
DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

國立政治大學公共行政學系 

碩士論文 

教學支出對大學校院畢業生就業與薪資之影響： 

以獎勵大學教學卓越計畫為例 

The Effect of Instructional Expenditure on College Graduates’ 

Employment and Earnings: Evidence from the Plan to Encourage 

Teaching Excellence in Universities 

指導教授：朱斌妤  博士 

楊子霆  博士 

研究生：蔡咏諭  撰 

中華民國一百零八年六月 
 



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

I 

Acknowledgements 

Foremost, I would like to send my sincere and highest gratitude to my advisors, 

Dr. Pin-Yu Chu, and Dr. Tzu-Ting Yang. It is already a great fortune to have one of 

them. How Blessed am I to have both. Without their guidance, inspiring, and encour-

agement, I could not complete my thesis. 

My appreciation also goes to the rest of my thesis committee. Thanks to Dr. Hsien-

Ming Lien, Dr. Don-Yun Chen, and Dr. Hsing-wen Han, for their kindness, helpful 

suggestions, and insightful comments. 

I am grateful to my friends and classmates. Thanks to Ms. Yu-Chun Cheng, Ms. 

Hsuan-Hua Huang, Ms. Chia Ling Chang, Ms. Wan-Ju Hung, and Mr. Yu-Heng Jung, 

for their assistance, accompany, and consolation in my hard time during the process of 

writing my thesis. I would like to show my gratitude to the research assistants of the 

project. Thanks to Ms. Tzu-Ting Liao and Mr. Ming-Hsiang Hsu, for their help and 

support. 

Last but not least, I wholeheartedly appreciate my dear family. Thanks to my par-

ents and lovely sister for their trust and love. I am lucky to have all of you. Wish my 

teachers, friends, and family a great life and a bright future. 

 

 

Yung-Yu Tsai, 2019 June  



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

II 

Abstract 

Given the considerable amount of money spent on higher education, understand-

ing the effects of educational investment on graduates’ future achievement is important. 

This thesis uses the Teaching Excellence Project as a natural experiment to generate an 

exogenous variation in instructional expenditure. By linking the data on higher educa-

tion institutions’ expenditure as well as taxation administrative records of individual 

income, this thesis investigates the effects of instructional expenditure on college grad-

uates’ employment and earnings. 

The result suggests that the effect of instructional expenditure on students’ labor 

market outcomes is weak. No evidence supports the expenditure effect on graduates’ 

earnings and employment. The educational resources effect only appears in helping 

individuals get rid of low income. For all graduates, increasing per-graduate instruc-

tional expenditure by 100 thousand leads to 2.83 percentage points increases in the 

probability of reaching the median of monthly earnings. For graduates from economi-

cally disadvantaged families, increasing per-graduate instructional expenditure by 100 

thousand leads to 3.62 percentage points increases in the probability of reaching the 

median of annual earnings. The magnitude of effect size for disadvantaged students is 

5.25 times greater than rich students. These findings imply that educational investment 

in higher education does not have extensively effect on all students but does benefit the 

underprivileged in society. 

Keywords: higher education, instructional expenditure, graduates’ earnings, 

Teaching Excellence Project 

  



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

III 

摘要 

高等教育經費占我國政府支出，瞭解此一花費是否能有助於大學校院畢業生

之就業與薪資實乃重要課題。本論文利用教學卓越計畫作為一自然實驗，建構教

學支出之外生工具變數。本論文藉由串連大學校院之財報數據以及稅務行政資料，

檢驗教學支出對大學校院畢業生之就業與薪資之影響。 

研究結果發現，教學支出對畢業生就業市場表現之影響微乎其微。教育經費

的投入，對畢業生的薪資與就業均不產生影響。教育資源的效果僅體現在幫助畢

業生脫離低薪與貧窮的處境。整體而言，每增加 10 萬元的教學支出，畢業生平

均每月薪資超過中位數的可能性，將提高 2.83 個百分點。對於來自經濟弱勢家

庭的學生而言，每增加 10 萬元的教學支出，畢業生年總薪資超過中位數的可能

性，將提高 3.62 個百分點。教學資源對對經濟弱勢學生的效果，是對來自相對

富裕家庭學生的 5.25 倍。本論文的發現點出教育資源的投入或許無法廣泛地對

所有學生產生正面助益，但卻能夠幫助社會中最底層的族群。 

關鍵字：高等教育、教學支出、畢業生薪資、教學卓越計畫 
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 Introduction 

1.1. Research Background and Motivation 

Taiwan has experienced a dramatic expansion of higher education since the 1990s. 

Nowadays, over than 80% of graduates from senior secondary schools continue their 

education (MOE, 2018a), and the net enrollment ratio 1  of tertiary education2  has 

grown to over than 70% (MOE, 2018b). As a result, the role of universities and colleges 

has translated from elite education to mass education. 

The expansion of higher education has provided students with abundant opportu-

nities for enrolling in universities or colleges. The government of Taiwan, hence, began 

to improve the “quality” of various higher education institutions (Yang & Huang, 2012). 

Under this background, the Ministry of Education (MOE) initiated The Plan to Encour-

age Teaching Excellence in Universities (hereinafter referred to as Teaching Excellence 

Project or TEP) in 2005. This plan aims to promote the teaching quality of higher edu-

cation by providing funding to universities and colleges. 

The central government in Taiwan invests a considerable amount of resources in 

higher education. In 2017, the expenditure on higher education of the MOE is NTD 

89.12 billion (around USD 2.89 billion) which accounts for 4.62% of the total public 

expenditure of the central government (DGBAS, 2018; MOE, 2018c). In 2016, the ed-

ucational expenditure per-student at higher education level is NTD 190,852 (around 

USD 6,188) which is greater than the per-pupil expenditure at primary (NTD 178,283) 

and secondary (NTD 123,666) level (MOE, 2018b). The importance of higher educa-

tion grows rapidly and captures more attention. 

Despite the large government investment, many studies question whether educa-

tion spending affects student outcomes. Hanushek (2003) reviews the US and interna-

tional studies regarding the school resources effect on student achievement and sug-

gests that the evidence on spending effect on student performance is scanty and weak. 

                                                

1 Net enrollment ratio is the total number of students in the theoretical age group for a given level of 

education enrolled in that level, expressed as a percentage of the total population in that age group. 
2 In Taiwan, tertiary education includes universities, colleges and junior colleges. 
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Among 163 estimates, only 27% of studies find a significant and positive effect of ex-

penditure on student performance. The effect of educational resources on student 

achievement is uncertain and highly questionable. 

Regarding the case of Taiwan, while the expenditure on higher education keeps 

growing through the past 15 years, the average earnings for fresh graduates of univer-

sities and colleges do not make any progress. Table 1-1 presents the trends of the ex-

penditure on higher education and the monthly regular earnings of fresh graduates. In 

2003, the total higher education expense of the MOE is NTD 68.4 billion, the per-stu-

dent expenditure of higher education is NTD 189.24 thousand, and the average monthly 

earnings for fresh graduates with bachelor degrees is NTD 30.68 thousand (in real 2016 

dollars). In 2016, the total expenditure increases by 25.24% to NTD 85.66 billion, the 

per-student expenditure increases by 0.85% to NTD 190.85 thousand, but the average 

earnings of graduates decreases by 8.37% to NTD 28.12 thousand. 

The research motivation of this thesis sprouts from the reflection of the contradic-

tion between the growing investment in higher education and the stagnate progress in 

the average earnings of graduates from universities and colleges. Under the background 

of the expansion of higher education, a growing number of students enroll in universi-

ties and colleges, accompanied by an increase in higher education expenditure. Hence, 

whether the resources input in higher education can improve teaching quality and ben-

efit the graduates is an important issue.  
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3 

Table 1-1 

The Trends of Higher Education Expenditure and Graduates' Earnings 

Year 
Government Higher 

Education Expenditure 

Per-student Expenditure at 

Higher Education Level 

Monthly Regular Earnings 

of Fresh Graduates 

2003 68,399,268,536 189,242 30,683 

2004 65,193,170,660 190,370 30,598 

2005 76,401,034,896 194,487 29,480 

2006 80,103,470,985 197,035 30,017 

2007 79,819,002,784 199,669 -b 

2008 70,444,053,066 181,995 28,337 

2009 74,601,017,328 184,913 28,169 

2010 77,488,601,181 181,737 28,198 

2011 86,336,043,741 187,141 27,932 

2012 81,455,708,161 190,841 27,551 

2013 82,849,101,233 187,092 27,532 

2014 82,973,062,188 186,910 27,487 

2015 85,145,432,654 189,872 28,039 

2016 85,664,915,212 190,852 28,116 

2017 88,570,146,246 -a 28,271 

Note. Data in the first two columns acquired from the MOE. The government higher education expendi-

ture shown in the table includes general budget and special budget. The per-student expenditure includes 

spending of public and private institutions. Data in the last column acquired from the Income Survey for 

Different Occupation Categories, Ministry of Labor (MOL). All values are in real 2016 dollars. 

a Data of 2017 is not available yet. 
b The MOL did not conduct this survey in 2007. 

 

1.2. Research Purposes and Questions 

This thesis aims to investigate the effect of school resources on student outcomes. 

The first challenge in answering this question is the endogenous problem existing in 

the correlation between expenditure and student outcomes. The second challenge is the 

deficiency of adequate dataset which contains detailed expenditure data of educational 

institutions as well as the long-run outcomes of students. This thesis uses the TEP as a 

natural experiment and treats the timing of receiving funding as an exogenous factor to 
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deal with the endogenous problem. This thesis combines the data acquired from finan-

cial reports of each institution and taxation administration records to link the data on 

educational resources and graduates’ labor market outcomes. 

The purposes of this research are to understand the effect of educational resources 

on student labor market outcomes and to learn whether the current funding allocation 

strategy of the MOE is effective. This thesis aims to answer the following questions:  

(i) whether an increase in instructional expenditure of higher education institutions en-

hances the employment intensity (such as the probability of being employed and work 

stability) of the graduates? (ii) whether an increase in instructional expenditure of 

higher education institutions raises the future earnings of graduates? (iii) if yes, whether 

the expenditure effects vary across different groups of students? 

1.3. Significance of the Research 

Previous studies regarding the effect of school resources on student outcomes con-

centrate on primary and secondary education. When referring to higher education, the 

research performance of higher education institutions receives more attention than 

teaching performance and student outcomes. However, nowadays, higher education 

serves not only for minor elite and for academic purpose but also for the majority of 

students and for the purpose of improving employment competitiveness of students. 

Investigating the effect of resources put in higher education on the labor market out-

comes of graduates is necessary. 

The first significance of this research is the focus on higher education. The in-

crease in enrollment rate of higher education as well as the growth in expenditure on 

higher education are the global trends. Moreover, almost in all Organization for Eco-

nomic Co-operation and Development (OECD) countries, the per-student expenditure 

on higher education is greater than on primary and secondary education. This situation 

keeps unchanged even exclude the research and development (R&D) expenditure 

(OECD, 2017). However, previous studies pay little attention to the effect of higher 

education expenditure on student outcomes. This thesis can contribute to filling the gap 

in the literature by focusing on the case of Taiwan higher education. 
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5 

Another key difference of this thesis from previous researches is the completeness 

of the expenditure data. Despite some studies have examined the effect of school spend-

ing on students’ future earnings, they cannot precisely capture the variation of educa-

tional expenditure experienced by different students. Some studies use average ex-

penditure at school districts level and fail to include variation within a district (Grogger, 

1996; Jackson, Johnson, & Persico, 2015). Some studies use expenditure of individual 

educational institutions but fail to include the variation between years within an insti-

tution (Behrman, Rosenzweig, & Taubman, 1996; James, Alsalam, Conaty, & To, 

1989). 

This thesis links instructional expenditure data of each higher education institution 

from 2005 to 2013 with income data of graduates. The plenitude of data allows this 

study to control for both institution effect and time effect. This advantage can improve 

the estimated model and help in understanding the effect of educational expenditure on 

student outcomes. 
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6 

 Literature Review 

This chapter discusses theories and previous studies on the relationship between 

education inputs and student outcomes as well as the effect of government funding on 

instructional spending. 

2.1. The Relationship between Education Inputs and Student Out-

comes 

This section presents a general perspective of the connection between education 

inputs and student outcomes based on the concept of the education production function. 

This section also discusses the implications and limitations of previous empirical stud-

ies. 

2.1.1. The Education Production Function 

The perspective of the education production function has been the dominant par-

adigm utilized in analyzing the effect of educational resources on student outcomes in 

previous studies (Hedges, Laine, & Greenwald, 1994). The term production function 

describes the relationship between the quantity of input used in production and the 

quantity of output from production (Mankiw, 2014: 539). For the most well-known 

Cobb-Douglas production function, its basic form is as follow: 

 𝑄 = 𝐹(𝐿, 𝐾) (2-1) 

Where F is a function that shows how the inputs are combined to produce the 

quantity of products Q. L and K are inputs. L is the quantity of labor. K is the quantity 

of capital. The equation denotes the relationship between the quantity of input and the 

quantity of output. 

The basic concept of production functions describes the production process of 

manufacturing industries but is also applicable to a wide range of industries, including 

education (Hanushek, 1986). One of the main differences between the traditional per-

spective of production functions and application in the educational field is the meas-

urement of outputs (Hanushek, 1979). The economic theory calculates the number of 

homogenous products as outputs, however, this perspective is not suitable for education. 
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7 

Education is a service that transforms individuals into individuals with higher quality. 

The quantity of product (that is, the number of students) from the education process is 

fixed, so education studies concentrate on quality differences (Hanushek, 1986). 

Generally, the education production function defines the outputs of the educational 

production processes as student outcomes, measured by standardized test scores, atti-

tudes, class attendance, continuation in school and labor market outcomes (Hanushek, 

1997). The common inputs of the education production function include family back-

ground (B), characteristics of peer groups (P), school resources (S), and personal innate 

abilities (I) (Bowles, 1970; Hanushek, 1979; Neely & Diebold, 2016). The general form 

of the education production function is as follows: 

 𝑌 = 𝐹(𝐵, 𝑃, 𝑆, 𝐼) (2-2) 

Where Y is student outcomes, the output of the educational production process, 

and B, P, S and I are the inputs which determine Y. Levačić and Vignoles (2002) sum-

marize different variables used in various studies and describe the framework of rela-

tionships between inputs, processes, and outputs as Figure 2-1. The components on the 

left side of the figure are the various inputs may have influences on student outcomes. 

Some inputs, such as school resources, are controllable by policymakers, while the oth-

ers, such as personal characters and family backgrounds are not (Hanushek, 1986). 

Among various inputs, the effect of resources inputs attracts the most attention because 

school resources are more relevant to policy-making (Hanushek, 2008). Figure 2-1 also 

shows various kinds of outcome variables considered by researchers, including cogni-

tive, affective and post-school outcomes. The general framework of the education pro-

duction function is comprehensive and does not specify the components in the function. 

Previous studies measure student outcomes and school resources in different ways 

(Hanushek, 1979). Next two sections discuss these different approaches and their lim-

itations. 

 



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

 

8 

 

Figure 2-1. A context–input–process–outcome framework for education. 

Note. Reprinted from ‘Researching the Links between School Resources and Student Outcomes in the 

UK: A Review of Issues and Evidence’ by R. Levačić and A. Vignoles, 2002, Education Economics, 10 

(3), p.317. 

2.1.2. Measurement of Student Outcomes 

The majority of studies regarding the education production function measure stu-

dent outcomes in terms of standardized achievement test scores (Hanushek, 1979). 

Among 377 studies regarding the educational production function reviewed by 

Hanushek (1997), three-quarters of the studies use standardized test scores to represent 

student outcomes. Some studies use other academicals performance, such as class at-

tendance (Devadoss & Foltz, 1996), learning attitudes (Charkins, O'Toole, & Wetzel, 

1985) or continuation in school (Hyman, 2017) to measure student outcomes. Some 

other studies use labor market outcomes, such as earning (Card & Krueger, 1992) or 

status of employment (Eide & Showalter, 2005) to measure student outcomes. 

STUDENT INPUTS 

 Prior attainment 

 Personal characters 

 Family background 

SCHOOL CONTEXT 

 Phase of schooling 

 Governance structure 

 Community characters 

 Socio-economic 

composition of student 

body 

RESOURCE INPUTS 

 Expenditure per pupil 

 Quantity and annual 

cost of admin staff per 

pupil 

 Learning support staff 

per pupil 

 Learning resources 

 Physical environment 

 Additional programs 

 Resource allocation 

within the school 

SCHOOL PROCESSES 
School level 

 Headteacher’s professional 

leadership 

 Governing Body strategic 

management 

 Shared vision and goals 

 Involvement of staff in 

decision-making 

 Professional development 

 Orderly school 

environment 

 Emphasis on learning 

 Rights and responsibilities 

for pupils 

 Monitoring of student 

progress 

Class/teacher level 

 Successful grouping 

arrangements 

 Ordelry classroom 

 Time on task 

 Quality of instruction 

 Student-teacher relations 

Pupil level 

 Self-concept 

 Attitude to learning 

STUDENT OUTCOMES 

Cognitive outcomes 

 Key stage test and 

examination results 

 Standardized tests of 

achievement 

Affective outcomes 

 Attitude to learning 

 Personal and interpersonal 

skills 

 Behavior 

 Social attitudes 

Post-school outcomes 

 Qualification and 

vocational skills 

 Employment 
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9 

However, standardized test scores are not a good measurement of students’ 

knowledge and skills (Betts, 1995; Hanushek, 1979). Another challenge is that this ap-

proach only measures achievement at one point in time and fails to capture the longitude 

growth and progress of students (Verstegen & King, 1998). Previous studies have found 

that school resources have a stronger and more consistent effects on students’ education 

attainment and earnings than standardized test scores (Card & Krueger, 1998). 

