variable for GDP per capita in 2000. Sehadditional terms explain further
how education impacts growth and gives supplemgméormation through the use of a
non-linear term. Education was still negativehailigh less negative than previously
(-9.50214), but no longer significant in this mad&f is 0.343699, meaning 34.37% of
variation in the model was explained by the dath@&m 63% of variation was
unexplained by the model but explained by the émon. This model was necessary to
understand if a quadratic term was valuable irhrexplaining effects on the real
growth rate. In the next model, the researcheeddidimmy variables in order to further
explain educations’ role on a regional basis rathan inclusion of every country in the
study.

Hypothesis 3
There is a relationship between real growth raamf2000-2010, population

growth, tertiary education enrollment, tertiary edtion enrollment squared, GDP
per capita, an interaction term, and regional dumamables as represented by

the equatiomfGDP per capita (PPP USD) real growth rate 2000—25150 + BlPopuIation Growth (OO—IOT
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BZTeruary Education Enroliment 2000 B3Tert|ary Education Enroliment 2000t B4GDP per capita (PPP) 200b
BS Interaction Term (Tert Edu Enrol 2000 * GDP peritmﬁOOO)"' BGDAfrica + B?DAsia + BSDEurope+US+
BQDFormer Communist Countrie§ €

The introduction of dummy variables in the thirddael helped the researcher to
understand how tertiary education effected growtiianally, rather than globally. Each
region gave insight into how education effects dgtoin the different areas, as some
regions were held a positive effect and othersatieg, The introduction of regional
dummy variables into the model allows for differesdn the relationship between
tertiary education and growth between countriegroups of countries. The regional
dummy variables account for the fact that diffeeencthe average growth rates across
world regions whereas the interaction terms allowttie possibility that there are
regional differences in the effect of tertiary edign on growth. This overcame the
issue discussed by Hanushek and Woessmann in @0@8& the authors stated that
utilizing enrollment data was insufficient if assimgnthe marginal returns to one year of
schooling are the same from country to countrespective of the education system (p.
629).

This is an improvement over model 2, which assuthaisthe effect of tertiary
education on growth is the same for all countmethe world. The interaction variable is
introduced as well, tertiary education enrollmen2000 times GDP per capita in 2000,
in order to estimate the marginal effect of onerygaducation on growth, regardless of
income. In model 3, the researcher found populagrowth, education, GDP per capita,
the Asia dummy variable, and the Former Commumahtry variable significant at the
90% confidence level. Rvas 0.515455 and F was 7.820382; the effectswfatidn on
growth were negative for Africa (-20.472) and Ewqbus the United States (-0.91283)

and were positive for Asia (34.8161) and the For@@mmunist countries (41.8994).
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These results explain that Africa, Europe, andthied States may be spending too
many resources on tertiary education when compavitigeconomic growth and Asia
and the Former Communist countries are benefittimm their investments in tertiary
education in relation to economic growth.

When conducting the Wald Test, the regression patenswere zero for
education, education squared, and the interacao@ahle, leading to an F value of 2.042
and a p-value of 0.11507. This states the modslsigmificant overall as it tested the
value of the education parameters in relation wah-education parameters. The
researcher used the Wald Test in order to tesbalificients simultaneously and because
the education variable was seen in many placesntitie model. A final hypotheses was
tested where educational dummy variables were diecluo create a better picture of
regional data.

Hypothesis 4
There is a relationship between real growth frate 2000-2010, tertiary

education enrollment, tertiary education enrollmsmiared, GDP per capita,
GDP per capita squared, regional dummy variables ragional educational

dummy variables as represented by the equatf@pp per capita (PPP USD) real growth rate

2000-2010— BO + BlTertiary Education Enroliment 2000 BZTertiary Education Enroliment 2000" BSGDP per
capita (PPP) 2000 B4GDP per capita (PPP) 2020d' BSDAfrica + BGDAsia + B?DEurope+US+ BSDFormer
Communist Countriesh BQDAfrica Edut BlODAsia Edut BllDEurope+US Edut BlZDFormer Communist
Countries Edut €

The final model includes tertiary education, tastieducation squared, GDP per
capita, GDP per capita squared, as well as regaumaimy variables and educational
regional dummy variables. The population growtle k@as omitted, as it could be
concluded that population growth is captured irobment and GDP per capita, creating
issues with multicollinearity. Issues with multikokarity arise when two or more

variables are highly correlated (Richards, 2009)pr@sumably predicted here with



TERTIARY EDUCATION AND ECONOMIC EXPANSION 137

population growth and GDP per capita, as eacht@naove in conjunction with each
other.

Additional regional dummy variables were introdut¢ednclude educational
values for each region, rather than relying onasgumption that all levels of education
are the same worldwide. Each country held theevaflits tertiary educational
enrollment in 2000 as its value if it was classifia a particular region. This provided
insight into the role of education in region andrdéfore allowed the researcher to test the
three countries in this research against theiiqdatr region, rather than against
educational enroliment globally.

