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Abstract

This study investigates the approaches to measuring the returns to
secondary and tertiary gualifications in New Zealand using the latest Census
of Population and Dwellings data from 2001. It calculates the returns to
qualifications using income function analysis, elaborate analysis and also
extends the elaborate analysis by using the quantile regression technique.
It reports returns within a narrow band for both methods and at a similar or
higher magnitude to previous years. However, the results reported using
the net present value (NPV) criteria reveal higher social returns to
quatlifications than private returns. This contradicts previous literature., In
the policy implications section, the study recommends policies focus more
on reducing the level of forgone earnings. Also, the study finds that income
function analysis is better suited te measuring income inequality and its link
with education. Furthermore, the study concludes that elaborate analysis,
using the NPV criteria, allows better comparison of the marginal returns to
educational investments of varying scale and duration. Finally, the quantile
regression estimates show that point estimates of the mean return give a

poor indication of the distribution of returns.



Table of Contents

ACKNOWIEAGEMEINES .o i i e crrea e e et s e e reranes 2
PN 0L - Lo U PP PPPUR 3
Table Of CoNteN S i e e e 4
BN (51 oo [V o] oo o S P PP 8
R SR < 2 ot 1 |« U {1« SR O O R 8
1.1.1  Previous StUdIES it e e e 9

1.2 Research Aims and Objectives. ..o e 9
1.3 Data and Methodology .o et 10
1.3.1 Data and Sample Characteristics ..cooviiiii i 10
1.3.2  Income Function Analysis ....coviiiiiiiiinci e e 10
1.3.3  Elaborate Analysis cuvvviiiiiiiireieir i rirr it earnerarn s 11

1.4 Chapter QULNe oo et ra e 12

2 LIeratUre ReV W . ittt i e e s i e s e et s e s e aea e s taanenas 13
2.1 Human Capital Theory ... aa e e 13
2.2 Returns to Educalion ..o e e 15
2.2.1 Returns to SChooliNg .ot cier i eeaaaeaas 15
2.2.2 The Extended Earnings FUNCHON «oiiiiiii i 15
2.2.3 The Elaborate Method ...ccooiiiiiiiiiiiriie v aaes 16

2.3 The Returns to Education Literature ......cooeiiiiiiiiiniiineiiiiirenn, 17
2.3.1 The New Zealand Returns to Education Literature ................ 17
2.3.2 The Research by Sholeh Maani ..o e, 18

2.4  The Returns to Education Literature Critiques.............ccoveiiiinnne. 20
2.4.1 The Screening Hypothesis....c....ccoviiiiiiiiiiicie e 20
2.4.2  The Impact of ADIBTY ..o e ranaes 21

2.5 The Externalities of Higher Education ..o 21
2.5.1  Education and Crime .o st cevereiescenn e e 22
2.5.2  Education and Democratic Values ......ccooiciiniiciciiiiciiee e, 23
2.5.3  Education, Heaith, Poverty and Sociagl Welfare.......ooevvvvennn.. 23
2.5.4  Education and Ferfility.....ccocoviiiiniiiiiiii e 23

2.6 Productivity, Economic Growth and the Investment in Education..24
2.6.1 Growth Theory and Endogenous Growth Theory .................. 24
2.6.2  Productivity and the Investment in Education...................... 25

2.7  Quantile Regression ANaiYSiS cviiiiiii i ciiiriiis it ciaeiaineeas 26
2.7.1 Quantile RegresSion v v e e e eaee e 26
2.7.2 Quantile Regression Framework, .o iiiciiiiiiiiciieiiericnneaenes 26
2.7.3 Quantile Regression and the Returns to Education ............... 27

3 The New Zealand Tertiary Education Sector — An Overview ............... 29
3.1 BacKgroUNG. .ot e e a ey 29
3.2 The New Zealand Education System ......ccocoviiiiiiiieiiciniee e, 30
3.2.1 Primary School and Intermediate.....ccovvvivieiiviiiiiiiiiiiens 30
3.2.2 Secondary SCho0l .o i e aeas 30
3.2.3  Tertiary InstitUlionS vt e e 30

3.3 Trends in Tertiary Education Enrolments....cccoiivviiiniiiicniininennnns 31
3.3.1  Overall Enrolments oo it v 31
3.3.2  Enrolments by Type of Tertiary Institution .......ccocooviiiin. 32
3.3.3 The Breakdown of Enrolments by Gender.............c.coviiieean. 32
3.3.4 The Age Structure of Enrolments .ooviiiiiiiciiiiiiciiiiiieeanns 34