Test scores might be an appropriate measurement for student outcomes in earlier 

grades because the main goal of education in childhood period is to improve the cogni-

tive skills of students. Conversely, test scores serve as a poor measurement for student 

outcomes in later grades (Hanushek, 1986). For example, Chetty, Friedman, and 

Rockoff (2014a) and Chetty, Friedman, and Rockoff (2014b) use administrative record 

data to analyze the effect of teacher quality on students’ test scores, college attendances, 

and future earnings. They find that the effect of teacher quality on students’ test scores 

is greater in elementary school than in middle school, and these effects fade out rapidly 

in subsequent grades. In contrast, the effects on college attendance and future earnings 

are obvious for all level of grades. 

Studies focusing on the effect of school resources aim to examine whether inputs 

in education matter. The importance of schooling is to help students acquire abilities to 

perform better after leaving school (Hanushek, 1986). Nowadays, people expect higher 

education to help students get good achievement in the labor market. Hence, this thesis 

focuses on the effect of input resources in colleges and universities on students’ labor 

market outcomes. 

When discussing labor market outcomes, previous studies usually focus on indi-

viduals’ earnings. An individual’s earning is affected by the probability of being em-

ployed, wages (monthly, weekly or hourly), and the employment intensity (such as the 

number of hours worked) (Dadgar & Trimble, 2015; Mincer, 1975). For example, 

Dadgar and Trimble (2015) decompose the effect of college attendance on overall earn-

ings into two factors: the effect on hourly wage and employment probability. They find 

that the high returns of education to earnings are mixed by two factors: The increase in 

the probabilities of being employed as well as the increase in wages. 
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Both wage and employment status are a kind of labor market outcomes, but they 

stand for different implications. Wage represents for a worker’s productivity or human 

capital (Becker, 1962; Dadgar & Trimble, 2015) but employment status reflects the 

ability to find jobs and the substitutability of skills (Mincer, 1975). In order to fully 

understand the effect of school resources, this thesis takes annual earnings, monthly 

earnings, and employment intensity into consideration. 

2.1.3. Measurement of School Resources 

Previous studies regarding the educational production function measure school re-

sources in different ways. Some use real resources (such as class size or teacher certi-

fication) while the others adopt financial aggregates of resources (expenditure per-stu-

dent) (Hanushek, 1979, 1997).  

For the ‘real resources’ approach, the studies disaggregate school resources into 

several pieces, such as teacher quality, teaching material, teacher-pupil ratio or class 

size. Some studies focus on only one or few dimension(s), while others include more 

comprehensive variables. For example, Krueger (1999) pays attention to the effect of 

class size on student performance. He employs data acquired from the Tennessee Stu-

dent/Teacher Achievement Ratio experiment (known as Project STAR) to examine the 

effect of attending small class on students’ standardized test score and concludes a pos-

itive and significant effect of assigned to small classes. Darling-Hammond (2000) con-

centrates on the effect of teacher quality on student reading and mathematics perfor-

mance. She measures teacher quality in terms of teachers’ degrees, the proportion of 

teachers with full certification, the proportion of teachers out of the field and the pro-

portion of teachers who are new entrants to teaching or newly hired. She concludes that 

teacher quality is a powerful predictor of student achievement. However, different from 

Krueger (1999), Darling-Hammond finds class size has no significant effect on student 

performance. 

Wößmann (2003) includes more comprehensive variables than Krueger (1999) 

and Darling-Hammond (2000) do. He uses the Third International Mathematics and 

Science Study (TIMSS) from 39 countries to examine the effect of school resources on 

student performance. He measures school resources as class size, student-teacher ratio, 
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instruction time, teacher’s experience and degree, and shortage of materials. Wößmann 

finds that teaching materials, instruction time and teachers’ degree have positive effects 

on student performance while other school resources have no or even negative effects. 

He also finds a great difference between the magnitudes of estimations in the cases of 

mathematics scores and science scores. 

However, previous studies based on the ‘real resources’ approach have not reached 

a consensus on the direction and magnitude of school resources effects. Their estima-

tions diverge when including different variables, employing various measurement, us-

ing different data or analyzing different groups. For example, Hedges et al. (1994) em-

ploy meta-analysis to reanalyze data of Hanushek (1989), a review paper regarding the 

effect of school resources on student performance. Hedges et al. suggest the effect of 

different real resources are mixed and not always positive. School resources matter on 

student performance, but different resources have various effects according to different 

local contexts and situations. Hanushek and Luque (2003) use data of 40 countries to 

examine the effect of school resources and find that the effects of school resources have 

different patterns at different age groups. Take class size as an example, for the younger 

group, students in smaller class tend to have better performance. In contrast, for the 

elder group, in over half of the countries the impacts of class size are opposite. Similar 

results appear in the cases of total school size and teacher quality effects. The estimated 

effects of school real resources have a large variation across countries as well as age 

groups. 

The second branch of studies regarding the educational production function, the 

‘financial aggregates’ approach, treats all kinds of resources at an aggregate level, 

which is school spending or per-pupil expenditure. For instance, Hyman (2017) 

matches school expenditure data and degree receipt information to examine the effect 

of school spending on students’ educational attainment. He exploits an exogenous 

reformation, Proposal A, an educational reform initiated in 1995 by the Michigan 

government to conduct his research design. Proposal A changed the school funding 

formula and assigned a foundation allowance to each district to equalize funding across 

school districts. Hyman uses this foundation allowance as an instrumental variable for 

spending increase and employs a two-stage least squares (2SLS) method to estimate the 
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effect of school spending on education attainment. He finds that a USD 1,000 increase 

in school spending leads to 3 percentage points for students more likely to enroll in 

college and 2.3 percentage points more likely to earn a postsecondary degree. 

Hæ geland, Raaum, and Salvanes (2012) use administrative data acquired from the 

Norway government to examine the effect of per-pupil expenditure on student test 

scores. They use the location of natural resources as an instrumental variable of school 

expenditure because the location of natural resources determines the tax source of local 

government and induces school expenditure. They suggest that additional per-pupil ex-

penditure of NOK 10,000 (around USD 1,000) raise 0.2 level of student performance 

(the scale is 1-6) on average. 

The ‘financial aggregates’ approach faces criticism of failing to capture the effects 

of school resources on student outcomes. The limited level of analysis on school dis-

tricts or states rather than schools is the main shortage of the financial aggregates ap-

proach. Hyman (2017) measures per-pupil expenditure at districts level and Hæ geland 

et al. (2012) use municipality level data. Other studies regarding expenditure effect also 

calculate expenditure at the school-district level rather than school or class level 

(Grogger, 1996; Jackson et al., 2015; Lafortune, Rothstein, & Schanzenbach, 2018). 

This trend is partly due to the limitation of data's availability because the per-pupil 

expenditure is usually only calculated and available at the school-district level. 

Another criticism is that the total expenditure usually consists of administrative, 

instructional and other activities of schools. The total expenditure is too extensively to 

represent the quality and quantity of teaching resources. Several studies indicate that 

school spending only has little or non-significant, even negative effect on student per-

formance (Grogger, 1996; James et al., 1989; Wößmann, 2003). There are two expla-

nations for these unexpected findings. First, the variance of expenditure between 

schools or districts is too small to get a precise estimation of the effect of spending 

(Okpala, Okpala, & Smith, 2001). Second, some portion of the spending does not go to 

teaching activities and has no effect on student performance (Dee, 2005). 

The approach of disaggregate levels of real resources fails to generate a consistent 

estimated model suitable to all situations, and the approach of the aggregate level of 

per-pupil expenditure cannot accurately identify the effect of instructional relative 
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school resources. Hence, some studies turn to use the disaggregation of expenditure 

variables, disaggregating the total expenditure into specific subcategories, such as in-

structional expenditure, administrative expenditure and support service expenditure. 

These studies find that the category of instructional expenditure has a stronger, positive 

and significant effect on student performance, while the other categories of expenditure 

have none, even negative effects (Jacques & Brorsen, 2002; Neely & Diebold, 2016). 

To conclude, based on the perspective of the education production function, this 

thesis expects that school resources have a positive effect on student outcomes. How-

ever, the measurements of student outcomes as well as school resources affect the esti-

mation a lot. For the purpose to examine the effect of resources put in teaching activities 

on students’ labor market outcomes, this thesis measures school resources in terms of 

per-student instructional expenditure and concentrates on its effect on students’ future 

earnings and employment. 

2.1.4. Effects of Instructional Expenditure on Labor Market Out-

comes 

This thesis treats student earnings and employment intensity as the outcomes and 

treats instructional expenditure as the inputs. This section presents the most relevant 

studies regarding the educational expenditure effect on students’ labor market out-

comes and discusses their limitations. 

Grogger (1996) and Jackson et al. (2015) focus on primary and secondary educa-

tion and find that per-pupil expenditure has a positive effect on student future earnings. 

Both of these two studies measure school resources in terms of total expenditure but 

not specific to instructional expenditure. They are likely to underestimate the effect of 

instructional expenditure. Besides, both of these two studies measure per-pupil ex-

penditure at the school district level, so they cannot consider the within-district varia-

tions in expenditure as well as the school district factors which affect both school spend-

ing and students' earnings (Hanushek, 1996). Hanushek (1997) reviews 377 studies re-

garding the effect of school resources and points out that the estimates of school re-

sources effect are more frequent to become statistically significant and positive as the 

level of aggregation increases from school-level to state-level. For example, for per-
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pupil expenditure, the percentage of positive and statistically significant estimate goes 

from 17% to 28% and 64% as the estimates go from the school-level to district and 

state-level. Hanushek implies that local policies influence the level of funding as well 

as school performance, and a regression analysis without controlling for the policy en-

vironment will overestimate the effect of school resources on student performance. 

Behrman et al. (1996) and James et al. (1989) pay attention to higher education 

and suggest that per-student expenditure has no significant effect on students’ future 

earnings. Both of these two studies acquire data of school expenditure from the Higher 

Education General Information Survey (HEGIS). Behrman et al. use expenditure data 

in 1975 due to the data incompleteness of previous years, even though some of their 

respondents attended college in the late 1960s. James et al. also use expenditure data in 

1975 only, even though their samples attended colleges or universities between 1973 

to 1977. Both of these two studies could fail to capture the variation between years 

within an institution. Moreover, both the two studies measure school resources in terms 

of total expenditure at the college level. However, the total spending within a higher 

education institution includes instructional, administration and research expenditure. 

Not all of these categories of expenditure are related to teaching activities. These two 

studies could probably fail to capture the effect of instructional expenditure on student 

earnings. Hence, the findings that money has no effect on student earnings of these two 

studies can partly be explained by the limitation that they exclude the variation within 

institutions and confound instructional expenditure with other categories of spending. 

Most studies employed the education production function approach focus on aca-

demic outcomes rather than economic outcomes (Hanushek, 1997). Only a small num-

ber of studies have directly correlated school resources3 and earnings (Card & Krueger, 

1992). The lack of literature on school resources and earnings is partly due to data lim-

itation. Studies of the effects of school resources on earnings must combine data on the 

resources of schools that the graduates attended with data on their labor market out-

comes (Card & Krueger, 1996). Therefore, even though some studies try to examine 

                                                

3 In Card & Krueger’s paper/ article, they use the term “school quality” instead of “school resources”. 

However, they also mention that “In the literature, school quality is typically measured by expenditures 

per-pupil, or by school resources such as the pupil-teacher ratio and teacher pay.” 
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the effect of expenditure on student earnings, they suffer from data limitation. They 

either could only acquire expenditure data at the school-district level or lose the exact-

ness and detail of data. 

In conclusion, evidence supporting the effect of education expenditure on students’ 

future earnings is insufficient, especially in the field of higher education. This thesis 

examines the effect of instructional expenditure of colleges and universities on labor 

market outcomes for graduates. This thesis employs data on expenditure at higher edu-

cation institutions level, and the data contains detail categories as well as different years. 

The completeness of data helps in precisely capturing the teaching resources each stu-

dent exposed to. 

2.2. The Relationship between Government Funding and Instruc-

tional Spending 

This section discusses theories and previous studies regarding the effect of gov-

ernment funding on instructional spending. The crowd-out effect implies that the effect 

of a dollar of government funding is less than one dollar. In contrast, the flypaper effect 

indicates that government funding leads to a dollar-for-dollar increment in expenditure. 

2.2.1. The Crowd-out Effect 

The crowd-out effect indicates that government funding would crowd-out private 

contribution, so the level of increase in expenditure will be less than the amount of 

funding received. The sources of revenue for private organizations are various, includ-

ing government funding, private donation and fees charged for the goods or services 

they provide. The amount of revenue provided by one source may affect the amount 

supplied from the others (Connolly, 1997). To be more specific, when an organization 

receiving an extra grant from the government, they would cut their original private in-

vestment (or their other funding source such as private donation would decrease their 

level of support). 

Arcalean and Schiopu (2010) find that an increase in the public spending of edu-

cation crowds out the private contributions, especially in higher education. However, 

public and private inputs are imperfect substitutes, meaning that though the increase in 
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public funding would decrease private investment, the total level of education expendi-

ture would still increase. 

2.2.2. The Flypaper Effect 

Many empirical studies find that a dollar of exogenous grants from the federal or 

state government leads to a significantly greater public spending of local government 

(even close to 100 percent) which opposites with the crowd-out effect. Arthur Okun 

names this phenomenon as “flypaper effect”, indicating that money sticks where it hits 

(Hines & Thaler, 1995; Worthington & Dollery, 1999). 

Previous studies have shown that federal or state funding toward school districts 

would stimulate the instructional spending, supporting the flypaper effect (Card & 

Payne, 2002; Goodspeed, 1998; Hyman, 2017; Lafortune et al., 2018). For example, 

Lafortune et al. (2018) study the effect of post-1990 school finance reforms (SFRs) in 

the US on school finance. SFRs refers to a series of reformation initiated by the court 

across different states in the US. The courts emphasized that the government should 

allocate more funding toward low-income districts in order to promote real equality. 

Lafortune et al. find a sharp increase in state revenues occurring quickly after SFRs. 

The effect is higher in low-income districts, but the effect is still positive in high-in-

come districts. These changes persist for many years and are not offset by reductions 

in local revenues. 

Overall, even though there are two opposite explanations on the effect of funding 

from the government, previous empirical studies have shown that government funding 

leads to a fairly level of increase in instructional expenditure. Some researchers suggest 

a crowd-out effect, but the magnitude is not large enough to offset the total effect of 

government funding. Hence, this thesis expects that when a college or university re-

ceives extra funding from the government, it would increase its instructional expendi-

ture at a considerable level.  
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 Policy Background 

This chapter aims to serve two purposes. The first is to provide an overview of the 

higher education as well as the distribution of revenue and expenditure among higher 

education institutions in Taiwan. The second is to introduce the background of the 

Teaching Excellence Project and to explain how the project allocates funding and how 

it affects instructional expenditure and students’ earnings and employment. 

3.1. Higher Education in Taiwan 

3.1.1. Background and Development 

Taiwanese higher education system has two tracks: the academic track and the 

vocational track. Students graduating from junior high schools can choose between sen-

ior high schools (academic track), vocational schools (vocational track) or 5-years jun-

ior colleges (vocational track). Generally, students graduating from senior high schools 

go to general universities or general colleges, and students graduating from vocational 

schools go to universities of technology, technical colleges or 2-years junior colleges. 

Students graduating from junior colleges can enroll in 2-years technical colleges. The 

educational system also allows students to switch between two tracks when enrolling 

in universities or colleges (MOE, 2018d). The general universities and colleges as well 

as the vocational universities and colleges offer bachelor's degrees, and the junior col-

leges offer associate degrees. The undergraduate programs are 4-years, but medical, 

dentistry, and architecture programs are longer. 

Figure 3-1 illustrates the higher education system in Taiwan. This thesis focuses 

on the outcomes of graduates who earn bachelor's degrees. The area shaded grey in 

Figure 3-1 indicates these institutions, including general universities, general colleges, 

universities of technology, and technical colleges. In the following chapters, this thesis 

uses higher education institutions (HEIs) to refer to these four types of institutions. 

When discussing students, this thesis uses “students” and “graduates” for students stud-

ying in and graduating from HEIs (with bachelor's degrees). 
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18 

 

Figure 3-1. Higher education system in Taiwan. 

Note. The area shaded grey are the subjects of this thesis.  

 

Taiwan has encountered a rapid expansion of higher education since the 1990s. 

Figure 3-2 shows the trends of the number of HEIs as well as the enrollment ratio of 

higher education in Taiwan. The number of HEIs is 25 in 1976 but had grown to 127 

in 2000. The total number of HEIs has not changed obviously since 2000, but most of 

the colleges have promoted to universities in the post-2000 period. Both the net and 

gross enrollment ratios of HEIs are below 10% in the 1970s but expanded to above 60% 

in 2010s. In 2018, the net enrollment ratio4 is 67.47%, and the gross enrollment ratio5 

is 81.73%. In other words, the majority of people receive higher education nowadays. 

                                                

4 Net enrollment ratio of higher education is the number of students between age 18-21 enrolling in 

colleges or universities, expressed as a percentage of the official school-age (18-21) population. 
5 Gross enrollment ratio of higher education is the number of total students enrolling in colleges or 

universities, expressed as a percentage of the official school-age (18-21) population. 
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19 

 

Figure 3-2. The trends in the number of HEIs and enrollment ratio of higher education 

in Taiwan.  

Note. The left ordinate and the bars show the number of HEIs. The right ordinate and the curves show 

the enrollment ratios. The abscissa shows the years. Data acquired from the MOE & MOI. 

 

Due to the expansion of higher education, the role of HEIs has shifted from tradi-

tional academic institutions to mass education. Under this transition, the MOE in Tai-

wan has begun to pay more attention to teaching quality of HEIs rather than their re-

search performance (MOE, 2006a, 2008). 