In this model, GDP per capita in 2000, GDP peitesgguared, the Asia dummy
variable, and the Asia educational dummy varial#easdound to be significant at the
90% confidence level. Rvas 0.580688 and F was 11.55522. The effectdudation
regionally on growth were negative in all regioAfjca (-2.916e-05), Asia (-28.7133),
Europe and the US (-11.3552) and the Former Conshaauntries (-26.3591). Tertiary
education enrollment was for the first time po&t(@.75516), giving insight into why it
is important to apply education regionally. Thes@#mates provided evidence into to
potential over enrollment into tertiary educatiareach region in relation to economic
growth. The Wald Test again showed when testiegithll hypothesis that the regression
parameters were zero for the variables educataucation squared, and all four regional
education dummy variables. The test statistic pced a robust F of 7.0139 and a p-
value of 6.44716e-006. This signifies that edusais significant in the growth model as

the R value has changed significantly with the removadlbéffects of education. The
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model is significant and was used to develop pestimates for Israel, Japan, and
Norway.
Point Estimates

In order to determine the marginal results ofideyteducation, the researcher
used model 4 to generate point estimates for Islapbn, and Norway. Derivatives of
education were used to determine the sensitivigdoicational change to change in the
real growth rate. The researcher developed thevillg equations for use in determining
point estimates for an individual country:
oreal growth ratetertiary education enrollmentBs + 2B11ertiary Educatiorit OAfrica
oreal growth ratetertiary education enrollmentfs + 2B1rertiary Educatior™ OAsia
oreal growth ratétertiary education enrollmentfs + 2B1vertiary Educatiorit Ourope + Us
oreal growth ratetertiary education enrolimentBs + 2B11ertiary Educatiorit Viatin America
oreal growth ratétertiary education enrolimentBs + 2B11ertiary Educatiort OFormer Communist
d indicates the fractional derivative or half derivat The result provides a positive or
negative sign, which determines whether a partiadantry is over enrolling their
population into tertiary education or under enrli

Israel

In the case of Israel, the following equation wasedoped:
Jreal growth ratetertiary education enrollmentf3s(9.75516) + B1(2.04741)*Tertiary
Education Israel(4.254248)8trope + u§-11.3552) = 15.8203. The positive sign on the
result gives insight into Israel’s tertiary eduoatsystem in that tertiary education

enrollment is positively effecting the real growtte. There was slight uncertainty in the
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actual figure, 15.8203, as a true result for tlieatfoecause of the increasing standard
error, but the positive sign is the important mdrthis equation.

Japan

The same equation was tested for Japan:
oreal growth ratetertiary education enrollmentf3s(9.75516) + B1(2.04741)*Tertiary
Education Japan(3.167403p#sia (-28.7133) = -5.9882. Here, the negative signalgy
that Japan was overenrolling its population inaeyteducation from 2000 to 2010. In
Asia, returns to education were found lower thagrage, with a -28.7133 coefficient.
This coefficient is an average across all Asiamties and it is calculated that Japan’s
education system has a negative effect on econgroveth.

Norway

Finally, the same equation was tested with Norwdl the following results:
oreal growth ratetertiary education enrollmentf3s(9.75516) + B1(2.04741)*Tertiary
Education Norway(4.251815)6kurope + u§-11.3552) = 15.8104. Returns to tertiary
education were found positive in Norway, signaliediary education was responsible
for some economic growth during the time periodisd.

In order to find the optimization of tertiary e@ion enrollment in each region,
the researcher used the previous equation, beasbtequal to zero. The following
results were determined:

Africa: dreal growth ratétertiary education enrolimentfs(9.75516) +
2B1(2.04741)*TertiaryEducation agica (-2.91639e-05) = 0; Tertiary education
optimization in Africa* =

-2.3823
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Asia: dreal growth ratétertiary education enrolimentfs(9.75516) +
2B1(2.04741)*Tertiaryeducation +oasia (-28.7133) = 0; Tertiary education optimization
in Asia* = 4.6298

Europe and U.S.: dreal growth ratétertiary education enrollmentf3g(9.75516)
+ 2B1(2.04741)*Tertiaryeducation #eyrope + u§-11.3552) = 0; Tertiary education
optimization in Europe and the US* = 0.3907

Latin America: oJreal growth ratétertiary education enrollmentf3s(9.75516) +
2B1(2.04741)*Tertiaryeducation v ain americd0) = O; Tertiary education optimization in
Latin America* = 2.3823

Former Communist countries: dreal growth ratétertiary education enroliment
= Bo(9.75516) + B1(2.04741)*Tertiaryfeducation t6rormer communir26.3591) = 0;

Tertiary education optimization in the Former Conmisticountries* = 4.0549

Tertiary Education Optimization
6.0000
5.0000
4.6298 - Asia

4.0000 * 40549 - Former

Communist
3.0000 3823 - Latin
2.0000 America & Seriesl
1.0000 0.3907 - Europe Log. (Series1)
0.0000 . / ! tus ; .
-1.0000 1 2 3 4 5 6
-2.0000

& -2.3823 - Africa

-3.0000

Figure 13 Tertiary Education Optimization.
Note: Calculated based on Gretl results.