7

3.3.5 Full-Time and Part-Time Enrolments ..ot 34
3.3.6  Enrolments by EthniCity.ccviervniiiiiiiii e 35
3.4  Tertiary Education FUNGING viiiviiiiiiiniiisiciiceniinisiicncn s 36
3.4.1 Government Education Expenditure .....cocvvviiiiciiiiiiciiinnanns 36
3.4.2 Tertiary Education Tuition Subsigdies....ccoovviiiiciiiiiniiiniincarans 37
3.4.3 Tertiary Education Tuition Fees.........ciiiviiiiiiiiiiiiiiiiies 39
3.4.4 StUdent LoanS i iviiiiiiv e s it e e e aa s 39
3.4.5  Student AllOWaNCES.. it iiiiieciiiriiiciiierrra e sier et raieraan 41
I I -1V ¢ o1 0 A T 0 20O OO PN 42
Data and Characteristics of the Sample ..o 43
4.1 The New Zealand Census of Population and Dwellings Sample.....43
4.1.1  The 2001 Sample i st s i e s 43
4.1.2  SamPle SIzZe . it e e 44
4.2 Sampie Age-Income Proflles.....oiiviiiviiiiiiii e 44
4,2.1 Female Age-Income Profiles....vviiiiiiiii e 45
4.2.2 Male Age-Income Profiles ... 45
4.3  Labour Force Status by Highest Qualification......c.cooeoiiiiiinnnn. 48
4.4 Other Sample Characteristics (v e enes 51
4.4.1 Income Levels and EthniCity...covvriiiiiiiiin s 51
4.4.2 AGe ProfilES. ciiiiei i i e e 52
4.4.3 Educational Attainment Levels......ooiiiiincinnn i 52
4.4.4  Labour Force Status and Ethnicity.....cooveviiiiiiiiiinis 53
4.5  Chapter 4 - AppendiCes .ot 54
Income Function Analysis — Methodology ....coovviiiiiiiiniiiiiiiicicinnas 60
5.1 Income FUNCHON ANalYSIS ittt rar e e neserannraanes 60
5.1.1 The “"Extended” Income FUNction .........coiiiiiiiiiiiiiinnnnnes 60
5.1.2 The Income Effects of Secondary and Tertiary Qualifications .61
5.1.3 The Marginal Income Effects of Secondary and Tertiary
O TN L= 1) e | o] o B O O 62
5.1.4 Expanded Chow Test...iiiiiiiiiiiiiicie e cisnans 63
5.2 Model SpecifiCalion (v i e 63
5.2.1 Sample Specification . ....oocciiiiiiiiii e 63
5.2.2 The Independent Variable ..o 64
5.2.3 The Dependent Variables ........cccoviiiiiiiiiiiiiiieniiicei i e 64
5.2.4 Investigating the Diploma Qualification.......ccoioviviiiiiciininnin. 65
Income Function Analysis - Results and DiscussiOn .ivvcvviiiivavniiniianns 66
6.1 2001 Census RESUILS tiuiiiiiiiiriiiico i iecn s anan e er s e rans 67
6.1.1  Income Effect of Qualifications vs. the No Qualification Group
67
6.1.2 Expanded Chow Test. . e 69
6.1.3 The Marginal Income Effects of Qualifications...........ccciennn. 70
6.1.4  Increased Relative Incomes for Skilled Workers.......ccvennen. 73
6.1.5 Increased Income Effect of the Bursary Qualification............ 74
6.2  Model SpeCifiCation (oo e 75
6.2.1 Labour Force Experience Specification ....ovoeeviciiiiiaiicniineans 75
6.2.2  Before-Tax Versus After-Tax Earnings .....ccecvvvvieinicniinencnns 78
6.2.3  All-Employed Versus Employed-Fuiitime Samples ................ 78
6.2.4  Allowing for the Increase in Immigration ......coveiiiiiniiinnianns 79
6.3  Diploma BreaKadowWn oo iiirieiiiieiieriiire e cvarean it ranraennes 80
6.3.1  Stability Testing on the Diploma Breakdown.......ccovveivicinianns 82
6.4 Chapter 6 - AppendiCes ..viiiiiiiiiiiii e e 83
Elaborate Analysis — Methodology ..oovveee i 99




7.1 Elaborate ANalySis .o i e e e e 99
7.1.1  Age-Income Profiles .o 99
7.1.2  Private Rates of Return Analysis .......cccooviiiiiiiiiiiiiniieneneene, 99
7.1.3  The Net Discounted Sum of the Private Returns................. 101