Table 3-1 shows the number of HEIs as well as the number of students enrolling 

in different types of institutions. Among the total of 140 HEIs, one-third of all are public 

and the other two-thirds are private. Half of the institutions are general and the others 

are vocational. The majority of students enroll in private institutions, and only one-third 

of students attend public institutions. Nearly 60% of students enroll in general univer-

sities or colleges, the remainders enroll in vocational ones. 
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Table 3-1 

Number of HEIs and Number of Students in Taiwan 

 Public Private Total 

Number of Institutions 

General 33 (24%) 36 (26%) 69 (49%) 

Vocational 13 (9%) 58 (41%) 71 (51%) 

Total 46 (33%) 94 (67%) 140 (100%) 

Number of Students 

General 179,953 (23%) 279,855 (35%) 459,808 (58%) 

Vocational 73,973 (9%) 263,717 (33%) 337,690 (42%) 

Total 253,926 (32%) 543,572 (68%) 797,498 (100%) 

Note. The year of data is 2018. Data acquired from the MOE. 

 

3.1.2. Revenue and Funding of HEIs 

Taiwanese higher education system is centralization. The authority of the majority 

of HEIs is the MOE. The few exceptions are the police schools which are subordinated 

to the Ministry of the Interior (MOI), the military schools which are subordinated to the 

Ministry of National Defense (MND) and the University of Taipei which is subordi-

nated to the government of Taipei City. 

The centralized and regulated system highly affects the revenue sources of HEIs 

in Taiwan. The central government is an important funding source for public HEIs, 

while tuition is the main source of revenue for private HEIs. 

Table 3-2 presents the revenue distribution of government funding and tuition for 

HEIs. The government funding accounts for 50% of total revenue for public institutions, 

and around 10% for private ones. The percentage of tuition is 20% to 30% for public 

institutions and 50% to 70% for private ones. However, the MOE stickily regulates the 

tuition level and the cap of enrollment sizes for HEIs, and this regulation limits the total 

amount of tuition revenue. 
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Table 3-2 

Revenue Distribution for Higher Educational Institutions 

Unit: % 

 Public  Private 

 General Vocational  General Vocational 

Government Funding 55.43 53.14  11.73 12.94 

Core 47.10 44.15  5.01 4.03 

Project 8.33 8.99  6.72 8.91 

Tuition 21.52 30.38  53.92 68.95 

Other Revenue 23.05 16.48  34.35 18.11 

Note. The statistics shown in this table base on the financial reports of school year 2014. Data acquired 

from the MOE and Financial Reports of Universities and Colleges; Calculated by this thesis. Other rev-

enue expenditure includes contracts with public or private sectors, private donation, services providing 

and property transactions. 

 

The government funding consists of two components: the core funding provides 

financial support for the daily operation of HEIs, and the project funding sponsors for 

specific purposes (Lo, 2014). The MOE allocates core funding to HEIs according to 

laws and regulations6 and allocates the project funding through competitive award 

funding system. 

The MOE launched the Plan to Encourage Teaching Excellence in Universities 

(hereinafter referred to as TEP) in 2005 (MOE, 2006b) and initiated the Top University 

and Excellent Research Center Project (hereinafter referred to as Top University Pro-

ject) in 2006 (MOE, 2006c). Both two projects had continued until 2017. The Top Uni-

versity Project aimed to promote research performance of HEIs and targeted at a small 

number of institutions (only 13 institutions had ever received funding from this project). 

On the other hand, the TEP focused on teaching performance of HEIs and had benefited 

much more institutions (among 13 years, totally 97 of HEIs had received funding from 

this project). 

                                                

6 Includes The Compilation and Administration of Education Expenditures Act, Directions Governing 

MOE subsidies for Development of General Universities and Colleges, and Directions Governing MOE 

subsidies for Development of Technological and Professional Universities and Colleges. 
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Although the project funding only accounts for 6.72% to 8.99% of total revenue 

on average for HEIs in Taiwan, the project funding is still an important source for in-

stitutions to earn extra revenue. The amount of the core funding basically bases on for-

mulas which mainly composited by numbers of students and faculty. Besides, the MOE 

stickily regulates the tuition level and the cap of enrollment sizes for HEIs. Both the 

core funding and the tuition revenue will not vary a lot at a given scale of institutions. 

Hence, almost all institutions put efforts on competing for the project funding (Yeh, 

2009). 

3.1.3. Expenditure of HEIs 

The categories of expenditure of HEIs include administrative, instructional, re-

search and other expenditures.  

Table 3-3 presents the distribution of different expenditure categories for HEIs in 

Taiwan. The administrative expenditure accounts for 10% to 17% of total expenditure 

on average. This category of expenditure includes staffs’ salary, welfare, and construct-

ing and maintaining expenditure of offices for an institution. The instructional expendi-

ture is the most important item for institutions, and it accounts for 54% to 67% of total 

expenditure on average. This category of expenditure includes teachers’ salary, welfare, 

constructing and maintaining expenditure of instructional building, books, software, 

equipment, and other instructional materials. The proportion of research expenditure 

varies across different types of HEIs. For public general institutions, the percentage of 

research expenditure is nearly 30%, and for private vocational institutions, this percent-

age is only 6%. Continuing education (represents for the expenditure of on-the-job 

training programs, courses, and activities), scholarship and other expenditure share the 

remaining 5% to 10% of total expenditure for HEIs. 

Although instructional expenditure is the main composition of total expenditure 

for HEIs in Taiwan, research expenditure and other expenditures which have less to do 

with teaching activities still account for a great portion. Moreover, the percentage of 

instructional expenditure varies across institutions. Hence, when considering the effect 

of school resources on student outcomes, this thesis separates instructional expenditure 

from the total spending and only focuses on the effect of instructional expenditure. 
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Table 3-3 

Expenditure Distribution for Higher Educational Institutions 

Unit: % 

 Public  Private 

 General Vocational  General Vocational 

Administrative 10.20 12.40  14.59 16.95 

Instructional 54.30 64.46  59.52 66.75 

Research 28.76 17.39  12.33 6.11 

Scholarship 3.87 3.59  6.40 5.80 

Continuing Education 1.26 0.83  3.83 2.07 

Other Expenditure 1.61 1.33  3.34 2.32 

Note. The statistics shown in this table base on the financial reports of school year 2017. Data acquired 

from the Financial Reports of Universities and Colleges; Calculated by this thesis. 

 

3.2. Plan to Encourage Teaching Excellence in Universities 

The Teaching Excellence Project (TEP) comes out of the reflection on the rapid 

expansion of higher education in Taiwan (Yang & Huang, 2012). The growth in the 

number of HEIs brings two consequences: The first is the limitation of funding and the 

absence of pooling of resource (Hsu & Chan, 2014; Liu, 2016). The second is that the 

role of higher education transits from elite education to mass education (Wang, 2003). 

Under this background, the MOE noticed that the past higher education policies had 

excessively emphasized on the research performance and pay too less attention to the 

teaching function of HEIs (MOE, 2006b; Wang, Chou, & Wang, 2011). To provide 

incentive and resources for HEIs to enhance teaching quality, MOE initiated the TEP 

in 2005 (MOE, 2006b). This project had three phases with each phase continued for 4 

or 5 years and ended in 2017. 

The purposes of the TEP includes: strengthening university recognition of core 

teaching values, raising the professional teaching abilities of teachers and their input in 

teaching, and strengthening students' willingness to study and employment competi-

tiveness (MOE, 2006b). 
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3.2.1. Funding Allocation and Regulation 

The TEP invested in higher education through an incentive mechanism of dedi-

cated funding system to promote teaching quality. HEIs which wanted to apply for the 

funding needed to submit a plan to the MOE, and the plan should clarify how the insti-

tution would use the funding to promote teaching quality. The MOE would decide 

which HEIs can get the qualifications of funding according to the content of the sub-

mitted plans and previous performance of the institutions. 

In the first year (2005), MOE budgeted NTD 1 billion (around USD 32.5 million) 

for the TEP and totally 13 institutions received the qualifications (with 2 of which lost 

their qualifications for the reason of receiving the subsidy from the Top University 

Project instead) (MOE, 2005a). In 2006, MOE enhanced the budget of the TEP to NTD 

3 billion (around USD 98 million) per year (MOE, 2008). However, the number of 

awarded HEIs also increased to 58. Therefore, the amount of funding allocated to each 

school decreased. 

The first phase of the TEP ended in 2008, and the second phase began in August 

2009. In this phase, the total amount of subsidy stayed at NTD 3 billion (around USD 

98 million) per year, and the number of awarded HEIs was around 63-64. The second 

phase ended in 2012, and the third phase began in 2013. The number of awarded HEIs 

increased (greater than 70) without growth in the total amount of budget (Chen & Zhang, 

2016). That is, while the MOE aimed at benefiting more institutions, the funding that 

each institution received declined.  

Table 3-4 presents the number of awarded institutions, the total amount of budget 

for this project and the average amount of subsidy for per institution of the TEP from 

2005 to 2017. The number of awarded HEIs increased through the years, without 

growth in the total budget. Hence, the average amount of subsidy allocated to each 

institution declined. Overall, the total number of unique HEIs that ever received the 

subsidy from 2005 to 2017 is 97. That is, over 65% of HEIs in Taiwan had benefited 

from the TEP. 
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Table 3-4 

Total Budget and Number of Awarded HEIs of the TEP 

Unit: Million dollars 

Phase/Year 
Number of 

Awarded HEIs 

Total Budget  
Average Subsidy for 

Per Institution (Per Year) 

NTD USD  NTD USD 

First Phase       

  2005 11 1,066 34.95  96.91 3.18 

  2006 58 3,217 105.48  55.47 1.82 

  2007 60 3,086 101.19  51.44 1.69 

  2008 61 3,139 102.92  51.46 1.69 

Second Phase       

  2009-2010a 63 3,793 124.36  60.20 1.97 

  2011 65 3,174 104.07  48.83 1.60 

  2012 65 3,181 104.31  48.94 1.60 

Third Phase       

  2013 71 3,150 103.28  44.37 1.45 

  2014 71 3,150 103.28  44.37 1.45 

  2015 70 3,060 100.33  43.71 1.43 

  2016 70 3,060 100.33  43.71 1.43 

  2017 70 3,060 100.33  43.71 1.43 

Total 97b 33,077 1,084.49  49.74 1.63 

Note. Data acquired from the MOE. 

a The second phase of TEP began in August 2009, and the first run of subsidy application for this phase 

is August 2009 to December 2010 (totally 17 month). Therefore, the amount of total budget and average 

subsidy per institution is higher than the year after 2010. 
b This value indicates the number of UNIQUE HEI ever received subsidy between 2005 to 2017. 
 

Table 3-5 presents the frequency of receiving funding from the TEP of HEIs. On 

average, 39 (27%) HEIs received the qualifications for 10 to 12 times (nearly every 

time). 38 (26%) of HEIs received the qualifications for 4 to 9 times and the remainder 

20 (14%) had received the qualifications for 1 to 3 times. In other words, the lists of 

awarded institutions varied across years and only several institutions keep their quali-

fications without interruption. This feature creates a variation in the funding amount 

and helps to conduct the research design. 
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Table 3-5 

Frequency of Receiving Funding from TEP of HEIs 

Frequency of 

Receiving Funding 

Public  Private 
Total 

General Vocational  General Vocational 

Never 13a 6  11 20 50 

1 to 3 times 7 1  1 11 20 

4 to 6 times 5 0  3 8 16 

7 to 9 times 6 1  8 7 22 

10 to 12 times 3 8  13 15 39 

Ratio of Receiving 

Funding 
61.76% 62.50%  69.44% 67.21% 65.99% 

a 9 of these 13 institutions received the Top Universities Project instead. 

 

The TEP had a totally different mechanism of funding allocation comparing to the 

Top University Project. The Top University Project decided the qualifications of 

awards by research performance, such as the number of publications or patents, the 

ratio of citation, the international ranking of the institutions or the amount of R&D 

investment (MOE, 2005b). In contrast, the TEP allocated funding by the criteria re-

garding teaching quality, including the hours of teacher training programs, counseling 

service for students and the planning of courses, etc. (MOE, 2006a). 

In the second phase, for example, these criteria include “how many courses or 

activities of teacher training had been held, and how many people attended or partici-

pates in the courses and activities?”, “how many times had teaching and learning as-

sessments been taken in a semester?” or “did the school had initiated a career destina-

tion survey for graduates and established an institutional repository?” (MOE, 2009). 

Hence, institutions which want to gain higher funding need to put efforts in these di-

mensions. 

The MOE had set regulations to guide the awarded institutions on how to use the 

budget received from the TEP. Firstly, the awarded institutions need to prepare an 

amount of self-help fundraising not lower than 10% of the amount of subsidy. Secondly, 

MOE set a ratio of expenditure in current accounts to capital accounts, and institutions 

should allocate the funding according to this ratio (this ratio is 6 to 4 in the first phase, 
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7.5 to 2.5 in the second phase, and 7 to 3 in the third phase.) Finally, the institutions 

should use the funding on tasks regarding teaching activities and could not use the 

funding on school buildings construction or general administrative goods (such as desks, 

refrigerator, or sofa, etc.) (MOE, 2006a, 2009). 

3.2.2. Project Performance and Effect 

The TEP had continued for 13 years and invested more than NTD 30 billion. In-

vestigating the effect and performance of the TEP is necessary and would be an im-

portant guideline for future policies making. Previous studies find that the TEP had 

positive effects on teaching environment, system establishment and organization refor-

mation in HEIs (Chen & Zhang, 2016; Chi, 2008; Ke, 2010; Wang et al., 2011; Wu, 

2010)  

Regarding improvement in teaching environments, Wang et al. (2011) survey and 

interview the principals, faculty, and students of awarded HEIs of the TEP. One of the 

interviewees indicates that they use the funding to improve the digitization of the class-

room. Another interviewee says they use the funding to establish an online learning 

platform and student e-portfolio platform as well as build group study rooms. The im-

provement in hardware and software help teachers to initiate innovative teaching meth-

ods and course designs as well as track student performance and learning situation. 

For system establishment, Yeh (2009) surveys teachers and students of HEIs re-

ceiving funding from the TEP in 2007. Yeh indicates that institutions use the funding 

to establish early warning and counseling system for students with poor academicals 

performance, and the system informs the counselor if one of the students the counselor 

responsible for fails in his/ her midterm exam. The dropout rate of students had declined 

after initiating the system. Yeh points out that HEIs also improve the system of curric-

ulum design. The awarded institutions improve the instructional evaluation system and 

include experts from industries field in their curriculum committees to help strengthen 

the link between course design and labor market needs. 

Organization reformation is also important. Wu (2010) interviews the principal 

investigators of the TEP of individual HEIs. The interviewees indicate that the funding 

from TEP helps them establish a dedicated office which responsible for teaching quality 
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improvement and curriculum development. Before the introduction of the TEP, HEIs 

usually decentralize these businesses between different academicals units. The newly 

established offices clarify the plans and goals of teaching improvement as well as co-

ordinate and link functions and businesses of different units. The funding from the TEP 

helps the HEIs to promote teaching quality more effectively. 

To conclude, previous studies reveal that funding coming from the TEP helps 

HEIs improve teaching quality by completing hardware and software facilities as well 

as initiating system establishment and organization reformation. Some of these works 

even directly relate to students’ labor market performance (such as curriculum refor-

mation aiming at enhancing students’ employment competitiveness). However, no re-

search investigates whether these extra funding and following resources improvement 

really bring out enhancement in students’ labor market outcomes. 
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 Research Design 

This thesis aims to identify the causal effect of instructional expenditure on grad-

uates’ earnings and employment. The main concern of such estimation is the endoge-

nous problem that some unobserved variables which affect students’ achievement are 

correlated with educational spending. The estimation of the effect of higher education 

expenditure on student performance might be confounded by these unobserved varia-

bles (such as students’ capability, motivation, ambiguous, or parents’ involvement). 

The basic method to deal with endogeneity is to find an exogenous variation from 

controlled or natural experiments (Webbink, 2005). This thesis uses the Teaching Ex-

cellence Project (TEP) as a natural experiment that creates an exogenous variation in 

instructional expenditure. Section 4.1 firstly explains the empirical design about two-

stage least squares (2SLS) and difference-in-differences (DiD) method employed in 

this study. Section 4.2 describes the treatment group, the control group, and samples in 

each group. Finally, section 4.3 introduces the data source employed in this thesis and 

provides the descriptive statistics of each variable. 

4.1. Empirical Design 

To deal with the above endogenous problem, this thesis uses the methods of in-

strumental variables estimation. This thesis uses the variation in receiving funding from 

the TEP as an instrumental variable for instructional expenditure. The list of awarded 

HEIs of the TEP varied during the period of the project, several HEIs received the 

funding every year, some received the funding only for certain years, and the others 

never received the funding. This thesis assumes the timing of receiving funding is ex-

ogenous and use the resulting variation in expenditure to estimate the causal effect of 

instructional expenditure on student outcomes. This thesis estimates the following 

equations using the method of two-stage least squares (2SLS): 

 𝑌𝑖𝑗𝑘 = 𝛼0 + 𝛼1𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑗𝑘
̂ + Π𝑋𝑖 + 𝛿𝑗 + 𝛿𝑘 + 𝑇𝑦𝑝𝑒𝑗 ∙ 𝛿𝑘 + 휀𝑖𝑗𝑘  (4-1) 

 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑗𝑘 = 𝛽0 + 𝛽1𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑗𝑘 + Φ𝑋𝑖 + 휁𝑗 + ζ𝑘 + 𝑇𝑦𝑝𝑒𝑗 ∙ ζ𝑘 + 𝜖𝑖𝑗𝑘  (4-2) 
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𝑌𝑖𝑗𝑘 , is the interested outcomes of individual 𝑖 graduating from HEI 𝑗 in school 

year7 𝑘. The outcomes variables are earnings and employment status of the graduates 

at one and a half years after their graduation. The variables regarding earnings are an-

nual earnings, average monthly earnings, and a set of dummy variables which indicate 

whether an individual earns more than the median. The variables regarding employment 

status are dummy variables which denote whether an individual had been employed at 

least 1 month (employed) as well as had been employed at least 11 months (stably 

employed). 

𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑗𝑘  is the cumulatively per-student instructional expenditure from 

enrollment to graduation for individuals graduating from HEI 𝑗 in school year 𝑘. In 

the second stage, Eq. (4-1) uses the predicted per-student expenditure acquired from 

Eq. (4-2) instead of the actual value to estimate the equation. 

𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑗𝑘, is the cumulative amount of per-student funding received from the 

TEP for HEI 𝑗 from school year 𝑘 − 3 to 𝑘8. 

𝛿𝑗 𝑎𝑛𝑑 휁𝑗 are HEIs fixed effects, a set of dummy variables that indicates which 

institution the individual graduating from. These variables absorb the factors correlated 

with time-invariant institutions characters (such as the reputation and ranking of the 

universities). 

𝛿𝑘 𝑎𝑛𝑑 휁𝑘  are year fixed effects, a set of dummy variables that indicates which 

year the individual graduating in. These variables absorb the factors related with grad-

uation year (such as the economic environment and nationally wide policy). 

𝑇𝑦𝑝𝑒𝑗 ∙ 𝛿𝑘 and 𝑇𝑦𝑝𝑒𝑗 ∙ ζ𝑘 are the interaction terms between types of institutions 

(i.e. public/private and general/vocational) and the year fixed effects. These variables 

absorb the factors which are related to graduation year and have heterogeneous effects 

on graduates from different types of institutions. For example, suppose that the global 

financial crisis in 2009 had more severely negative effect on public universities gradu-

ates than on private universities graduates, then these variables can control for this con-

cern. 

                                                

7 This thesis uses the term school year k to refer the period from August year k to July year k+1. 
8 The general length of bachelor program is 4 years long, so for students graduating in school year k, 

they usually enroll in school year k-3. 
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𝑋𝑖 is a vector of control variables including personal, family and peer character-

istics. 휀 𝑎𝑛𝑑 𝜖 are error terms.  

This thesis proposes the following hypotheses: 

Hypothesis 1. Graduates’ annual earnings increases as the amount 

of per-student instructional expenditure increases. 

Hypothesis 2. Graduates’ average monthly earnings increases as 

the amount of per-student instructional expenditure increases. 

Hypothesis 3. Graduates’ probability of gaining higher earnings 

increases as the amount of per-student instructional expenditure 

increases. 

Hypothesis 4. Graduates’ probability of being employed increases 

as the amount of per-student instructional expenditure increases. 

Hypothesis 5. Graduates’ work stability increases as the amount 

of per-student instructional expenditure increases. 

 

This thesis combines a difference-in-difference (DiD) design in the first stage with 

the 2SLS estimated method. Students who graduated from institutions that never re-

ceived funding from the TEP are the control group and students who graduated from 

institutions that ever affected by the project are the treatment group. In the treatment 

group, students who enrolled in the institution in different years have different treat-

ment status because not all the institutions received funding every year. For those stu-

dents in the treatment group, the ones who enrolled in and graduated from their HEIs 

before the institutions receiving funding were unaffected by the project. In contrast, 

graduates who graduated from their HEIs after the institution receiving the funding 

would benefit from the project. The number of years for which each graduate was af-

fected by the project depends on the exact school year in which he/she enrolled in and 

graduated from their HEIs. For example, supposing that University A received funding 

from 2009 to 2011, a student who enrolled in University A in 2008 and graduated in 

2011, his/her number of affected years equals to 3. 

This thesis then compares the difference in per-student instructional expenditure 

between students who benefited from the funding and who did not benefit from the 
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funding to estimate the effect of the TEP on instructional expenditure. To account for 

any underlying differences due to the year of graduation (such as economics environ-

ment), this thesis compares the differences in expenditure in the same graduation year 

between the institutions which received and never received the funding. The difference 

in expenditure between the affected and unaffected graduates in the treatment group 

minus the difference in expenditure in the same graduation year in the control group 

yields a difference-in-differences (DiD) estimate of the effect of the TEP on instruc-

tional expenditure. 

4.2. Sample 

The institution-level samples of this thesis are the HEIs which are qualified to 

apply for the funding from the TEP. These subjects are public and private universities 

and colleges in Taiwan, exclude for HEIs which already receive funding from the Top 

Universities Project. In order to construct a balanced panel dataset, this thesis excludes 

HEIs which newly founded, closed or merged with another HEI in the observed period 

(from year 2005 to 2013). The police and military HEIs are also excluded. 

The total number of institutions included in the sample is 122. The treatment group 

contains HEIs which had received funding from the TEP at least once and the control 

group includes HEIs which never received the funding in the observed period (from 

year 2005 to 2013).  

Table 4-1 presents the number of HEIs sample. The treatment group has 84 HEIs 

and the control group has 38 HEIs. Both the groups include 4 different types of HEIs. 

The appendix provides the list and detailed information of these HEIs. 
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Table 4-1 

Number of HEIs Sample 

 Treatment Group Control Group Total 

Public General 16 4 20 

Public Vocational 9 3 12 

Private General 23 10 33 

Private Vocational 36 21 57 

Total 84 38 122 

Note. The treatment group contains HEIs that ever received funding from the TEP at least once and the 

control group contains HEIs that never received the funding. 

 

The individual-level samples in this thesis are the graduates who met the following 

conditions: 

(1) Graduate between 2009 to 2013 

(2) Graduate with Bachelor degrees. 

(3) Attend day division9. This thesis excludes students enrolling in night division 

and division of continuing education. These students usually participate in 

the labor market prior to enrolling in HEIs so attributing their labor market 

outcomes to higher education is not reasonable. 

(4) Graduate in spring semester (usually in June). Students who graduated in dif-

ferent semesters were not comparable with each other because students who 

graduated in fall semester participated in the labor market earlier than stu-

dents who graduated in the spring semester. 

(5) Are Taiwanese students. This thesis excludes overseas Chinese and interna-

tional students10 from the samples because the dataset employed does not 

completely include all the information about these students. 

(6) Are ready to work. This thesis aims to identify expenditure effect on labor 

market outcomes, so graduates who are continue to study should be excluded. 

                                                

9 According to the statistics of the MOE, the percentage of undergraduate students in day division to all 

undergraduate students is 85.04%.  
10 According to the statistics of the MOE, the percentage of overseas Chinese and international students 

to all HEIs students is 3.23% in 2014. 
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Thus, the students sample are those who enrolled in HEIs from the fall semester 

of 2005 to the fall semester of 2010 and graduated from the spring semester of 2009 to 

the spring semester of 2013. This thesis links graduates samples with the instructional 

expenditure data from 2005 to 2013 and calculates the cumulative expenditure received 

by each graduate from enrollment to graduation. The final dataset includes 5 genera-

tions of graduates that enrolled in and graduated from the HEIs in different years. This 

design creates variations in the amount of instructional expenditure within the same 

institutions between different years as well as within the same year between different 

institutions. 

Table 4-2 presents the numbers of population and graduates sample. Panel A 

shows the official statistics acquired from the MOE. Panel B shows the number of grad-

uates samples contained in this thesis. This thesis acquires graduates sample data from 

the Fiscal Information Agency (FIA). The cover ratio listed in panel C is the number of 

observations divided by the number of population. The ratios are nearly 100%, indicat-

ing that this thesis can perfectly cover the whole population11. Overall, the number of 

graduates who met the conditions (1) to (5) is 628,090. These people are the Taiwanese 

graduates who graduated with bachelor degrees from the day division of the sample 

HEIs in the spring semester of 2009 to 2013. Among these graduates, 17.48% enroll in 

graduate programs, so only 82.52% are ready to work. The final sample size included 

in this thesis is 518,281. 

 

  

                                                

11 Some ratio is greater than 100% due to the different timing of collecting the statistics. The MOE data 

are collected at the end of September every year. The FIA data are accumulated data that contain infor-

mation on all events had ever happened.  
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Table 4-2 

Number of Population and Graduates Sample 

 Number of Bachelor Graduates 

 Graduation Year 
Total 

 2009d 2010 2011 2012 2013 

Panel A: Populationa 

All HEIs 186,087 194,655 205,301 210,682 206,913 1,003,638 

Sample HEIs 160,394 168,104 176,867 181,495 177,440 864,300 

Day Division 132,256 138,328 145,876 149,757 147,948 714,165 

Panel B: Observationsb 

All HEIs 164,228 198,229 202,863 212,215 198,615 976,150 

Sample HEIs 141,865 170,249 175,022 182,769 170,186 840,091 

Day Division 105,419 137,818 144,305 153,929 145,534 687,005 

Spring Semester 105,324 121,676 130,621 141,539 132,439 631,599 

Native Student 105,291 121,644 130,559 140,008 130,588 628,090 

Ready to Work 

(Final Sample) 
83,892 99,791 108,115 116,550 109,933 518,281 

Panel C: Cover Ratioc 

All HEIs 88.25% 101.84% 98.81% 100.73% 95.99% 97.26% 

Sample HEIs 88.45% 101.28% 98.96% 100.70% 95.91% 97.20% 

Day Division 79.71% 99.63% 98.92% 102.79% 98.37% 96.20% 

a This panel presents the official statistics acquired from the MOE. The official statistics on the number 

of the spring semester and native graduates are not available.  
b This panel presents the number calculated from the FIA data employed by this thesis.  
c The cover ratio equals the value in the observation panel divided by the value in the counterpart of the 

population panel, representing as percentage.  
d The FIA data does not include students graduating in January 2009 (fall semester), so the number of 

sample in 2009 is smaller comparing to the population. 
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4.3. Data and Descriptive Statistics 

This thesis compiles data on HEIs funding and expenditure and links this data to 

individual income records. Funding data come from the Ministry of Education (MOE). 

Expenditure data mainly come from annual financial reports acquired from each HEI 

and are complemented by salary data acquired from the taxation administrative record. 

This thesis combines funding and expenditure data to form panel data on per-student 

funding and expenditure for Taiwan HEIs and annually from 2005 to 2013. 

The instructional expenditure recorded in the financial reports of HEIs includes 

teachers’ salary and welfare, constructing and maintaining expenditure of instructional 

building, books, software, equipment, and other instructional materials. However, ac-

cording to the old accounting system employed previous to 2007, the financial reports 

of private institutions did not include the expenditure on depreciation and amortization 

of building, equipment, or other capital goods. Hence, the complete expenditure data 

of HEIs in this period (2004 to 2007 for private HEIs) is not available. This thesis needs 

to finds another data source to fix this incompleteness. 

This thesis uses the data on the expenditure of the faculty salary to complement 

the missing data on instructional expenditure. The salary data comes from the taxation 

administrative record acquired from the Fiscal Information Agency (FIA), Ministry of 

Finance (MOF). This thesis calculates the total amount of expenditure on the faculty 

salary of each HEI as well as the ratio of salary to instructional expenditure. The ratios 

of salary to instructional expenditure of each HEI keeps constant across years. This 

thesis uses the ratio of salary to instructional expenditure as well as the amount of salary 

expenditure before the accounting system changed to estimate the incomplete data on 

instructional expenditure. 

Per-student instructional expenditure is the amount of total instructional expendi-

ture divided by the number of students in day division (includes undergraduate and 

graduate students)12. Similarly, per-student funding from the TEP is the amount of total 

funding received by the HEIs divided by the number of students in day division. 

                                                

12 This thesis only includes undergraduate students in the sample. However, the instructional expenditure 

on graduate and undergraduate students is not respectively listed in the financial reports. On the other 
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The individual-level data comes from taxation administrative record acquired 

from the FIA. The dataset contains income data, wealth data, and tax-deductions data 

(includes the National Health Insurance (NHI) premiums and the educational tuition). 

The dataset this thesis employed tracks individuals from 2004 to 2015. The tuition data 

help to match graduates with the HEIs they graduating from. 

The key outcomes variables are annual earnings, average monthly earnings, and 

the number of months employed. This thesis constructs annual earning by summing 

each individual income from profit （營利所得）, income from professional practice  

（執行業務所得）, and income from salaries and wages （薪資所得）13. Average 

monthly earnings equal to the total amount of annual earnings divided by the number 

of months employed for each individual. 

The taxation dataset does not contain information on the number of months em-

ployed, so this thesis uses the data on the premium of NHI to estimate individuals' 

number of months employed. Taiwan has a universal and compulsory national health 

insurance system, and any national of Taiwan is required to participate in the NHI sys-

tem. According to the regulation, people who are employed should enroll in NHI 

through the agencies, schools, enterprises, institutions, or employers, which they work 

for, or the unions or association where they hold membership. Conversely, people who 

are unemployed should participate in NHI through village (township, municipal, dis-

trict) administration offices or as dependents of their family members. The number of 

months employed of each individual is estimated by calculating the periods of different 

insurance groups that he/ she participate in. 

                                                

hand, the expenditure on night division and division of continuing education is excluded from “instruc-

tional expenditure” and separately recorded as “expenditure on continuing education” in the financial 

reports. Hence the denominator here is the number of total students in the day division. 
13 According to the Income Tax Act, income from profit is the gross dividend and surplus profit received 

by each shareholder, partner, or sole proprietor from a company or an enterprise. Income from profes-
sional practice is any income of an individual from professional practice or performances after deduction 

of the total cost. Income from salaries and wages is any income from salaries and wages of an employee, 

including salaries, stipends, wages, allowances, annuities, cash awards, bonuses and all kinds of subsi-

dies. A self-employed individual will receive his/ her income as income from profit or income from 

salaries and wages; a practitioner of profession, such as lawyer, accountant, architect, author, or artisan, 

will receive his/ her income as income from professional practice; and an employee will receive his/ her 

income as income from salaries and wages. 
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This thesis includes the following control variables: gender, field of study, 

mother’s marital status, parental income, parental wealth, number of siblings, born 

place, and average parental income of peer. Table 4-3 summarizes the definition of each 

variable.  

 

Table 4-3 

The Definition of Control Variables 

Variable Definition 

Personal Character  

  Female 0 = Male, 1 = Female 

  Field of Study 
A set of dummy variables denotes the field of study that an individual 

majors in 

Family Character  

  Mother’s marital status 

A dummy variable denotes that whether an individual’s natural mother 

is married or not at the time the individual enrolling in the HEI. 0 = 
unmarried, 1 = married 

  Parental income 

The mean of the annual parental total income during the period the 

individual attending the university or college (from enrollment to 

graduation). 

  Parental wealth 

The mean of the annual parental wealth (sum of the amount of saving 

and the market value of lands, house, and stocks) during the period the 

individual attending the university or college (from enrollment to 

graduation). 

  Number of siblings Number of siblings of the individual 

  Born place 
A set of dummy variables denotes the county/ city that the individual 

was born 

Peer effect  

  Average parental  

  income of peer 

The mean of parental income of all students in the same grade, the 

same field of study and the same institution. 

 

This thesis converts funding, expenditure, income and wealth data across all years 

to 2016 dollars using the Consumer Price Index (CPI) from the Directorate General of 

Budget, Accounting and Statistics (DGBAS). 

 Table 4-4 provides the descriptive statistics of the HEIs sample. The average per-

student instructional expenditure per year is NTD 120,072 for the HEIs in the control 

group, NTD 124,357 for the HEIs in the treatment group in the period without receiving 

funding from the TEP, and NTD 132,016 in the period with receiving funding. The 

average per-student funding per year is NTD 6,562. This amount is not considerable 

and only accounts for 5% of total instructional expenditure. However, funding from the 
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TEP is still important for HEIs, because the average per-student expenditure is higher 

in the period with funding than in the period without funding. 

 

Table 4-4 

Descriptive Statistics of HEIs Sample (N=1,098 Institution-Year from 2005 to 2013) 

 

Control Group 

(N=342) 

 Treatment Group 

  
Period without 

Funding (N=184) 
 

Period with 

Funding (N=572) 

 M SD  M SD  M SD 

Number of Total Student 4,600 2,147  6,185 4,133  7,996 4,478 

Number of Undergraduate 

Student 
3,536 2,160  4,792 3,878  6,581 4,221 

Per-student Instructional 

Expenditure (NTD) 
120,072 46,776  124,357 40,044  132,016 38,593 

Total TEP Funding (NTD 

thousand) 
- -  - -  44,331 22,871 

Per-student TEP Funding 

(NTD) 
- -  - -  6,562 4,568 

Percentage of TEP Funding in 

Instructional Expenditure (%) 
- -  - -  4.94 2.47 

Note. Dollars are converted into 2016 real dollars using CPI. 

 

Table 4-5 provides the descriptive statistics of the graduates included in this thesis. 

Among total 518,281 samples, 238,703 (46.06%) are male and 279,578 (53.94%) are 

female. Regarding the treatment and instrumental variables, the mean per-student in-

structional expenditure (the cumulative amount for 4 years) is NTD 465,607 per-stu-

dent. This amount is considerable because the average tuition for 4-years undergraduate 

program is NTD 200 thousand for public HEIs and NTD 400 thousand for private HEIS. 

In other words, students get more than how much they have paid. The average per-

student funding from the TEP for students who ever receive funding is NTD 17,578. 