These optimization estimates provide insight i@ optimal level of tertiary

education enrollment to maximize growth. Relatweach country, if the figure
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determined for the country is less than the optiiigaire, reducing education will raise
growth, where if the figure determined for a parta country is greater than the optimal
figure, increasing education enroliment will raggewth. In Israel and Norway, both
countries should increase their tertiary educagiomllments to increase real growth rate
and Japan should decrease tertiary education exals to increase real growth rate.
Conclusion

In general, tertiary education enroliment movexhfmegative in the first three
models to positive in the last. The last model e@ssidered to hold the most
information and the best evidence for determinerjary education’s role in economic
growth as the educational dummy variables addexnmdtion necessary to determine
this relationship. By adding regional educatiomduwy variables, the researcher could
determine how education was effecting each regather than assuming education is the
same for every region. Tertiary enrollment transi§ into growth in certain regions, but
does the opposite in other regions. Latin Amenea the closest to maximizing
enrollments, and all other regions follow, begimgwith Africa, Europe and the US, the
Former Communist countries, and then Asia. Therauch to determine from these

results, as this will be discussed in Chapter 5.
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Chapter Five: Discussion and Reflection
Methodology and Output

In determining how tertiary education and humamteaformation influenced
economic expansion in Israel, Japan, and Norway 2600 to 2010, the researcher used
an OLS regression to test four hypotheses anditalate point estimates for the three
particular countries in question. Each hypothesis generated to build upon the
previous hypothesis in efforts to ascertain sigatiit indicators for tertiary education and
economic development. Dummy variables proved torlieal in determining
educational effects regionally; controlling for Baegion allowed for differences in
average growth rates to be detected and the iti@naerm permitted for regional
differences in the effect of tertiary educationgsawth.

R? increased with each hypothesis, meaning addedeexng variables helped
explain more of the model with additional data weks explained by the error term. The
Wald Test was utilized in the final two hypothesesletermine their significance as the
parameter estimates for education in each moded meno proving the null hypothesis to
be false and the models to be statistically sigaift. The researcher was interested in
whether or not educational coefficients were pesior negative in order to determine
their relationship with economic expansion. Thstfmodel, which was very simple,
determined that there were negative returns toghlegrowth rate at current levels of
tertiary enrollments, but this was assuming thegmait effect of one year of education
was the same across all countries. This is neranealistic situation and these results
do not necessarily give much insight into tertiadycations role in economic growth.

Although, this model does show that worldwide fra@®0 to 2010, when controlling for
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population, tertiary education enrollments werehagh for the optimization of the real
growth rate. The second model provided comprebears a quadratic term in order to
determine if the relationship was curvilinear. Thkationship is in fact curvilinear where
the function of the squared term was to allow feuave in the regression line, in the
guadratic models, education holds an asymptoteceHs it increases at a decreasing
rate. This was valuable evidence in determinimgldést model to estimate tertiary
education’s relationship with the growth rate.

Models 3 and 4 proved to be more indicative ofityeance the dummy variables
were introduced. The marginal effect of a yeaeddication was controlled by region in
each of the last two models, and the dummy varsaevided calculation of point
estimates for Israel, Japan, and Norway, and, atety, could determine point estimates
for any of the 86 countries in the model. In thied model, the Former communist
countries and Asia had positive coefficients, wieneope and the US and Africa had
negative coefficients, and Latin America was coeed to be held at zero. This
information explains that, for this particular mgdertiary education enrollment should
be decreased in Europe and the US and in Africagtmization of growth where
enrollment should be increased in the Former Conmshgountries and Asia. Tertiary
education overall is negative, implying that ovetattiary enrollment was too high for
economic growth optimization. The Wald Test agawvided that the regression
parameters for education were zero, therefore thaeinwas significant overall in
relation with non-education parameters. In thetfomodel, regional, educational
dummy variables provided a very different picturart the other three models. The

regional education dummy variable was negativeeémh region, again, meaning that
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optimization is not being reached. This informatie only used when testing the real
growth rate; optimization of the real growth ragghe goal of these particular models,
but may not necessarily be the goal of a countmggion. This model was used to
develop point estimates for Israel, Japan, and grand allowed for greater insight
into how education was effecting the modef wis 58.07%, a relatively sound model
for the amount of data available. The Wald Tesirafpund this model significant and
the Asia dummy variable and Asia educational dummarable proved to have the
strongest results. This model is reporting thatéhwas an abundance of tertiary
enrollments, or human capital development, duriregytears of 2000 to 2010 for all
regions tested and for optimization of the realglorate, ceteris parabis, enrollment
overall should be decreased.
Interpretation of Results