7.2 Social Rates of Return Analysis......oooviiiii i 101
7.2.1 The Discounted Sum of the Social Returns..........cecevevivnnnn. 102
7.2.2  Sensitivity AnalysiS coooiiiiiiiiii 102

7.3 Quantile Regression Estimates of Returns ....ccovvvevviiviiiennininnnen. 103
7.3.1  Analytical Framework oo e 104
7.3.2  Utilising the Quantile Estimates of Returns.........cccoovvvvenen.. 105

8 Elaborate Analysis — Resuits and DiSCUSSION .....ocvviiiriiiiiiieiiienn 106

B.1 Age-INCOME Profiles .o i s s e n e 107
8.1.1  Diploma BreakdowWn . coivi it i e v r e ans 107

8.2  Private Returns to Secondary and Tertiary Education ............... 110
8.2.1 The Private Returns ~ The Internal Rate of Return Method..110
8.2.2 The Private Returns - 1996 t0 2001 ......cciiivviiiiiiviiininnens 111
8.2.3 The Private Returns ~ Net Present Values ................coeeees 111
8.2.4  Diminishing RetUIMS ... .ociiiiiiiii i e 113
8.2.5 Breakdown of Returns to the Diploma Qualification ............ 113
8.2.6  Sensitivity Analysis ... 114

8.3  Social Returns to Secondary and Tertiary Education................. 115
8.3.1 Internal Rates of RetUrn ...ccooviviiii i 115
8.3.2 Net Present Values. ..o it ciiian s reeeearaniaeans 115
8.3.3  Sensitivity ANalysis «iviiiii e 117

8.4 Quantile Regression Estimates........ccocevviiiiiiiiiniic i 118
8.4.1  Private Returns to Education - Quantile Estimates............. 118
8.4.2 The Spread of Returns and the Magnitude of Investment....118
8.4.3 Male and Female Returns — 1996 and 2001 Returns........... 119
8.4.4 The Spread of Returns and the Mean Return .......coevevninenn 119
8.4.5 Social Returns to Education - Quantile Estimates............... 122

8.5 Chapter 8 - AppendiCes . vivi ittt aas 123

9  Tertiary Sector Policy Implications .....oiiviiiiiriiiiccciiiiie i eeees 143

9.1  The Importance of Forgone Eamings ........c.ccciciiiiiiiiciiinin e i44
9.1.1  Full-Time Study and Part-Time Work Focused Policies ........ 145
9.1.2  Full-Time Work and Part-Time Study Focused Policies ........ 146
9.1.3 The Death of the Summer Holiday .........coovriiiviiiivinniennn, 147

9.2  Tuition Fee Levels and the Government Funding of Tertiary

[La [T ot 1 1o T I O N 149
9.2.1 The Tuition Fees ParadoX .....cciveiiriiciiiiiiiic e renaneens 149

9.3 The Performance of Diploma Qualifications.......c...c.co.oiianen. 150
9.3.1 The Timing of Diploma Studies .......coviiiiiriiiviviiiincninnrnees 150
9.3.2 Replacing the Advanced Vocational Diploma Qualification ... 151
9.3.3 Apprenticeship SChemes ... et ens 152

9.4  Measuring the Returns to Education .........coiiciiiiiiiiie s 152
9.4.1 Social Returns to Secondary and Tertiary Education........... 153
9.4.2 Labour Force Experience and the Income Effects of Education

153
10 Conclusions and Suggestions for Further Research........oovevviiiivinenn. 154
10.1 Approaches to Measuring the Returns to Education in New Zealand
154
10.1.1 Results from the Income Function Analysis ....ocoiveeeivivinnnrns 154
10.1.2 Results from the Elaborate Method Analysis ..........coeeeienis 155



10.1.3 Results from the Quantile Estimates......coocoviiiiiiiiiiiiinninn, 155

10.2 Results from the 2001 Census Data .....cvoveeiiiiiiii i e e 156
10.2.1 OQverall Returns to Education .. ..ccooiiiiieeiiic i 156
10.2.2 Diploma BreakdOWn i oo ci i it e e 157
10.2.3 The Bursary Qualification.........coieiiiiiiiii e 157
10.2.4 Sensitivity ANalysis oo it e 157

10.3 Suggestions for Further Research .. .ccoovviveiiiiii i, 158

a1 2 A L PP 159