That is, students who benefited from the TEP on average receive NTD 17.6 thousand 

higher funding than students who did not. This amount only accounts for 3.8% of total 

instructional expenditure, so it is not considerable. 
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Table 4-5 

Descriptive Statistics of Graduates Sample (N=518,281) 

  Male (N=238,703)  Female (N=279,578)  All (N=518,281) 

  Mean SD  Mean SD  Mean SD 

Treatment Variables         

 
Per-Student Instructional 

Expenditure 
473,419 107,744   458,936 112,283   465,607 110,452 

 Per-Student Funding 12,593 11,903   12,149 11,717   12,353 11,805 

 
Per-Student Funding 

(Exclude 0) 
18,137 10,174   17,111 10,415   17,578 10,318 

Outcomes Variables         

 Annual Earnings 250,244 211,212   265,660 204,729   258,560 207,882 

 Average Monthly Earnings 31,828 27,051   30,242 24,592   30,955 25,739 

 
Number of Months 

Employed 
7.9468 4.739   8.8342 4.5035   8.4255 4.6346 

 % of Employed 0.8165 -   0.8532 -   0.8363 - 

Control Variables         

 Parental Income (dollars) 822,421 1,440,632   813,065 1,692,734   817,374 1,581,629 

 % of no Income 0.0236 -   0.0248 -   0.0243 - 

 Parental Asset (thousands) 18,851 73,576  17,330 58,179  18,030 65,724 

 % of no Asset 0.3300 -   0.3471 -   0.3392 - 

 
Peers’ Average Parental 

Income (dollars) 
811,024 286,962   838,910 293,142   826,067 290,644 

 Mother is Married 0.8386 -   0.8310 -   0.8345 - 

 Number of Sibling 2.4986 0.7976   2.6846 0.8797   2.5989 0.848 

Note. Dollars are converted into 2016 real dollars using CPI. 

 

Regarding the outcomes variables, the mean of annual earnings at the observation 

year (one and a half years after graduation) of the samples is NTD 250,244 for male 

and NTD 265,660 for female. The mean of average monthly earnings is NTD 31,828 

for male and NTD 30,242 for Female. This amount is greater than the survey data of 

regular monthly earning for graduates provided by the MOL (which is around 28 thou-

sand). The first explanation is that the data from the MOL only include regular earnings, 

but the data here include non-regular earnings, such as overtime pay and bonus. The 

second alternative possibility of the gap is that the data from the MOL only include 
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employee and income from wage, but the data here also include employer and their 

income from profit. The mean of working months is 7.95 months for male and 8.83 

months for female. 81.65% of the male graduates are employed and 85.32% of female 

are employed. Overall, male graduates tend to have lower employment intensity than 

female but tend to get higher monthly earnings than female. 
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 Research Results 

5.1. First Stage 

This section examines the effect of government funding on the instructional ex-

penditure of HEIs. Figure 5-1 presents the average amount of per-student expenditure 

through school year 2004 to 2013 by different groups of HEIs. In order to compare the 

amount of expenditure previous and after the policy intervention, the treatment group 

in Figure 5-1 only includes HEIs which received funding from 2009 to 201314. The 

control group includes the HEIs which never benefited from the Teaching Excellence 

Project (TEP) from 2004 to 2013. The number of HEIs in the treatment group is 5 

(includes two public general universities and three private vocational universities)15, 

and the number of HEIs in the control group is 38. 

Previous to 2009, the average amount of per-student instructional expenditure for 

the treatment group and the control group are about the same (NTD 121 thousand for 

the control group and NTD 117 thousand for the treatment group). However, the 

amount of per-student instructional expenditure for treatment group experiences an ob-

vious jump in 2009 (NTD 120 thousand for the control group and NTD 134 thousand 

for the treatment group), and the gap between these two groups also increases after the 

TEP intervention. In other words, the evidence supports that increase in government 

funding leads to increase in instructional expenditure of HEIs. 

                                                

14 Different HEIs received funding in different years so there has multiple policy intervention timing. 

Picturing all HEIs in the treatment group in one figure is difficult. Hence, figure 5-1 uses the institutions 

which received funding from 2009 to 2013 as an example. 
15 National Taipei University, National Ilan University, Chia Nan University of Pharmacy & Science, 

Jinwen University of Science and Technology, and Hwa Hsia Institute of Technology. 



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

 

43 

 

Figure 5-1. The amount of per-student instructional expenditure by two groups, school 

year 2004 to 2013. 

Note. Expenditures are in real 2016 dollars deflated using the Consumer Price Index. 

 

Table 5-1 examines the relationship between government funding and instruc-

tional expenditure more formally by regressing per-graduate instructional expenditure 

on per-graduate funding. Panel A shows the estimation of all the HEIs samples. Without 

including any covariate, the simple regression shows that a dollar increase in per-grad-

uate funding from the TEP leads to 3.805 dollars’ increase in per-graduate instructional 

expenditure (column 1). Adding individual control variables, the point estimate de-

creases slightly to 3.7334 (column 2). However, these results do not denote the effect 

of government funding because of the endogenous problem lying in the relationship 

between the level of funding and the level of expenditure. 
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Table 5-1 

First Stage: The Effect of Government Funding on Instructional Expenditure 

  (1) (2) (3) (4) (5) (6) (7) 

  OLS OLS DiD 
Public 

General 
Public 

Vocational 
Private 
General 

Private  
Vocational 

Panel A: All samples 

Per Graduate Funding 3.8050*** 3.7334*** 2.2471*** 1.2595 1.6540 1.3347† 3.2854** 

  (0.7258) (0.6753) (0.6516) (0.9487) (1.8114) (0.7158) (1.1546) 

Observations 518,281 518,281 518,281 44,784 42,407 200,921 230,169 

Number of Institutions 122 122 122 20 12 33 57 

Panel B: Samples receiving funding continuously 

Per Graduate Funding 3.2353*** 3.2438*** 2.4117** 0.1488 1.7078 1.3871 3.4522* 

  (0.7842) (0.7315) (0.8700) (0.7370) (1.8360) (1.0947) (1.3494) 

Observations 383,294 383,294 383,294 20,540 41,560 154,602 166,592 

Number of Institutions 83 83 83 10 11 22 40 

Individual Control No Yes Yes Yes Yes Yes Yes 

Institution Fixed Effect No No Yes Yes Yes Yes Yes 

Year Fixed Effect No No Yes Yes Yes Yes Yes 

Institution Type # Year No No Yes Yes Yes Yes Yes 

Note. The samples are the undergraduate students graduating from Taiwan HEIs during 2008 to 2013. 

The key treatment variable, Per Graduate Funding, is the cumulatively (from enrollment to graduation) 

per-student funding received from the TEP. Individual control variables are: gender, field of study, 

mother’s marital status, parental income, parental wealth, number of siblings, born place, and average 

parental income of peer. Robust standard errors are in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

After including institution and year fixed effects as well as the interaction term 

between the types of institutions and year, the point estimate goes down to 2.2471 (col-

umn 3). This result indicates that when comparing the level of expenditure within the 

same HEIs between different graduation years and using the HEIs that have never re-

ceived funding as a control group, a dollar funding from the TEP leads to 2.2471 dollars’ 

increase in per-graduate expenditure. The 95% confidence interval of the effect is be-

tween 0.9700 and 3.5242. That is, the effect of per-dollar government funding is near 

or higher than 1 dollar. 
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The timing of receiving funding varies across institutions, some institutions even 

received the funding occasionally and discontinuously. This patterns makes the event 

study lack a clear boundary of policy intervention and may causes some inaccuracy in 

the estimation. To deal with this concern, Panel B of Table 5-1 replicates similar esti-

mations but only including HEIs which receive funding continuously (i.e. receive fund-

ing at a certain time and never be interrupted before the end of the observed period) in 

the treatment group. The point estimated result acquired from the DiD model is 2.4117 

(column 3). The 95% confidence interval is between 0.7065 and 4.1169, indicating the 

estimate of restricted sample is not significantly different from the estimate of the full 

sample (which is 2.2471 in panel A, column 3). That is, the estimation of funding effect 

is consistent when including different samples. 

Next, column 4 to 7 splits the samples into four categories of HEIs by the types of 

institution (public or private institution) and tracks of the programs (general/academic 

or vocational track). The results suggest that the point estimates vary across different 

categories of institutions, but these estimates are not significantly different from the 

main estimates (which is 2.2471 in panel A, column 3)16. Some of the estimates are not 

significantly different from zero (public institutions in panel A and general institutions 

in panel B). A possible explanation is the comparatively small sample size that leads to 

increase in standard error. The number of institutions is 122 for the full sample, but 

only 12 to 57 for each subgroup.  

5.2. Labor Market Outcomes 

This section presents the results of expenditure effects on annual earnings, 

monthly earnings, the probabilities of getting high earnings, and employment intensity 

separately. 

  

                                                

16 The 95% confidence intervals of the estimates for public general, public vocational, private general, 

and private vocational institutions are [-0.6, 3.12], [-1.9, 5.2], [-0.07, 2.74], and [1.02, 5.55]. All intervals 

contain 2.247. 
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5.2.1. Annual Earnings 

Table 5-2 presents the estimated results of the instructional expenditure effect on 

graduates’ annual earnings. The treatment variable is the cumulatively per-student in-

structional expenditure for each individual from his/her enrollment to graduation (i.e. 

for his/her 4-year study, the total amount of instructional expenditure that spent on 

him/her). The outcome variable is the annual earnings for each individual at the year 

one and a half years after his/her graduation. 

Without including any covariate, the simple regression shows that a dollar increase 

in instructional expenditure leads to 0.1496 dollars increase in annual earnings, and the 

estimate is significantly different from 0 (column 1). Adding individual control varia-

bles, the point estimate decreases nearly half to 0.0893, and the estimate is significantly 

different from 0 (column 2). The change in coefficients implies that the relationship 

between educational resources and students’ future earnings is partly due to the per-

sonal or family characters of students. 

After including institution and year fixed effects as well as the interaction term 

between the types of institutions and year, the point estimate becomes -0.0307 (column 

3). The estimate is negative but not significantly different from zero. The key distinc-

tion between column 2 and 3 is that column 3 includes fixed institution effect and esti-

mates the effect of instructional expenditure by comparing students within the same 

institutions. The difference between the two estimates suggests that the relationship 

between educational resources and students’ future earnings can be confounded by not 

only observable variables but also unobservable variables. 

Column 4 shows the estimated result of 2SLS/IV. The estimate indicates that a 

dollar increase in 4-year total per-student instructional expenditure leads to 0.0303 in-

crease in annual earnings. Since the average per-student funding from the TEP is NTD 

6,562 a year, the coefficient means that on average, if a student receives one-year fund-

ing, he/she can gain 198.83 dollars’ growth in his/her annual earnings. The estimated 

value is quite small. The key distinction between column 3 and 4 is that column 3 uses 

OLS and column 4 uses 2SLS (the instrumental variable is the funding received from 

the TEP). However, both the estimates are not significantly different from zero. 
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Table 5-2 

The Effect of Per-Graduate Instructional Expenditure on Annual Earnings 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.1496** 0.0893*** -0.0307 0.0303 

  (0.0561) (0.0268) (0.0341) (0.0658) 

Mean dev. var. of control group 244,271 

Observations 518,281 518,281 518,281 518,281 

Number of Institutions 122 122 122 122 

First Stage F Statistics    11.8941 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.1967* 0.1149*** -0.0570 -0.0116 

  (0.0800) (0.0258) (0.0457) (0.1020) 

Mean dev. var. of control group 244,271 

Observations 383,294 383,294 383,294 383,294 

Number of Institutions 83 83 83 83 

First Stage F Statistics       7.6842 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. The instrumental variable (in 

column 4) is per-graduate funding (the cumulatively per-student funding received from the TEP). The 

outcome variable is the annual earnings at the year of one and a half year after graduation. Individual 

control variables are: gender, field of study, mother’s marital status, parental income, parental wealth, 

number of siblings, born place, and average parental income of peer. Robust standard errors are in pa-

rentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

The small and not significant effect of instructional expenditure might due to the 

fact that education is a long-term investment. Some HEIs included in the model only 

received funding occasionally and discontinuously, the educational investment toward 

students in these institutions probably be interrupted and cannot take effect. Therefore, 
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panel B replicates a similar estimation but only includes HEIs which received funding 

continuously in the treatment group. The estimate of 2SLS/IV becomes -0.0116 (col-

umn 4). The estimates value is negative but not significantly different from zero. Hence, 

even for those institutions which stably received funding, the educational input still has 

no effect on students’ future earnings. 

5.2.2. Monthly Earnings 

Table 5-3 reports the estimated results of the effect of instructional expenditure on 

graduates’ average monthly earnings. The outcome variable is the average monthly 

earnings. The effect on annual earnings could be decomposed into the effect on monthly 

earnings and the effect on employment intensity. If instructional expenditure has no 

effect on employment intensity, then the estimated result of average monthly earnings 

should be similar to the results in section 5.2.1. 

Without including any covariate, the coefficient of per-graduate instructional ex-

penditure on average monthly earnings is 0.0157 (column 1). Controlling for individual 

characters, the coefficient goes down to 0.0107 (column 2), but both the estimates are 

statistically significant. Adding institution and year fixed effects as well as the interac-

tion term, the coefficient becomes negative and insignificant (column 3). Once again, 

the change in the estimated coefficients suggests that the original relationship between 

instructional expenditure and personal earnings can be confounded by omitted variables 

which affect both the dependent and independent variables (for example, family back-

ground included in column 2, or other unobservable factors that might be captured by 

fixed institution effect included in column 3). 
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Table 5-3 

The Effect of Per-Graduate Instructional Expenditure on Monthly Earnings 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.0157** 0.0107*** -0.0026 0.0032 

  (0.0055) (0.0018) (0.0025) (0.0063) 

Mean dev. var. of control group 29,592 

Observations 433,431 433,431 433,431 433,431 

Number of Institutions 122 122 122 122 

First Stage F Statistics    12.0601 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.0181* 0.0113*** -0.0037 0.0039 

  (0.0082) (0.0021) (0.0036) (0.0096) 

Mean dev. var. of control group 29,592 

Observations 321,013 321,013 321,013 321,013 

Number of Institutions 83 83 83 83 

First Stage F Statistics    7.7941 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. The instrumental variable (in 

column 4) is per-graduate funding (the cumulatively per-student funding received from the TEP). The 

outcome variable is the average monthly earnings for the year of one and a half year after graduation. 

Individual control variables are: gender, field of study, mother’s marital status, parental income, parental 

wealth, number of siblings, born place, and average parental income of peer. Robust standard errors are 

in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

Column 4 displays the result acquired from 2SLS estimation, the coefficient is 

0.0032. Since the average per-student funding from the TEP is NTD 6,562 a year, the 

coefficient means that on average, if a student receives one-year funding, he/she can 

gain 20.87 dollars’ growth in his/her average monthly earnings. The coefficient also 
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can be understood as a dollar invested on students can be retrieved after 314 months 

(26.2 years) of work17. The magnitude of point estimate in the case of annual earnings 

is 0.0303, which is 9.5 times greater than the estimate here. The difference between 

these two estimations is reasonable because the average number of months employed 

is about 8.4 months. 

Panel B shows the estimated results when only including institutions which re-

ceived funding continuously. The estimates are slightly higher than in Panel A, but the 

levels of significance do not change. The estimates acquired from 2SLS is 0.0039 (col-

umn 4), indicating that on average, if a student receives one-year funding, he/she can 

gain 25.59 dollars’ growth in his/her average monthly earnings. In other words, a dollar 

invested on students can be retrieved after 256 months (21 years) of work18. Still, this 

estimate is not significantly different from zero, supporting no evidence of the positive 

instructional effect. 

5.2.3. Probability of Getting High Earnings 

Previous two sections provide no evidence of the instructional expenditure effect 

on graduates’ earnings. However, the models only examine the linear relationship be-

tween the independent variable and the dependent variables. This part of analysis re-

places the outcomes variables with the dummy variables which indicate whether an 

individual's annual and monthly earnings reaching the median. 

Table 5-4 investigates the effect of instructional expenditure on the probability of 

getting high annual earnings. The outcome variable is a dummy variable which indi-

cates whether an individual’s earnings is greater than the median (NTD 253,063/year). 

Without including any covariate, the coefficient acquired from the simple regression is 

0.0133 and is significantly different from zero (column 1). Adding individual control 

variables, the point estimate slightly decreases to 0.0128, and the estimate is signifi-

cantly different from 0 (column 2). Adding institution and year fixed effects as well as 

the interaction term, the coefficient becomes negative and insignificant (column 3). 

 

                                                

17 Dividing the coefficient 0.0032 by 1. 
18 Dividing the coefficient 0.0039 by 1. 
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Table 5-4 

The Effect of Per-Graduate Instructional Expenditure on Graduates' Probability of 

Reaching the Median of Annual Earnings 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.0133* 0.0128* -0.0016 0.0226 

(100 thousands) (0.0065) (0.0053) (0.0058) (0.0150) 

Observations 518,281 518,281 518,281 518,281 

Number of Institutions 122 122 122 122 

First Stage F Statistics    11.8941 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.0180* 0.0182** -0.0049 0.0131 

(100 thousands) (0.0086) (0.0058) (0.0067) (0.0195) 

Observations 383,294 383,294 383,294 383,294 

Number of Institutions 83 83 83 83 

First Stage F Statistics    7.6842 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. The instrumental variable (in 

column 4) is per-graduate funding (the cumulatively per-student funding received from the TEP). The 

outcome variable is a dummy variable which indicates whether an individual’s earnings is greater than 

the median. Individual control variables are: gender, field of study, mother’s marital status, parental in-

come, parental wealth, number of siblings, born place, and average parental income of peer. Robust 

standard errors are in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

The 2SLS estimate is 0.0226 (column 4), indicating that increasing per-graduate 

instructional expenditure by 100 thousand increases the probability of reaching the me-

dian of annual earnings by 2.26 percentage points. The coefficient is not significantly 

different from zero. No evidence supports the expenditure effect on getting high annual 

earnings. Panel B shows the case of only including institutions which received funding 
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continuously. The estimated results do not change obviously, indicating that the esti-

mation keeps consistently when including different samples. 