As previously mentioned, Krueger and Lindahl (200@dicted that countries
with higher amounts of income largely have morecatied populations, have greater
access to capital, and have the capability of crga@ more expansive, educated
workforce. This would hold true for the three ctiigs in this study, but may also
explain the negative returns to education founihénfourth model. Countries with
greater income levels are commonly predicted tbzea higher GDP growth rate than
poorer countries, which could shed new light ifite imodel. This research may have
produced differing results if it had followed thedels of Psacharopoulos and Patrinos
(2004), as they measured low income, middle incand,high-income countries and
their private and social returns to education. n@rd, the researcher found similar results

to Psacharopoulos and Patrinos (2004), in thahl&tnerica held the highest returns to
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education in each model, and overall, an increaselucational supply has led to a
decrease in return. These are similar resultsadet in this study and may add some
legitimacy to these results.

Schofer and Meyer (2005) found that post 196Qatgreducation expanded with
greater enroliments during periods where democnasymore prevalent and more
quickly in nations that previously were deficienttertiary education systems. This may
explain some differences in this study, as the remobyears considered were fewer and
much more recent. From 1960 to 2000 forms of guwents from different countries
changed much more than from the period of 200@i®2 Schofer and Meyer (2005)
found that there was positive growth associatet wettiary education, but because of
the time period and various alternative indicatthss study finds otherwise. That said, it
is interesting to note that this study was sintiteEchofer and Meyer’s (2005)
explanation of “ethno-linguistic fractionalizatiomhere in more homogenous societies
tertiary enrollments grow faster than in more déeesocieties (p. 40). This aids in
revealing that because of the highly homogenouses of Japan and Norway, this may
have contributed to such high tertiary enrollmeartd enrollment growth. From 2000 to
2010, Japan had realized a declining populatian fatt still had an increasing tertiary
enrollment rate and Norway had a steady populaatawith an increasing tertiary
education enrollment rate (as can be seen in Bguend 9). Each country has a highly
homogenized population, as this may account famaponent of their enhanced
academic achievements.

In the fourth model, the researcher found negaresvth returns to educational

enrollment in each of the regions studied, asidmftatin America. These results are
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similar to McMahon'’s (2004) results where he anati#he returns to education
including externalities respective of capital spagdand found his results as inefficient
where the optimum level of economic progress wasewalized (p. 211). McMahon
(2004) stated the importance of choosing cross{cpuaata, as this study has done, to
permit a wider outcome variation and more sountissitzal estimates when dealing with
issues of multicollinearity, non-linearity, and taisle explanatory powers. Barro (2013)
also devoted some thought to data that is highlgdgenous, but explained with the use
of regional data, this issue is potentially resdlv8oth of these studies are in coherence
with the current study and add to its validity. t&fcreating regional educational
variables, determining point estimates for Isrdapan, and Norway was critical in
determining the marginal effect of tertiary edueatin these countries.
Interpretation of Point Estimates

Computing point estimates for each country allowetresearcher to more fully
understand how tertiary education enrollments vaffiecting the real growth rate in each
of the respective countries and provided a summBsyggestions for each country and
consideration for policy response. In Israel,gbet estimate result offered insight into
how enroliments were accountable for some posd@ogomic growth. After reviewing
previous literature on the subject of Israel's edion system and the overall economic
state, the religious struggle and immigration irfas well as overall conflict in the
region has not seemed to cause overbearing problgimgconomic growth. Israel held
relatively strong through the financial crisis @2 and 2008, and its strong commitment
to industry and technology have proved to keep @IgR and funding flowing for

education. Because of such high and consistent Gb&g| is able to continue its high
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public funding rates of tertiary education at 70%6del Ministry of Foreign Affairs,
2010). Because of this high public funding whetelents are charged a uniform rate,
universities are encouraged to push studentshetgtiences and engineering in efforts
to keep GDP high as Israel continues to capitalizés strengths. This policy goes both
ways, governmentally and institutionally, in effotd continue strong real GDP growth.
That said, the CHE has begun to institute poliaieged at declining the number of
undergraduates, increasing the number of graduatesncreasing enrollments at private
institutions, alleviating some financial strain dfe government. Israel has seen an
influx in immigrants into the country, but now nedd diversify its institutions, without
leading towards cultural clashes and increase@ktmision. In order to optimize
economic growth in relation to tertiary educatiomaiments and to stay in line with
current set public policy, Israel should host metrelents, and particularly more
international students. In 2010, as aforementpaenew six year budget was approved
to increasing diversification of minorities in orde expand culturally and actual number
of students. As Israel continues to grow its éeytipopulation, Davidovitch (2011)
concurs with this study in that there needs tolbarand uniform policy set in order to
efficiently increase enroliments, decrease findrimiadens of tertiary education, and to
minimize social tensions. The CHE continues tokweith the lack of government
infrastructure to build the relationship betweea ¢fovernment and institutions as
movement continues towards privatization, capmaliand internationalism.