Table 5-5 investigates the effect of instructional expenditure on the probability of 

getting high monthly earnings. The outcome variable is a dummy variable which indi-

cates whether an individual’s monthly earnings is greater than the median (NTD 

28,097/month). Without including any control variables, the estimate acquired from the 

simple regression model is 0.0258 (column 1). The coefficient is positive and signifi-

cantly different from zero. After including individual control variable, the point esti-

mate does not change a lot and is still positive and significant (column 2). Including the 

fixed effects, the estimate decreases to -0.0014 and becomes insignificant (column 3). 

The 2SLS estimated result suggests that increasing per-graduate instructional ex-

penditure by 100 thousand increases the probability of reaching the median of monthly 

earnings 2.83 percentage points (column 4). The estimate is statistically significant but 

the effect size is not considerable. The average per-graduate instructional expenditure 

is NTD 465,610. Hence, increasing one-fourth of total expenditure only leads to 2.83 

percentage points increase in the probability of reaching the median of monthly earn-

ings. 

Panel B replicates the similar estimations but only includes institutions that re-

ceived funding continuously. The 2SLS estimate is 0.0271 (Panel B, column 4). The 

point estimate is similar to the estimate acquired from the full samples (which is 0.0283 

in Panel A, column 4), indicating that the estimation keeps consistently when including 

different samples.  
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Table 5-5 

The Effect of Per-Graduate Instructional Expenditure on Graduates' Probability of 

Reaching the Median of Monthly Earnings 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.0258** 0.0265*** -0.0014 0.0283* 

(100 thousands) (0.0097) (0.0053) (0.0051) (0.0143) 

Observations 518,281 518,281 518,281 518,281 

Number of Institutions 122 122 122 122 

First Stage F Statistics       12.0602 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.0261† 0.029*** -0.0062 0.0271 

(100 thousands) (0.0137) (0.0064) (0.0058) (0.0210) 

Observations 321,013 321,013 321,013 321,013 

Number of Institutions 83 83 83 83 

First Stage F Statistics       7.7941 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. The instrumental variable (in 

column 4) is per-graduate funding (the cumulatively per-student funding received from the TEP). The 

outcome variable is a dummy variable which indicates whether an individual’s monthly earnings is 

greater than the median. Individual control variables are: gender, field of study, mother’s marital status, 

parental income, parental wealth, number of siblings, born place, and average parental income of peer. 

Robust standard errors are in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

Overall, instructional expenditure does not affect the probability of getting annual 

earnings greater than the median but does enhance the probability of getting monthly 

earnings greater than the median. 
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5.2.4. Employment Intensity  

This section explores the effect of instructional expenditure on employment inten-

sity. Results in previous sections suggest that instructional expenditure has no signifi-

cant effect on annual earnings as well as the probabilities of gaining higher annual earn-

ings. However, instructional expenditure has significant effects on the probabilities of 

gaining higher monthly earnings. The inconsistency between the effect on annual earn-

ings and monthly earnings might due to the factor of employment intensity. This section 

discusses the effect of instructional expenditure on being employed and work stability. 

Table 5-6 examines the relationship between instructional expenditure and the 

probability of being employed (work at least one month). No matter including covari-

ates or not, all estimates are small and not significant. The estimates acquired from 

2SLS is 0.0034 (column 4), indicating that 100 thousand dollars increase in per-gradu-

ate instructional expenditure leads to 0.34 percentage points increase in the probability 

of being employed. The point estimate is incredibly small compared with the overall 

proportion of being employed (the portion is 83.64% for the control group). 

The result does not change after excluding samples which received funding dis-

continuously (Panel B). The estimates acquired from 2SLS is -0.0096 (column 4). The 

point estimate becomes negative but still insignificant. Hence, no evidence supports the 

effect of instructional expenditure on being employed, and the estimation is consistent 

when including different samples. 
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Table 5-6 

The Effect of Per-Graduate Instructional Expenditure on Probability of Employment 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.0001 -0.0018 -0.0032 0.0034 

 (100 thousands) (0.0031) (0.0026) (0.0034) (0.0098) 

Mean dev. var. of control group 0.8364 

Observations 518,281 518,281 518,281 518,281 

Number of Institutions 122 122 122 122 

First Stage F Statistics    11.8941 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.0046 0.002 -0.0058† -0.0096 

 (100 thousands) (0.0037) (0.0027) (0.0033) (0.0135) 

Mean dev. var. of control group 0.8364 

Observations 383,294 383,294 383,294 383,294 

Number of Institutions 83 83 83 83 

First Stage F Statistics    7.6842 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. The instrumental variable (in 

column 4) is per-graduate funding (the cumulatively per-student funding received from the TEP). The 

outcome variable is a dummy variable that indicates whether an individual had been employed at least 

one month in the observed year. Individual control variables are: gender, field of study, mother’s marital 

status, parental income, parental wealth, number of siblings, born place, and average parental income of 

peer. Robust standard errors are in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

Table 5-7 focuses on the effect of instructional effect on work stability. The out-

comes variable is a dummy variable that indicates whether an individual had been em-

ployed for at least 11 months. The point estimate acquired from 2SLS is -0.0057 (Panel 

A, column 4), indicating that NTD 100 thousand increase in instructional expenditure 
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leads to 0.57 percentage point decrease in the probability of being employed at least 11 

months. The coefficient is small and not significant. 

 

Table 5-7  

The Effect of Per-Graduate Instructional Expenditure on Work Stability 

  (1) (2) (3) (4) 

  OLS OLS OLS 2SLS 

Panel A: All samples 

Per Graduate Instructional Exp. 0.0028 0.0005 -0.0014 -0.0057 

(100 thousands) (0.0042) (0.0039) (0.0048) (0.0113) 

Mean dev. var. of control group 0.5465 

Observations 518,281 518,281 518,281 518,281 

Number of Institutions 122 122 122 122 

First Stage F Statistics    11.894 

Panel B: Samples receiving funding continuously 

Per Graduate Instructional Exp. 0.009† 0.0061 -0.0053 -0.0136 

(100 thousands) (0.0049) (0.0038) (0.0060) (0.0172) 

Mean dev. var. of control group 0.5465 

Observations 383,294 383,294 383,294 383,294 

Number of Institutions 83 83 83 83 

First Stage F Statistics       7.6842 

Individual Control No Yes Yes Yes 

Institution Fixed Effect No No Yes Yes 

Year Fixed Effect No No Yes Yes 

Institution Type # Year No No Yes Yes 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively per-student in-

structional expenditure for each individual. The instrumental variable (in column 4) is per-graduate fund-

ing. The outcome variable is a dummy variable that indicates whether an individual had been employed 

at least 11 months in the observed year. Individual control variables are: gender, field of study, mother’s 

marital status, parental income and wealth, number of siblings, born place, and average parental income 

of peer. Robust standard errors are in parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 
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The result does not change after excluding samples which received funding dis-

continuously (Panel B). The coefficient acquired from 2SLS (column 4) is -0.0136. 

This estimate is similar to the one in Panel A. Both estimates are negative but not sig-

nificantly different from zero. To sum up, instructional expenditure yields no signifi-

cant effect on employment intensity (both employment and work stability). 

5.3. Subgroup Analysis 

Section 5.2 shows that on average, instructional expenditure has no significant 

effect on graduates’ annual earnings, monthly earnings, employment, and the probabil-

ity of being employed for at least 11 months. The only significant estimated result is 

the case of the expenditure effect on the probabilities of getting a monthly earnings 

higher than the median. This section investigates whether students who have different 

family backgrounds and enroll in different fields of study experience the same magni-

tudes of the instructional expenditure effects. 

5.3.1. Family Background 

The subgroup analysis separates the graduates into different groups by two criteria. 

The first criterion is the average parents’ income during the period when students at-

tending universities. Graduates in the low-income group are those whose parents earned 

an income lower than the median (NTD 521,109), and graduates in the high-income 

group are those whose parents earned an income higher than the median. The second 

criterion is the average parents’ asset during the period when students attending univer-

sities. Graduates in the low-asset group are those whose parents possess an amount of 

total asset lower than the median (NTD 3,119,522), and graduates in the high- asset 

group are those whose parents possess an amount of total asset higher than the median. 

Both parents’ income and asset are measurements of graduates’ family economic 

status, and the two variables are highly correlated (𝑟 = 0.32, 𝑝 = .000). However, both 

variables have limitations in the taxation dataset employed by this thesis. Some income 

is exempt from income tax and also excluded from the taxation data (such as income 

from foreign countries, income from securities transactions, or income from pensions). 

Besides, not all of the asset is charged for property tax, so the taxation dataset does not 
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include this information (such as jewelry, or property overseas). Some rich family, 

therefore, looks like to possess low-income or low-asset in the taxation dataset. Another 

approach combines both the income and asset criteria and defines families that simul-

taneously met both low-income and low-asset conditions as poor families. 

Table 5-8 investigates the differential effects of instructional expenditure on an-

nual earnings by students’ family characters. Panel A displays the result of annual earn-

ings (continuous variable). For graduates from disadvantaged families (i.e. low-income, 

low-asset or poor family), the estimates are positive. In contrast, for graduates from rich 

families (i.e. high-income, high-asset, or non-poor family), the estimates are negative. 

All estimates are not significant so no evidence supports a heterogeneous effect of in-

structional expenditure on annual earnings between different family backgrounds. 

Panel B examines the expenditure effect on the probability of reaching the 75 percen-

tiles of the annual earnings distribution. None of the estimates is statically significant.  

Panel C provides the results for the effect on the probability of being in the top 50 

percentile earnings group. In all cases, the estimates are significant and positive for 

graduates from disadvantaged families but insignificant for graduates from rich fami-

lies. For instance, for graduates from low-income families (Panel C, column 1), 100 

thousand increase in instructional expenditure results in 3.62 percentage point increase 

in the probability of gaining earnings greater than the median (NTD 253,063). Without 

policy intervention, the average portion of students from low-income family to reach 

the median in the control group is 45.34%. 3.62 percentage point equals to 8% of in-

crease. 

For graduates from high-income families (Panel B, column 2), the coefficient is 

insignificant and the point estimate is only one fifth than low-income graduates. The 

results are similar in the comparisons between low and high asset families (column 3 

and 4) as well as poor and non-poor families (column 5 and 6). Overall, the effect sizes 

of expenditure for disadvantaged students are 2.63 to 5.25 times greater than the ones 

for students from rich families. 
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Table 5-8 

Subgroup Analysis: The Effect of Instructional Expenditure on Annual Earnings: By 

Family Background 

  (1) (2) (3) (4) (5) (6) 

  
Low- 

Income 

High- 

Income 

Low- 

Asset 

High- 

Asset 
Poor Non-Poor 

Panel A: Annual Earnings 

Per Graduate Instructional Exp. 0.0925 -0.045 0.1016 -0.0336 0.1179 -0.0181 

  (0.0644) (0.1045) (0.0704) (0.0897) (0.0847) (0.0892) 

Mean dev. var. of control group 234,956 254,514 243,802 244,780 237,908 247,465 

Panel B: Pr(Annual Earnings > 75 Percentile) 

Per Graduate Instructional Exp. 0.0079 0.0131 0.0158 0.0062 0.0145 0.0085 

(100 thousands) (0.0133) (0.0180) (0.0157) (0.0141) (0.0175) (0.0150) 

Mean dev. var. of control group 0.2014 0.2279 0.2133 0.2148 0.2054 0.2183 

Panel C: Pr(Annual Earnings > 50 Percentile) 

Per Graduate Instructional Exp. 0.0362* 0.0069 0.0329† 0.0125 0.0447* 0.0105 

(100 thousands) (0.0171) (0.0190) (0.0171) (0.0160) (0.0206) (0.0165) 

Mean dev. var. of control group 0.4534 0.4826 0.4719 0.4623 0.4603 0.4708 

Observations 259,140 259,141 259,140 259,141 164,420 353,861 

First Stage F Statistics 11.507 11.834 10.779 12.925 10.755 12.284 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. All coefficients are acquired 

from 2SLS models. The instrumental variable is per-graduate funding (the cumulatively per-student 

funding received from the TEP). All models include fixed institution effect, fixed year effect, the inter-

action term between institution type and year, and individual control variables (gender, field of study, 

mother’s marital status, parental income, parental wealth, number of siblings, born place, and average 

parental income of peer). Outcomes variables indicated in the panel titles. Robust standard errors are in 

parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

Table 5-9 presents the estimated results of the expenditure effect on monthly earn-

ings. For graduates from low-income and low-asset families, the point estimates of the 

effect on monthly earnings are positive (Panel A, column 1 and 3) but for graduates 

from high-income and high-asset families, the point estimates are negative (Panel A, 

column 2 and 4). All coefficients are not significantly different from zero. 
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Table 5-9 

Subgroup Analysis: The Effect of Instructional Expenditure on Average Monthly 

Earnings: By Family Background 

  (1) (2) (3) (4) (5) (6) 

  
Low- 

Income 

High- 

Income 

Low- 

Asset 

High- 

Asset 
Poor Non-Poor 

Panel A: Average Monthly Earnings 

Per Graduate Instructional Exp. 0.0068 -0.0019 0.0083 -0.001 0.0081 0.0002 

  (0.0087) (0.0098) (0.0083) (0.0094) (0.0113) (0.0081) 

Mean dev. var. of control group 28,489 30,810 29,608 29,575 29,011 29,884 

Panel B: Pr(Average Monthly Earnings > 75 Percentile) 

Per Graduate Instructional Exp. 0.0171 0.0077 0.0109 0.0185 0.0098 0.0149 

(100 thousands) (0.0150) (0.0151) (0.0162) (0.0159) (0.0183) (0.0129) 

Mean dev. var. of control group 0.2121 0.2315 0.2211 0.2215 0.2184 0.2228 

Panel C: Pr(Average Monthly Earnings > 50 Percentile) 

Per Graduate Instructional Exp. 0.0287† 0.0267 0.0285† 0.0290† 0.0305 0.0264† 

(100 thousands) (0.0160) (0.0188) (0.0173) (0.0166) (0.0205) (0.0152) 

Mean dev. var. of control group 0.4352 0.4725 0.4520 0.4540 0.4428 0.4580 

Observations 219,429 214,002 219,955 213,476 139,461 293,970 

First Stage F Statistics 11.735 11.98 10.924 13.213 10.973 12.453 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. All coefficients are acquired 

from 2SLS models. The instrumental variable is per-graduate funding (the cumulatively per-student 

funding received from the TEP). All models include fixed institution effect, fixed year effect, the inter-

action term between institution type and year, and individual control variables (gender, field of study, 

mother’s marital status, parental income, parental wealth, number of siblings, born place, and average 

parental income of peer). Outcomes variables indicated in the panel titles. Robust standard errors are in 

parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001 

 

Panel B reports the expenditure effect on the probability of being in the top quartile 

(NTD 36,612) of monthly earnings group. No obvious distinction lies between groups 

of graduates with different family characters. All estimates are not significantly differ-

ent from zero. Panel C examines the effect on the probability of gaining average 

monthly earnings greater than the median (NTD 28,097). The subgroup analysis reports 

that no matter for students from disadvantaged family or rich family, the point estimates 
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(which are 0.0264 to 0.0305) are similar to the main result (which is 0.0283 reported in 

Table 5-5, Panel A, Column 4), and most of the estimates are significant at the 10% 

level of significance. No obvious difference lies between graduates with different fam-

ily backgrounds. 

5.3.2. Students from Different Fields of Study 

Universities and colleges probably allocate budget resources unequally between 

different colleges and departments within the institutions. To investigate the heteroge-

neous effects for students studying in different units, this section separates the graduates 

into two groups, college of arts/law/business/social science and college of science/tech-

nology/engineering/math(STEM)/neology/agriculture. 

Table 5-10 investigates the differential effects of instructional expenditure on an-

nual earnings and monthly earnings by students’ fields of study. The point estimates 

vary across different fields but no specific pattern lies in the estimated results. In the 

cases of annual earnings (panel A, column 1 and 2) and the probabilities of reaching 

the median of annual earnings (panel C, column 1 and 2), the point estimates are higher 

for students from colleges of STEM & biology/agriculture and lower for students from 

colleges of arts/law/business/social science. Conversely, in the cases of monthly earn-

ings (panel A, column 3 and 4), the point estimate is higher for students from colleges 

of arts/law/business/social science and lower for students from colleges of STEM & 

biology/agriculture. In other cases, the point estimates are similar between different 

fields of study. Moreover, all estimates are not significant. Overall, no evidence sup-

ports heterogeneous expenditure effect between groups. 
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Table 5-10  

Subgroup: The Effect of Instructional Expenditure on Earnings: By Fields of Study 

 (1) (2)  (3) (4) 

 Annual Earnings  Monthly Earnings 

 

College of 

Arts/Law/ 

Business/Social 

Science 

College of 

STEM & 

Biology/ 

Agriculture 

 

College of 

Arts/Law/ 

Business/Social 

Science 

College of 

STEM & 

Biology/ 

Agriculture 

Panel A: Annual/Monthly Earnings 

Per Graduate Instructional Exp. 0.0087 0.0237  0.0078 0.0009 

 (0.1117) (0.0575)  (0.0123) (0.0060) 

Mean dev. var. of control group 235,950 255,701  28,816 30,363 

Panel B: Pr(Annual/Monthly Earnings > 75 Percentile) 

Per Graduate Instructional Exp. 0.0056 0.0051  0.0060 0.0080 

(100 thousands) (0.0228) (0.0119)  (0.0175) (0.0111) 

Mean dev. var. of control group 0.1973 0.2430  0.1971 0.2483 

Panel C: Pr(Annual/Monthly Earnings > 50 Percentile) 

Per Graduate Instructional Exp. 0.0134 0.0216  0.0268 0.0272 

(100 thousands) (0.0261) (0.0179)  (0.0220) (0.0172) 

Mean dev. var. of control group 0.4620 0.4920  0.4358 0.4862 

Observations 241,757 192,747  201,592 162,232 

First Stage F Statistics 6.269 13.212  6.508 13.243 

Note. The key treatment variable, Per Graduate Instructional Exp., is the cumulatively (from enrollment 

to graduation) per-student instructional expenditure for each individual. All coefficients are acquired 

from 2SLS models. The instrumental variable is per-graduate funding (the cumulatively per-student 

funding received from the TEP). All models include fixed institution effect, fixed year effect, the inter-

action term between institution type and year, and individual control variables (gender, field of study, 

mother’s marital status, parental income, parental wealth, number of siblings, born place, and average 

parental income of peer). Outcomes variables indicated in the panel titles. Robust standard errors are in 

parentheses (cluster at institution level). 