Point estimates for Japan created a much diffgreture than for Israel. While
the Asia educational dummy variable concluded tthatAsia region was the least

efficient in using tertiary education as a meansréate an increased real growth rate,
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Japan also produced a negative result in detergientiary enroliments effect on the
real growth rate, proving that it was not optimgits enrollments in terms of GDP
growth. The populations of Japan’s zeal for teyteducation may be actually
contributing to lower economic growth, ceteris pas, in this study. Japan’s drivers of
GDP growth are manufacturing and innovation andgeserally had a very high GDP
per capita (see Figure 8). In the past twentysjelpan’s financial and economic
stability has been oscillating with the financiabkcs of 2007-2008, earthquake, and
tsunami disasters. Although GDP per capita coesrto grow, population growth is
declining and may have some relationship with tilewtated negative returns to
education. Nearly 70% of 18 year-olds were invdlirehigher education in 2011 and
with a fervently competitive educational structugarollments do not seem to be
declining any time soon. Eighty percent of theseants are enrolled in private
universities, which are still under state contmudl subsidized partially by the
government, and partly by private incomes and datprivate institutions. Japan has
one of the lowest tertiary educational expendityescapita, but even so, cannot
financially continue on its current path. JapdB8P is declining at a fairly significant
rate, from $509,860,000,000,000 in 2000 to $4824882000,000 in 2010 (and again to
$475,528,900,000,000 in 2012), and coupled witkgative population growth rate,
expansion of public spending, and an aging popuiatlapan cannot continue down its
current course without a change in fiscal poli@pah’s education system will most
likely struggle through the continued expansiostofients and contraction of funding
and the MEXT must work the with government to aliée upcoming complications.

Culturally speaking, it is very important to higtheol aged students to enter into
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university, either an elite public institution ofaage private institution. The MEXT
continues to promote programs such as “Global 8@’r@aching 300,000 international
students by 2020, but this may not lead to an apétion of economic growth, as
calculated in model 4. Tertiary education is vienportant to the populace of Japan, as
well as the ministry is dedicated to building ori¢h® best education systems in the
world, but set policies should be reconsideredptingize the financial supply of the
country as well as its optimal economic growth rate

Norway’s point estimate results were similar tattbf Israel in that tertiary
enrollment was found responsible for some econgmuwth from 2000 to 2010.
Norway holds a considerable stash of funds aval&bim efficient use of an abundance
of natural resources. Because of this abundanfiendf, the government is able to
provide free primary, secondary, and tertiary etlanaincluding graduate and PhD
programs. Ninety percent of students take advanvéthe free public higher education.
As previously mentioned, Norway’s population iswaomogenous, again, commonly
leading to increased academic achievement andasedetertiary enroliment growth
(Schofer & Meyer, 2005). The Bologna Declaratinri999 aimed to reduce barriers in
tertiary education across European Nations anal&idy international competitiveness.
NOKUT was formed to help bridge this gap betweenrtew policies from the
Declaration, the government, and institutions,lbsfdhis has led to increased tertiary
enrollments. As natural resources may be wanimgwily should continue to focus on
increased enrollments, particularly through therimrpd mobilization process that comes
through the Bologna Process developments. Thrl@KUT, students are advocated to

study the sciences, math, and agriculture to stajignment with Norway’s natural
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resources and its future labor structure. MucNafway’'s GDP growth has been
realized from increasing oil prices and may havaeanplications on how tertiary
education effected the real growth rate. With H&JDP growth, public expenditures per
student on tertiary education were very high frd@d@to 2010 (see Figure 11). The
government has the ability to support this typ@rancial structure currently, but only
the future will tell if this current path can bessained. As the labor structure continues to
change, NOKUT and the government should reinfaeciary education enroliment,
particularly as point estimates point that Norwauld continue towards optimization of
tertiary education through increased enrollmeitsth relatively strong economic
conditions and a flexible education structure, Neywas the ability to increase its
enrollment over population ratio and maximize temomic growth.
Recommendations and Future Implications

These hypotheses give some insight into the effaies of tertiary education or
human capital development in different regions @ngdpoint estimates for Israel, Japan,
and Norway create some awareness of how to optiemeglments for maximizing real
growth. Each model built upon the prior model, @aadh model provided increased
information about global and regional educatiomalgh. These results can only be as
accurate as the model, as there may be many @itters that are influencing the real
growth rate, but this study was interested in etlogal enroliment, so the focus was on
the marginal effects of education. This study picatl similar results as certain studies,
such as Schofer and Meyer (2005) and McMahon (2@4)found dissimilar results to
other previous works, such as Hanushek and Woess(2808) and Barro and Lee

(2010). However, each of these studies had varmalisators and differing access to
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data, therefore delivering contrasting hypothesesautcomes. This study had some
limitations in sources of potential bias and latlawailable data.

Assuming the researcher could have had full adoesl data, this study could
have been improved by using a wider date rangenaganied by the use of lags to better
determine how and when enroliments were direcfigotihg economic growth. Human
capital can be quantified by many other measurgsrizeenroliment and if the data was
available, the research potentially could have peed stronger results. As with most
economic evaluations, the researcher must contéhdhve ceteris paribus clause, in that
these models were performed in efforts to deterrnieeheoretical relationship between
human capital in the form of tertiary education aesdnomic growth. This allowed for
the study to focus on a single indicator and issidictive effects in this particular
composite causal framework.

This study was developed so that any of thedtries involved could have
point estimates calculated and case studies ceutadipported by the data. Regional
studies could be produced by this data and theskelsias well as individual country
analysis or multiple country comparison. In thastizular study, the researcher was
interested in high tertiary enrollment countrieshwhigh GDP per capita’s, but many
other combinations of country characteristics cdddanalyzed to produce supporting or
alternate outcomes. Human capital developmensteite account many different
features, tertiary education enrollment just b&ng measure; new research could
include additional measures, such as other prewaieh has done in order to determine
more specific outcomes or policy recommendationpésticular countries or regions. If

available, this study might have produced stromgsults if better data on financial
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expenditures was available and if more countriesccbave been included. The regional
results were only as good as the data behind tbhalaaons and more countries per
region might have provided a clearer picture of@¢tacational situation for optimization.
The researcher was surprised at the regional vegaiurns to education observed in
model 4, particularly as overall returns to edwatvere positive. Subsequent research
could further explore this relationship and coubthsider different indicators in
calculating optimizations.

Overall, this research was constrained by datdadoiity and the inability to
cross-contaminate data. There was much data bieaftam UNESCO as well as from
The World Bank, but it was recommended by mostrpaeearch to not use both data
sets for the same calculations, as the data mmagmot be reliable and valid if multiple
data sets are used. As stated on UNESCO'’s welsii# are becoming more obtainable
and reliable each year as better methods for ¢mleand storage are becoming
available. As more and better data becomes av@ajlabw research will be more detailed
and more precise to offer recommendations to gowem entities, NGO'’s, and
educational institutions.

Conclusion

As governments and educational ministries conttoysut forth efforts to
continue forming a knowledgeable society througiméan capital development, exertions
are placed in the tertiary education system anahil#ty to create substantial change in a
society. Economic growth has consistently beenveedof policy implementation and
only with analyzed and well-designed models cap@raecisions be drawn upon from

the data. Education plays a core role in goverrnimpelicy as well as societal
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transformation and research such as this studpeaefit in making decisions that will
create optimal scenarios for different environmendsiman capital calculations will
continue to provide vision for the future and thghwcontinual research, societies will be

able to flourish and capitalize on their populasidlourishing knowledge society.
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Appendix A
Educational Attainment of 25-64 year-olds (2011)
Educational
Country Attainment of OECD
25-64 year-olds  Rank
(%)
Canada 52.3294 1
Japan 47.4000 2
Israel 46.3969 3
United States 42.4484 4
Korea 41.4085 5
New Zealand 40.3327 6
United Kingdom 39.4124 7
Finland 39.3182 8
Australia 38.3421 9
Norway 38.0535 10
Ireland 37.7215 11
Luxembourg 37.0348 12
Estonia 36.3181 13
Switzerland 35.2043 14
Sweden 35.1744 15
Belgium 34.6130 16
Iceland 33.8693 17
Denmark 33.7020 18
Spain 31.5711 19
Netherlands 31.5470 20
France 29.7629 21
Chile 28.7000 22
Germany 27.5623 23
Poland 25.7255 24
Greece 25.6152 25
Slovenia 25.0906 26
Hungary 21.1240 27
Austria 20.3460 28
Czeck Republic 20.2432 29
Slovak Republic 18.3776 30
Mexico 18.3227 31
Portugal 18.2570 32
Turkey 16.0341 33
Italy 14.2423 34

(OECD, 2013b)
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Appendix B

Countries with available tertiary data (countries used in regression analysis):

Albania
Armenia
Australia
Austria
Azerbaijan
Belarus
Belgium
Brazil
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Cape Verde
Central African Republic
Chad

Chile

China
Colombia
Comoros
Croatia
Cyprus
Czech Republic
Denmark

El Salvador
Eritrea
Estonia
Ethiopia
Finland
France
Georgia
Greece
Honduras
Hungary
Iceland
India
Indonesia
Ireland
Israel