†p<0.1 *p<0.05 **p<0.01 ***p<0.001  
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 Discussion and Conclusion 

Given the considerable amount of money that the government invests in higher 

education, understanding the effect of educational investment is important. This thesis 

aims to examine the effect of instructional expenditure on graduates’ employment and 

earnings. This investigation requires both exogenous variation in expenditure as well 

as data tracking students from universities enrollment to labor market performance. 

This thesis uses the Teaching Excellence Project (TEP) as a natural experiment 

that generates an exogenous variation in instructional expenditure. To link educational 

resources and personal labor market outcomes, this study combines universities’ finan-

cial reports and taxation administrative data. This chapter summarizes the main find-

ings, limitations of this study, and recommendations for future studies and policy. 

6.1. Research Findings 

The DiD estimation suggests that government funding significantly increases in-

structional expenditure, and the magnitude of the effect is considerable. On average, a 

dollar extra funding leads to 2.2471 dollars increase in instructional expenditure. This 

result implies that the effect of government funding on stimulating expenditure is not 

crowded out by reducing in other sources of revenue, supporting the fly-paper effect, 

which indicates money sticks where it hits (Hines & Thaler, 1995; Worthington & 

Dollery, 1999). This finding is consistent with previous studies (Card & Payne, 2002; 

Goodspeed, 1998; Hyman, 2017; Lafortune et al., 2018). 

This thesis investigates the effect of instructional expenditure on students’ labor 

market outcomes. Firstly, the results suggest that the increase in per-graduate instruc-

tional expenditure does not lead to an improvement in students’ annual earnings, 

monthly earnings, and employment intensity. The estimated results do not change even 

when only including institutions which receive funding continuously (therefore, are 

supposed to experience a stronger effect). The result keeps consistent among different 

subgroups of family backgrounds and fields of study.  

Secondly, the results support the effects of instructional expenditure on enhancing 

the probabilities of reaching the median of monthly earnings, but the magnitude of the 

effects is not considerable. Increasing per-graduate instructional expenditure by 100 
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thousand leads to 2.83 percentage points increases in the probability of reaching the 50 

percentiles of the monthly earnings distribution. However, no evidence supports the 

expenditure effect on enhancing the probabilities of reaching the median of annual earn-

ings, leaving an inconsistent between the estimations between annual and monthly earn-

ings. To get high annual earnings, the individual should both get a fair level of salary 

and stable employment status. Nevertheless, half of the graduates did not work for more 

than 10 months at the observed period. The effect on salary, therefore, do not reflect on 

annual income. 

Thirdly, the expenditure effect on getting higher annual earnings are more obvious 

and greater for students from disadvantaged families rather than students from non-

poor families. For students from families with parents’ income lower than the median, 

increasing per-graduate instructional expenditure by 100 thousand leads to 3.62 per-

centage points increase in the probabilities of getting annual earnings greater than the 

median. the magnitude of effect size for disadvantaged students is 2.63 to 5.25 times 

greater than non-poor students. Educational investment benefits poor students more 

than rich students. On the other hand, no heterogeneous effect on getting high monthly 

earnings lies between disadvantaged and rich students. This result is inconsistent with 

the case of annual earnings. One possible explanation is that students from disadvan-

taged family have high pressure to immediately find a job after graduation while stu-

dents from rich family do not encounter this situation. Hence, the effect on monthly 

earnings for rich students does not reflect on annual income. 

Previous studies have not reached a consensus for the effect of expenditure on 

graduate’s earnings. Grogger (1996) and Jackson et al. (2015) find significantly posi-

tive effects for primary and secondary education while Behrman et al. (1996) and James 

et al. (1989) find no effect for higher education. Most studies only focus on earnings. 

Jackson et al. investigate the expenditure effects both on wage and poverty status and 

suggest that increasing per-pupil spending by 10% in all school-age years reduces the 

annual incidence of poverty in adulthood by 2.68% and also increases adult wages by 

7.74%. Their result supports that educational investment can help individuals flow up-

ward, not only climb out of poverty but also raise their salary. This thesis, however, 

only supports the former effect but not the later one. Besides, Jackson et al. suggest that 
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expenditure effects are greater for low-income students rather than non-poor students. 

This thesis also finds that poor students benefit more from educational investment. 

Brand and Xie (2010) suggest that the individuals from disadvantaged back-

grounds, or those with the lowest probability of enrolling universities, benefit the most 

from higher education. The reason is that these students cannot get enough resources 

and cultural capital from their family so education is important for them. Therefore, 

finding that educational investment effects is more considerable for disadvantaged stu-

dents and larger on climbing out of poverty is not surprising. 

Three reasons might account for the absence of the effect of expenditure on annual 

and monthly earnings. The first is the underlying difference between primary and 

higher education. Psacharopoulos (1985) indicates that primary education is the most 

profitable educational investment opportunities, followed by secondary education, and 

higher education has the smallest rate of return. Bennell (1998) investigates the rates of 

return to education in Asia, and he also finds that the rate of return for primary educa-

tion is significantly higher than the one for higher education. The reason is that primary 

education benefits the majority of the bottom in the society, and the difference in 

productivity between illiterate and educated people is substantial (Psacharopoulos, 

1985). However, universities are attended by people who have comparably high socio-

economic backgrounds. Even under the background of higher education expansion in 

Taiwan, students from advantaged families still have a higher probability to attend uni-

versities as well as attend the selective public universities with abundant educational 

resources (Chang & Lin, 2015). For these people, the add-value of higher education 

probably not as considerable as primary education (Psacharopoulos, 1985; Tilak, 1989). 

Therefore, the investment in universities students might not have a great effect. 

Secondly, another alternative explanation of the absence of the effect of expendi-

ture on earnings might be the difference in economic and educational environment be-

tween the US and Taiwan. Asian countries have experienced a rapid expansion of 

higher education since the 1990s. However, the development in economic is not as 

rapid as higher education in these countries. Such a higher education expansion has 

inevitably resulted in more supply than demand in the labor market (Mok, 2015). Cheng 

and Hsu (2017) point out that the expansion of higher education in Taiwan has resulted 
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in the increase in the supply of technical workers, but the demand of the human capital 

market has not changed a lot through the time. Most graduates cannot find suitable 

positions to apply their knowledge, and they suffer from lower salary and talent mis-

match. Therefore, even supposing that the increase in instructional expenditure really 

help students gain more knowledge and skills, the improvement on the personal human 

capital still would not transfer into salary. 

Lastly, the amount of funding from the TEP is too little to take effect. The average 

amount of funding is NTD 6,562 per-student per year. This amount only accounts for 

5% of per-student instructional expenditure. HEIs hardly can initiate a huge change or 

considerable investment by using this tiny amount of extra budget. Hence, the result 

that the TEP does not lead to significant result in graduates’ labor market outcomes is 

not surprising. 

Overall, this thesis supports no evidence on the stably linear effect of educational 

resources in higher education on students’ future earnings. The effect of instructional 

expenditure only exists in a particular case that helps students get income higher than 

the median. Hence, government investment in higher education, even though is not to-

tally useless, do not work really effective. 

6.2. Limitations of the Study 

To evaluate the findings in this thesis as well as to provide further implications 

and recommendations, this section discusses the limitations of this study. Five limita-

tions may affect the estimated results of this thesis. 

Firstly, this thesis only takes instructional expenditure into consideration. Previous 

studies suggest that instructional expenditure can predict student performance better 

than the total expenditure of schools (Jacques & Brorsen, 2002; Neely & Diebold, 

2016). However, those researches are based on primary schools and the findings prob-

ably cannot be applied to higher education. Expenditure of universities and colleges 

mainly include instructional, research, and administrative expenditure. Research ex-

penditure consists of lots of things. Some part of research expenditure may have little 

to do with students’ future earnings and employment, such as the faculty’s personal 

research project. In contrast, some other part of the research expenditure could help 
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students to enhance their employment competitiveness. For example, laboratory equip-

ment and scientific instruments can help students gain more practical experience. 

This thesis does not include research expenditure in the study due to the data lim-

itation and difficulty in measurement. According to the old budget regulation, univer-

sities’ revenue and expenditure on research belongs to self-generated income and do 

not need to record in their official financial reports. Hence, this thesis cannot acquire 

data on research expenditure of the years previous to 2009. Moreover, separating re-

search expenditure which benefits students from the one which does not is very difficult. 

Even the data on research expenditure is available, calculating students-related ex-

penditure is still challenging. Overall, this thesis does not comprehensively include all 

kinds of educational expenditure that might benefit students. Even though the findings 

suggest that instructional expenditure does not affect students’ earnings and employ-

ment, this thesis cannot conclude that money does not matter. 

Secondly, this thesis does not precisely capture the educational resources invested 

in each student. The key treatment variable in this study is per-student instructional 

expenditure measured at the institution-year level. That is, students who graduate from 

the same institution in the same year share the same value of the treatment variable, no 

matter which department they belong to or which programs and courses they attended. 

The difficulties in collecting student-level fiscal data have been an unsolved issue in 

educational research (Picus, 2000). Among 163 previous studies regarding the relation-

ship between educational expenditure and student performance reviewed by Hanushek 

(1997), half of the studies measure expenditure at school-level, 26% of studies measure 

expenditure at school district-level, 20% of studies measure expenditure at county or 

state-level, and only 2% of studies measure expenditure at class-level. 

The inaccuracy in expenditure measurement might be more problematic in higher 

education study. Calculating per-pupil expenditure at the primary education level is 

reasonable because schools usually do not unequally allocate resources between differ-

ent classes. However, different departments and units in universities have high hetero-

geneity. Assuming students in different departments receive equally expenditure is 

much more unacceptable. In the section of subgroup analysis, the point estimates vary 
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between different fields of study. Even though the difference is not statistically signif-

icant, the result still implies that the unequal allocation of money input may affect the 

estimation. 

Thirdly, this thesis only investigates the short-term effect of expenditure on grad-

uates’ outcomes. The labor market outcomes for graduates (earnings and number of 

months employed) are measured at the time one and a half years after their graduation. 

Extending the observed year is not desirable due to the limitation of the data period. 

However, the general human capital perspective suggests that the benefits of education 

would be represented by individuals’ long-run outcomes, which is their income over 

their working life rather than income in their first job (Hanushek, 2002). Moreover, 

Grubb (1993) suggests that the effect of education on earnings would not be observed 

until individuals reach their thirty, and the benefits of education continue to increase 

until individuals are in their fifty. This thesis provides no information on whether in-

structional expenditure takes effect in the long-run. 

Fourthly, the incompleteness of income and employment status data may affect 

the estimated results. This thesis employs taxation record data, so the scope of income 

included is limited by the regulation of income tax law. For instance, income from for-

eign countries, partial overtime pays, and voluntary pension contribution is exempt 

from income tax, and also excluded from the taxation data. Personal capacity is likely 

correlated with the amount of foreign income and overtime pays they gain. If the state-

ment holds true, the estimates in this thesis could be systematically biased. Besides, the 

taxation record data does not contain information on the number of months employed 

as well as monthly salary. This thesis gets such information by estimation and the value 

might diverge from the fact. Overall, the most serious bias may happen on people who 

are part-time/hourly employees, members of professional unions, or freelancers. 

Lastly, this thesis can only get limited information about earnings and employment 

status. In other words, the data only implies whether an individual has a job and how 

much does he/she earn in a year, but does not specify why this individual is unemployed 

or earn a low income. Many reasons can explain why a person has no job. The reason 

might be that the person has not enough knowledge and skill to find a job, that the 

person is currently preparing national examination, or that the person just chooses not 
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to work. Not all of these reasons are related to education investment, and some personal 

characters and decisions cannot be included in the model. The limitation of data makes 

the outcomes variables in this study not clear and cannot truly represent the labor mar-

ket outcomes of the individual. 

6.3. Recommendations for Future Studies and Polices 

Previous studies regarding the relationship between educational resources and stu-

dents’ future earnings mainly focus on primary and secondary education. This thesis is 

an important begin of the investigation of higher education resources effect on students’ 

achievement. Based on the finding and discussion, this section provides some sugges-

tions for future studies and higher education policy. 

Firstly, this thesis only focuses on the effect of educational resources on graduates’ 

earnings and employment. However, whether higher education serves for the purpose 

of improving personal labor market outcomes need further discussion. Higher educa-

tion provides not only private benefits but also public benefits (Bloom, Hartley, & 

Rosovsky, 2007). Higher education provides not only economic value but also social, 

emotional, cognitive, and other non-market value (Bowen, 2018; McMahon, 2009). 

This thesis only concentrates on private economic gains from higher education invest-

ment. Future studies can expand the scope and discuss the effeteness of educational 

inputs basing on different perspectives. 

Secondly, this thesis selects a specific policy, the Teaching Excellence Project, 

which has a particular strategy of funding allocation. The basic assumption underlies 

the TEP project treats higher education as mass education rather than elite education 

(MOE, 2006b). Secondly, this thesis selects a certain policy, the Teaching Excellence 

Project, which has a particular strategy of funding allocation. The basic assumption 

underlies the TEP project treats higher education as mass education rather than elite 

education (MOE, 2006b). Hence, the project allocated the funding to the majority of 

higher education institution, excluding the world-class level universities. Moreover, the 

great number of institutions sharing a fixed amount of funding leads to a relatively 

lower level of per-institution funding. This specific situation highly affects the estima-

tion in this study. This thesis, therefore, fails to investigate funding effects on research 
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type HEIs as well as students in these institutions. Future studies can expand the re-

search subject to different types of educational institutions and different students. More-

over, the issue of whether the government should allocate resources based on the as-

sumption of mass education or elite education is also worth further investigation. 

Thirdly, even target on the effect of educational resources on private economic 

return, the estimated model in this thesis should be improved. For treatment variables, 

future studies can try to measure educational resources at a more precise level. This 

thesis measures instructional expenditure at institution-level. However, assuming insti-

tutions equally allocate budget between departments and programs is not reasonable. 

Moreover, college students participate in different courses and join distinct activities, 

so some students may benefit more than others. In the subgroup analysis section, the 

results suggest the point estimates vary between students from different fields of study, 

implying different students probably experience different effects. Future studies can try 

to measure educational resource at class level or even student level. For example, using 

the number of credit earned by students or hours of activities participating by students 

to define educational resources that invested in each individual. More detailed meas-

urement of educational resources can improve the estimated model. 

For control variables, future studies should include more comprehensive variables. 

To identify the causal effect of educational resources, appropriate control variables are 

important. This thesis includes personal and family characters in the estimated model. 

However, some important variables such as parents’ education, individuals’ capability 

(e.g. test scores of admission exam), and belonged departments are not included in the 

model. On the other hand, this thesis employs DiD design, controlling for fixed institu-

tion effect and time effect. The main assumptions are students from different institu-

tions share the same time effect and the key characters of institutions do not change 

within the observed period. However, the interaction between economics environment, 

students’ characters and labor market is highly complex. For example, some develop-

ments or changes in the economic environment and labor market may have heteroge-

neous effects on students in different departments. Hence, future studies can take these 

factors into consideration. 



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

 

71 

For outcomes variables, future studies can focus on the expenditure effect on long-

run outcomes. This thesis only investigates the expenditure effect on the outcomes of 

one and a half year after graduation. However, the descriptive statistics suggest that 

about half of graduates did not have stable jobs in the observed year. Besides, the in-

consistent estimated results between annual and monthly earnings implies that employ-

ment intensity is an important factor. If the graduates had not yet had enough time to 

show their talent, concluding that educational investment has no effect is too assertive. 

Future studies can try to monitor students’ outcomes at 5 or even 10 years after their 

graduation. 

For the general studies regarding educational production functions, this thesis sug-

gests that future studies can consider the non-linear effect of educational resource on 

student achievement. Despite this thesis supports no evidence on the effect of expendi-

ture on graduates’ earnings, the result suggests that educational resources may help 

graduates to get rid of the lowest salary. This finding implies that the effect of expendi-

ture on earnings cannot be simplified as a linear relationship. The effects of educational 

resources vary for people at different income level. Future studies regarding the rela-

tionship between educational resources and student achievement should notice this pat-

tern. For example, researchers can investigate the effect of educational resources on the 

probabilities of reaching given income ranking or percentiles. Researchers also can ex-

amine heterogeneous effects between different income groups. 