Italy

Japan
Jordan

Kazakhstan
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lithuania
Luxembourg
Madagascar
Malawi
Malaysia
Mali

Malta
Mauritius
Mexico
Mongolia
Morocco
Nepal

New Zealand
Norway
Panama
Paraguay
Poland
Portugal
Republic of Korea
Republic of Moldova
Romania
Rwanda
Saudi Arabia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
Thailand

The former Yugoslav Republic of Macedonia

Tunisia
Ukraine

UK of Great Britain and Northern Ireland

United States of America
Uruguay

Uzbekistan

Viet Nam
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Dummy Variable Denotations

Country Region

Albania Europe + US/ Former Communist
Armenia Asia/ Former Communist
Australia Asia

Austria Europe + US

Azerbaijan Asia/ Former Communist

Belarus Europe + US/ Former Communist
Belgium Europe + US

Brazil Latin America

Brunei Darussalam Asia

Bulgaria Europe + US/ Former Communist
Burkina Faso Africa

Burundi Africa

Cambodia Asia

Cameroon Africa

Cape Verde Africa

Central African Republic Africa

Chad Africa

Chile Latin America

China Asia

Colombia Latin America

Comoros Africa

Croatia Europe + US/ Former Communist
Cyprus Europe + US

Czech Republic Europe + US/ Former Communist
Denmark Europe + US

El Salvador Latin America

Eritrea Africa

Estonia Europe + US/ Former Communist
Ethiopia Africa

Finland Europe + US

France Europe + US

Georgia Asia

Greece Europe + US

Honduras Latin America

Hungary Europe + US/ Former Communist
Iceland Europe + US

India Asia

Indonesia Asia

Ireland Europe + US

Israel Europe + US

Italy Europe + US

Japan Asia

Jordan Asia
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Kazakhstan
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lithuania
Luxembourg
Madagascar
Malawi
Malaysia
Mali

Malta
Mauritius
Mexico
Mongolia
Morocco
Nepal

New Zealand
Norway
Panama
Paraguay
Poland
Portugal
Republic of Korea
Republic of Moldova
Romania
Rwanda
Saudi Arabia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
Thailand

The former Yugoslav Republic of Macedonia

Tunisia
Ukraine

United Kingdom of Great Britain and Northern

Ireland

United States of America
Uruguay

Uzbekistan

Viet Nam

Asia/ Former Communist
Asia/ Former Communist
Asia

Europe + US/ Former Communist
Asia
Europe + US/ Former Communist
Europe + US
Africa
Africa
Asia
Africa
Europe + US
Africa
Latin America
Asia
Africa
Asia
Asia
Europe + US
Latin America
Latin America
Europe + US/ Former Communist
Europe + US

Asia

Europe + US/ Former Communist
Europe + US/ Former Communist
Africa
Africa
Europe + US/ Former Communist
Europe + US/ Former Communist
Europe + US
Europe + US
Europe + US
Asia
Asia

EuropgS/ Former Communist

Africa
Europe + US/ Former Communist

Europe + US
Europe + US

Latin America

Asia

Asia
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Appendix C

Hypothesis 1:

'YGDP per capita (PPP USD) real growth rate 2000—25150 + BlPopuIation Growth (00—107' BZTertiary
Education Enroliment 2000 €

Model 1: OLS, using observations 1-86
Dependent variable: RealGrowthRate
Heteroskedasticity-robust standard errors, vahkiii

Coefficient  Std. Error t-ratio p-value
const 138.108 15.3992 8.9685 <0.00001 ***
PopGrowthRate -2.30927 0.432633 -5.3377 <0.00001* **
Edu00 -14.769 3.65142 -4.0447 0.00012  ***
Mean dependent var 76.45663 S.D. dependent var 50.99077
Sum squared resid 174816.5 S.E. of regression 45.89360
R-squared 0.208993 Adjusted R-squared 0.189932
F(2, 83) 14.59721 P-value(F) 3.70e-06
Log-likelihood -449.5659  Akaike criterion 905.1319
Schwarz criterion 912.4949 Hannan-Quinn 908.0952

Hypothesis 2:

YGDP per capita (PPP USD) real growth rate 2000-25160 + BlzPopulation Growth (00-107' BZTertiary
Education Enroliment 2000" B3Tertiary Education Enroliment 2000" B4GDP per capita (PPP) 2000 €

Model 2: OLS, using observations 1-86
Dependent variable: RealGrowthRate
Heteroskedasticity-robust standard errors, vahiit

Coefficient  Std. Error t-ratio p-value
const 139.352 17.8368 7.8126 <0.00001 ***
PopGrowthRate -2.09456 0.442194 -4.7367 <0.00001* **
Edu00 -9.50214 9.8383 -0.9658 0.33700
Edu00_2 0.618234 1.41367 0.4373 0.66304
GDPperCap00 -0.00183916.000439637 -4.1833 0.00007  ***
Mean dependent var 76.45663 S.D. dependent var 50.99077
Sum squared resid 145045.9 S.E. of regression 42.31654
R-squared 0.343699 Adjusted R-squared 0.311289
F(4, 81) 13.88068 P-value(F) 1.15e-08
Log-likelihood -441.5384  Akaike criterion 893.0768

Schwarz criterion 905.3486 Hannan-Quinn 898.0156
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Hypothesis 3:

'YGDP per capita (PPP USD) real growth rate 2000—25150 + BlPopuIation Growth (00—107' BZTertiary
Education Enroliment 2000" B3Tertiary Education Enroliment 20%0‘" B4GDP per capita (PPP) 200b [35
Interaction Term (Tert Edu Enrol 2000 * GDP peritmﬁOOO)"' B6DAfrica + B?DAsia + BSDEurope+US+
BQDFormer Communist Countrie§ €
Model 3: OLS, using observations 1-86
Dependent variable: RealGrowthRate
Heteroskedasticity-robust standard errors, vahkiii

Coefficient  Std. Error t-ratio p-value
const 117.599 20.7203 5.6755 <0.00001 ***
PopGrowthRate -1.04929 0.604254 -1.7365 0.08653 *
Edu00 -20.5169 10.3047 -1.9910 0.05007 *
Edu00_2 1.9559 1.32933 1.4713 0.14533
GDPperCap00 -0.00113866.000606712 -1.8767 0.06440 *
inter 0.048456 0.137145 0.3533 0.72483
former_comm 41.8994 24.8451 1.6864 0.09582 *
Euro+us -0.91283 16.8801 -0.0541 0.95702
Africa -20.472 15.4976 -1.3210 0.19047
Asia 34.8161 11.6478 2.9891 0.00377  ***
Mean dependent var 76.45663 S.D. dependent var 50.99077
Sum squared resid 107086.9 S.E. of regression 37.53715
R-squared 0.515455 Adjusted R-squared 0.458075
F(9, 76) 7.820382 P-value(F) 4.60e-08
Log-likelihood -428.4918 Akaike criterion 876.9836
Schwarz criterion 901.5271 Hannan-Quinn 886.8612

Wald Test: Test on Model 3:

Null hypothesis: the regression parameters arefpeithe variables
Edu00, Edu00_2, inter
Test statistic: Robust F(3, 76) = 2.042, p-valuelB07
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Hypothesis 4:

YGDP per capita (PPP USD) real growth rate 2000-25160 + BlTertiary Education Enrollment 2000 BZTertiary
Education Enroliment 2000F BBGDP per capita (PPP) 200b B4GDP per capita (PPP) 20200" BSDAfrica +
BGDAsia + B?DEurope+US+ BBDFormer Communist Countrie§ BQDAfrica Edut BlODAsia Edut
BllDEurope+US Edut BlZDFormer Communist Countries Edti €
Model 4: OLS, using observations 1-86
Dependent variable: RealGrowthRate
Heteroskedasticity-robust standard errors, vahiit

Coefficient  Std. Error t-ratio p-value
const 51.815 15.6317 3.3147 0.00143  ***
Edu00 9.75516 10.9277 0.8927 0.37495
Edu00_2 2.04741 1.84927 1.1071 0.27187
GDPperCap00 -0.0042249 0.00126281 -3.3456 0.0013¢ *
GDPperCap_2 6.4559e-08 2.53064e-082.5511 0.01283 **
former_comm 121.562 75.8113 1.6035 0.11315
Euro+us 27.979 42.5548 0.6575 0.51294
Africa 8.47877 20.0378 0.4231 0.67344
Asia 94.7404 21.8808 4.3298 0.00005  ***
former_comml -26.3591 20.5548 -1.2824 0.20377
Euro+usl -11.3552 9.62158 -1.1802 0.24176
Africal -2.91639e-05 11.5176 -0.0000 1.00000
Asial -28.7133 7.18389 -3.9969 0.00015  ***
Mean dependent var 76.45663 S.D. dependent var 50.99077
Sum squared resid 92669.94 S.E. of regression 35.62936
R-squared 0.580688 Adjusted R-squared 0.511760
F(12, 73) 11.55522 P-value(F) 1.38e-12
Log-likelihood -422.2742  Akaike criterion 870.5483
Schwarz criterion 902.4548 Hannan-Quinn 883.3892

Wald Test: Test on Model 4:

Null hypothesis: the regression parameters arefpeithe variables
Edu00, Edu00_2, commiesl, eurosl, Africal, Asial

Test statistic: Robust F(6, 73) = 7.01349, p-v&ukl716e-006
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