Lastly, for future higher educational investment policies, this thesis suggests the 

government to strengthen the evaluation mechanism and to promote equality in funding 

allocation. The MOE had invested more than NTD 33 billion in the TEP during the past 

13 years and is going to invest NTD 86.85 billion for the Higher Education Sprout 

Project next 10 years (MOE, 2018e). However, this thesis finds no evidence support 

the obvious and short-term effect of higher education investment on students’ labor 

market outcomes. This thesis cannot conclude that the money does not matter but at 

least no enough information can help the government evaluate the program perfor-

mance currently. Hence, the government should try some other ways to evaluate the 

efficiency and effectiveness of funding allocation in the future. 
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This thesis also finds that students from disadvantaged family benefit more from 

educational resources. Comparing to the Top University Project which mainly subsidy 

a small number of world-class level universities in Taiwan, the TEP focus more on 

general universities and the majority of students. The TEP helps on promote equality 

of resources allocation and can help disadvantaged students to enhance their human 

capital. Therefore, Taiwan government should continue to notice the equity in funding 

allocation in order to invest the resources on the ones who can benefit more.  
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Appendix 

Appendix Table 1 

List of HEIs Included and Excluded in This Thesis 

# School Name Chinese Name Type Track Level Note 

Treatment Group 

1 National Taiwan Ocean University 國立臺灣海洋大學 Public General University  

2 National Chung Cheng University 國立中正大學 Public General University  

3 National Kaohsiung Normal 

University 
國立高雄師範大學 Public General University  

4 National Changhua University of 

Education 
國立彰化師範大學 Public General University  

5 National Taipei University 國立臺北大學 Public General University  

6 National Chiayi University 國立嘉義大學 Public General University  

7 National University of Kaohsiung 國立高雄大學 Public General University  

8 National Chi Nan University 國立暨南國際大學 Public General University  

9 National Yunlin University of 

Science and Technology 
國立雲林科技大學 Public Vocational University  

10 National Pingtung University of 

Science and Technology 
國立屏東科技大學 Public Vocational University  
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11 National Taipei University of 

Technology 
國立臺北科技大學 Public Vocational University  

12 National Kaohsiung First 

University of Science and 

Technology 

國立高雄第一科技大

學 

Public Vocational University Merged with National Kaohsiung 

University of Applied Sciences (國立高

雄應用科技大學) and National 

Kaohsiung Marine University (國立高雄

海洋科技大學) and began National 

Kaohsiung University of Science and 

Technology (國立高雄科技大學) in 

2017 

13 National Kaohsiung University of 

Applied Sciences 
國立高雄應用科技大

學 

Public Vocational University Merged with National Kaohsiung First 

University of Science and Technology 

(國立高雄第一科技大學) and National 

Kaohsiung Marine University (國立高雄

海洋科技大學) and began National 

Kaohsiung University of Science and 

Technology (國立高雄科技大學) in 

2017 

14 Taipei National University of the 

Arts 
國立臺北藝術大學 Public General University  

15 National Taiwan University of Arts 國立臺灣藝術大學 Public General University  

16 National Taitung University 國立臺東大學 Public General University  

17 National Ilan University 國立宜蘭大學 Public General University  
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18 National United University 國立聯合大學 Public General University  

19 National Formosa University 國立虎尾科技大學 Public Vocational University  

20 Tainan National University of the 

Arts 
國立臺南藝術大學 Public General University  

21 National University of Tainan 國立臺南大學 Public General University  

22 National Hsinchu University of 

Education 
國立新竹教育大學 Public General University  

23 National Chin-Yi University of 

Technology 
國立勤益科技大學 Public Vocational University Predecessor: National Chin-Yi Institute 

of Technology (國立勤益技術學院) (-

2007) 

24 National Taipei University of 

Nursing and Health Sciences 
國立臺北護理健康大

學 

Public Vocational University Predecessor: National Taipei College of 

Nursing (國立臺北護理學院) (-2010) 

25 National Kaohsiung University of 

Hospitality and Tourism 
國立高雄餐旅大學 Public Vocational University Predecessor: National Kaohsiung 

Hospitality College (國立高雄餐旅學院) 

(-2010) 

26 Tunghai University 東海大學 Private General University  

27 Fu Jen Catholic University 輔仁大學 Private General University  

28 Soochow University 東吳大學 Private General University  

29 Chung Yuan Christian University 中原大學 Private General University  

30 Tamkang University 淡江大學 Private General University  

31 Chinese Culture University 中國文化大學 Private General University  
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32 Feng Chia University 逢甲大學 Private General University  

33 Providence University 靜宜大學 Private General University  

34 Da-Yeh University 大葉大學 Private General University  

35 Huafan University 華梵大學 Private General University  

36 I-Shou University 義守大學 Private General University  

37 Shih Hsin University 世新大學 Private General University  

38 Ming Chuan University 銘傳大學 Private General University  

39 Shih Chien University 實踐大學 Private General University  

40 Chaoyang University of 

Technology 
朝陽科技大學 Private Vocational University  

41 Kaohsiung Medical University 高雄醫學大學 Private General University  

42 Nanhua University 南華大學 Private General University  

43 Tatung University 大同大學 Private General University  

44 Southern Taiwan University of 

Science and Technology 
南臺科技大學 Private Vocational University  

45 Kun Shan University 崑山科技大學 Private Vocational University  

46 Chia Nan University of Pharmacy 

＆ Science 

嘉南藥理大學 Private Vocational University  

47 Shu-Te University 樹德科技大學 Private Vocational University  

48 TzuChi University 慈濟大學 Private General University  
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49 Taipei Medical University 臺北醫學大學 Private General University  

50 Lunghwa University of Science 

and Technology 
龍華科技大學 Private Vocational University  

51 Fooyin University 輔英科技大學 Private Vocational University  

52 Hungkuang University of Science 

and Technology 
弘光科技大學 Private Vocational University  

53 China Medical University 中國醫藥大學 Private General University  

54 Chien Hsin University of Science 

and Technology 
健行科技大學 Private Vocational University  

55 Cheng Shiu University 正修科技大學 Private Vocational University  

56 Vanung University 萬能科技大學 Private Vocational University  

57 Hsuan Chuang University 玄奘大學 Private General University  

58 Chienkuo Technology University 建國科技大學 Private Vocational University  

59 Ming Chi University of Technology 明志科技大學 Private Vocational University  

60 Kao Yuan University 高苑科技大學 Private Vocational University  

61 Tajen University 大仁科技大學 Private Vocational University  

62 St. John's University 聖約翰科技大學 Private Vocational University  

63 Ling Tung University 嶺東科技大學 Private Vocational University  

64 China University of Technology 中國科技大學 Private Vocational University  
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65 Central Taiwan University of 

Science and Technology 
中臺科技大學 Private Vocational University  

66 Asia University 亞洲大學 Private General University  

67 Fo Guang University 佛光大學 Private General University Predecessor: Foguang College of 

Humanities and Social Science (佛光人

文社會學院) (-2006) 

68 Tainan University of Technology 台南應用科技大學 Private Vocational University Predecessor: Tainan Woman ' s College 

of Arts & Technology (台南女子技術學

院) (-2006) 

69 Far East University 遠東科技大學 Private Vocational University Predecessor: Far East College (遠東技術

學院) (-2006) 

70 Yuanpei University of Medical 

Technology 
元培醫事科技大學 Private Vocational University Predecessor: Yuanpei Institute of 

Technology (元培科學技術學院) (-

2006) 

71 Jinwen University of Science and 

Technology 
景文科技大學 Private Vocational University Predecessor: Jinwen Institute of 

Technology (景文技術學院) (-2007) 

72 Tungnan University 東南科技大學 Private Vocational University Predecessor: Tungnan Institute of 

Technology (東南技術學院) (-2007) 

73 Takming University of Science and 

Technology 
德明財經科技大學 Private Vocational University Predecessor: Takming College (德明技術

學院) (-2007) 

74 Nan Kai University of Technology 南開科技大學 Private Vocational University Predecessor: Nan Kai Institute of 

Technology (南開技術學院) (-2008) 
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75 Yu Da University of Science and 

Technology 
育達科技大學 Private Vocational University Predecessor: Yuda Institute of Business 

(育達商業技術學院) (-2010) 

76 TransWorld University 環球科技大學 Private Vocational University Predecessor: TransWorld Institute of 

Technology (環球技術學院) (-2010) 

77 Chung Chou University of Science 

and Technology 
中州科技大學 Private Vocational University Predecessor: Chung Chou Institute of 

Technology (中州技術學院) (-2011) 

78 Chang Gung University of Science 

and Technology 
長庚科技大學 Private Vocational University Predecessor: Chang Gung Institute of 

Technology (-2011) 

79 Wenzao Ursuline University of 

Languages 
文藻外語大學 Private Vocational University Predecessor: Wenzao Ursuline College of 

Languages (文藻外語學院) (-2013) 

80 Tzu Chi Institute of Technology 慈濟技術學院 Private Vocational College Promoted to Tzu Chi University of 

Science and Technology (慈濟科技大學) 

in 2015 

81 Chihlee Institute of Technology 致理技術學院 Private Vocational College Promoted to Chihlee University of 

Technology (致理科技大學) in 2015 

82 Oriental Institute of Technology 亞東技術學院 Private Vocational College  

83 De Lin Institute of Technology 德霖技術學院 Private Vocational College Promoted to HungKuo Delin University 

of Technology (宏國德霖科技大學) in 

2017 

84 Hwa Hsia Institute of Technology 華夏技術學院 Private Vocational College Promoted to Hwa Hsia University of 

Technology (華夏科技大學) in 2014 

  



DOI:10.6814/NCCU201900156

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

 

 

 

 

 

87 

Control Group 

1 National Kaohsiung Marine 

University 
國立高雄海洋科技大

學 

Public Vocational University Merged with National Kaohsiung First 

University of Science and Technology 

(國立高雄第一科技大學) and National 

Kaohsiung University of Applied 

Sciences (國立高雄應用科技大學) and 

began National Kaohsiung University of 

Science and Technology (國立高雄科技

大學) in 2017 

2 National Taipei University of 

Education 
國立臺北教育大學 Public General University  

3 National Taichung University of 

Education 
國立臺中教育大學 Public General University  

4 National Pingtung University of 

Education 
國立屏東教育大學 Public General University  

5 National Penghu University of 

Science and Technology 
國立澎湖科技大學 Public Vocational University  

6 National Quemoy University 國立金門大學 Public General University Predecessor: National Kinmen Institute 

of Technology (國立金門技術學院) (-

2010) 

7 National Taipei College of 

Business 
國立臺北商業技術學

院 

Public Vocational College Promoted to National Taipei University 

of Business (國立臺北商業大學) in 

2014 
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8 Chung Hua University 中華大學 Private General University  

9 Aletheia University 真理大學 Private General University  

10 Chung Shan Medical University 中山醫學大學 Private General University  

11 Minghsin University of Science 

and Technology 
明新科技大學 Private Vocational University  

12 Chang Jung Christian University 長榮大學 Private General University  

13 Kainan University 開南大學 Private General University Predecessor: Kainan Institute of 

Management (開南管理學院) (-2006) 

14 Chung Hwa University of Medical 

Technology 
中華醫事科技大學 Private Vocational University Predecessor: Chung Hwa College of 

Medical Technology (中華醫事學院) (-

2007) 

15 MingDao University 明道大學 Private General University Predecessor: MingDao Institute of 

Management (明道管理學院) (-2007) 

16 University of Kang Ning 康寧大學 Private General University Predecessor: Leader College of 

Management (立德管理學院) (-2008) 

and Leader University (-2011) 

17 China University of Science and 

Technology 
中華科技大學 Private Vocational University Predecessor: China Institute of 

Technology (中華技術學院) (-2009) 

18 Overseas Chinese University 僑光科技大學 Private Vocational University Predecessor: Overseas Chinese Institute 

of Technology (僑光技術學院) (-2009) 

19 MeiHo University 美和科技大學 Private Vocational University Predecessor: MeiHo Institute of 

Technology (美和技術學院) (-2010) 
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20 WuFeng University 吳鳳科技大學 Private Vocational University Predecessor: WuFeng Institute of 

Technology (吳鳳技術學院) (-2010) 

21 Taiwan Shoufu University 台灣首府大學 Private General University Predecessor: Diwan College of 

Management (致遠管理學院) (-2010) 

22 Hsiuping University of Science and 

Technology 
修平科技大學 Private Vocational University Predecessor: Hsiuping Institute of 

Technology (修平技術學院) (-2011) 

23 Taipei City University of Science 

& Technology 
台北城市科技大學 Private Vocational University Predecessor: Technology and Science 

Institute of Northern Taiwan (北台灣科

學技術學院) (-2012) 

24 Ta Hwa University of Science and 

Technology 
大華科技大學 Private Vocational University Predecessor: Ta Hwa Institute of 

Technology (大華技術學院) (-2012) 

25 Hsing Wu University 醒吾科技大學 Private Vocational University Predecessor: Hsing Wu Institute of 

Technology (醒吾技術學院) (-2013) 

26 Nan Jeon University of Science and 

Technology 
南榮科技大學 Private Vocational University Predecessor: Nan Jeon Institute of 

Technology (南榮技術學院) (-2013) 

27 Hsing Kuo University of 

Management 
興國管理學院 Private General College Renamed as CTBC Business School (中

信金融管理學院) in 2015 

28 Dahan Institute of Technology 大漢技術學院 Private Vocational College  

29 Fortune Institute of Technology 和春技術學院 Private Vocational College  

30 Taoyuan Innovation Institute of 

Technology 
桃園創新技術學院 Private Vocational College Predecessor: Nanya Institute of 

Technology (南亞技術學院) (-2012); 
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Rename as Nanya Institute of Technology 

again in 2016 

31 TOKO University 稻江科技暨管理學院 Private General College  

32 Lan Yang Institute of Technology 蘭陽技術學院 Private Vocational College  

33 Lee-Ming Institute of Technology 黎明技術學院 Private Vocational College  

34 Tung Fang Design Institute 東方設計學院 Private Vocational College  

35 Ching Kuo Institute of 

Management and Health 
經國管理暨健康學院 Private Vocational College  

36 Chungyu Institute of Technology 崇右技術學院 Private Vocational College  

37 Tatung Institute of Commerce and 

Technology 
大同技術學院 Private Vocational College  

38 Asia-Pacific Institute of Creativity 亞太創意技術學院 Private Vocational College  

Excluded Samples 

1 National Chengchi University 國立政治大學 Public General University Top University Project 

2 National Tsing Hua University 國立清華大學 Public General University Top University Project 

3 National Taiwan University 國立臺灣大學 Public General University Top University Project 

4 National Taiwan Normal 

University 
國立臺灣師範大學 Public General University Top University Project 

5 National Cheng Kung University 國立成功大學 Public General University Top University Project 

6 National Chung Hsing University 國立中興大學 Public General University Top University Project 
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7 National Chiao Tung University 國立交通大學 Public General University Top University Project 

8 National Central University 國立中央大學 Public General University Top University Project 

9 National Sun Yat-sen University 國立中山大學 Public General University Top University Project 

10 National Yang Ming University 國立陽明大學 Public General University Top University Project 

9 National Taiwan University of 

Science and Technology 
國立臺灣科技大學 Public Vocational University Top University Project 

17 Chang Gung University 長庚大學 Private General University Top University Project 

18 Yuan Ze University 元智大學 Private General University Top University Project 

11 National Dong Hwa University 國立東華大學 Public General University Merged with National Hua-Lien 

University of Education (國立花蓮教育

大學) in 2008 

12 National Taiwan Sport University 國立體育大學 Public General University Predecessor: National Sport Institute  

(國立體育學院); Merged with National 

Taiwan College of Physical Education 

(國立臺灣體育學院) in 2008 but 

canceled in 2009; Promoteed to National 

Taiwan Sport University (國立體育大學) 

in 2009 

13 National Taiwan University of 

Sport 
國立臺灣體育運動大

學 

Public General University Predecessor:  National Taiwan College 

of Physical Education (國立臺灣體育學

院); Merged with National Sport Institute  

(國立體育學院) in 2008 but canceled in 
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2009; Promoteed to National Taiwan 

University of Sport (國立臺灣體育運動

大學) in 2011 

14 National Taichung University of 

Science and Technology 
國立臺中科技大學 Public Vocational University Merged from National taichung Institute 

of technology (國立臺中技術學院) and 

National Taichung Nursing College (國立

臺中護理專科學校) in 2012 

15 National Pingtung Institute of 

Commerce 
國立屏東商業技術學

院 

Public Vocational College Predecessor: National Pingtung College 

of Commerce (國立屏東商業專科學校) 

(-2008), and National Pingtung Institute 

of Commerce (國立屏東商業技術學院) 

(-2014); Merged with National Pingtung 

University of Education (國立屏東教育

大學) and began National Pingtung 

University (國立屏東大學) in 2014 

16 National Taiwan College of 

Performing Arts 
國立臺灣戲曲學院 Public Vocational College Predecessor: National Taiwan Junior 

College of Performing Arts (國立臺灣戲

曲專科學校) (-2006) 

19 Yung Ta Institute of Technology & 

Commerce 
永達技術學院 Private Vocational College Closed in 2015 

20 Kao Fong College of Digital 

Contents 
高鳳數位內容學院 Private Vocational College Closed in 2013 
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21 The Culinary Institute of Taiwan 臺灣觀光學院 Private Vocational College Predecessor: The Culinary Junior College 

of Taiwan (臺灣觀光經營管理專科學

校) (-2006) 

22 Taipei College of Maritime 

Technology 
台北海洋技術學院 Private Vocational College Predecessor: China College of Marine 

Technology and Commerce (中國海事商

業專科學校) (-2007); Promoted to Taipei 

University of Marine Technology (台北

海洋科技大學) in 2017 

23 Institute of Biomedical Sciences 馬偕醫學院 Private General College Established in 2009 

24 University of Taipei 臺北市立大學 Public General University Merged from Taipei Municipal 

University of Education (臺北市立教育

大學) and Taipei Physical Education 

College (臺北市立體育學院) in 2013 

Note. This list bases on HEIs list of school year 2013, some institutions have promoted, renamed, merged or closed since then. This information is included in the last column 

of the table. 
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