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Abstract: The primary objective of this study was to estimate individual private returns to tertiary academic 

achievement based on the classical human capital model. Using non-random sampling method, a structured 

questionnaire was used to collect data from relevant participants. A reduced form Structural Equation Model 

(SEM) in STATA 12 was applied to estimate individual private returns to tertiary academic achievement. The 

computed results show that both tertiary academic achievement and college ranking have sizable effects on 

individual incomes; while tertiary academic achievement further has a significant impact on employment 

prospects.  Congruently, employment prospects and individual incomes exhibit substantial endogenous positive 

impacts on tertiary academic achievement. The reduced form estimates of the SEM show that grade point 

average (GPA) and college ranking have significant positive impacts on tertiary academic achievement, 

employment prospects and individual incomes.   
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1. Introduction  

The theme of individual private returns to tertiary educational achievement occupies the center stage in 

the realm of private human capital investment. From a macro-perspective, Quang (2012) specifies that the 

achievement of a tertiary qualification remains a powerful instrument that provides human beings with 

competent skills and knowledge which enhance economic growth and development. From the realm of labour 

market dynamics, tertiary academic achievement enhances an individual’s prospects for formal sector 

employment. At global level, education is largely considered as the single most significant instrument of an 

individual’s   economic and social achievement. By its very nature, tertiary education provides both direct and 

indirect benefits for the individual who achieves the tertiary qualification and the society within which the 

respective individual participates in productive activities. At national level, achievement of tertiary qualifications 

by the majority citizens significantly contributes towards the government’s efforts to alleviate poverty (Kifle, 

2007).  

 

In context of South Africa, the government has made remarkable progress towards establishment and 

mandating certain institutions with the constitutional mandate to ensure quality assurance and quality promotion 

in higher education. For example, Section 5(1)(c) of the Higher Education Act (1997) mandates the Council on 

Higher Education (CHE)/Higher Education Quality Committee (HEQC) with the responsibility to promote 

quality and conduct quality audits in tertiary education institutions in the country.  

 

The rest of this paper is organized as follows: Section 2 provides literature and theoretical framework 

on the individual private returns to tertiary academic achievement. Section 3 provides the econometric 

methodology for empirical analysis. Section 4 presents and analyses the results; while Section 5 provides 

concluding remarks and recommendations.   

2. Literature and Theoretical Framework 

 Borrowing from the human capital framework, individual private investment in tertiary education 

remains an effective mechanism for knowledge acquisition and enhancement of individuals’ productive 

capabilities. According to Ehrenberg & Smith (2006) and Checchi (2006), an individual’s decision to achieve 

tertiary education borrows from the objective to maximize private returns in form of permanent higher life cycle 

incomes. Furthermore, Paulsen & Toutkoushian (2006b) suggest that individuals are deemed to have made 

rational decisions only if their choices of resource allocation between tertiary education achievement and 

consumption on other goods maximize their individual utility subject to their unique preferences.  

 

 According to the random utility model, a rational individual spends towards acquisition of tertiary 

education achievement if the expected level of utility from tertiary education achievement exceeds utility from 

the consumption on other goods. Therefore, the decision making process operates as a comparison of utility 

values specified by the formulation: 

 

 typu itti  ,,         ---------------------------- (1) 
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Where: tiu denotes the utility value attained by individual i in tertiary education  t , depending on price  tp  

and individual income  iy . The parameter ti is the error term that varies over alternatives and individuals. 

Provided the error term is additive, a rational individual chooses the alternative t (tertiary education) over 

alternative g (other goods) if:  

 

    giiggiit ypuypu   ,,                                                          ---------------------             ------ (2) 

 

Where:  u  is the deterministic term and gi is the stochastic term of the utility function   .       

 

 Extending further from equation (2), tertiary education is deemed lucrative if the present discounted 

value of its benefits exceeds the present discounted value of its direct costs plus the consumption forgone during 

the period of tertiary education (Paulsen & Toutkoushian, 2008).   
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 The symbol i  in equation (1) represents the market interest rate used to discount the value of future 

streams costs and benefits; r  (equation (2)) signifies the internal rate of return on private investment, which 

equals the interest rate that equates the present discounted value of the benefits of tertiary education;  h
t

ter EE   

denotes the incomes differential between tertiary and high school education; tC denotes direct cost of education 

and is some value.         

 

3. Econometric Methodology  

  

3.1 Data  

 The data used for this study was collected from two levels; individual level and academic institutional 

ranking level. The non-probability sampling technique was used to collect data on participants using a 

standardized questionnaire. The data covered tertiary education achievement, grade point average (GPA), 

employment prospects, individual income and college ranking. From the total 110 questionnaires distributed, 

89.1% were returned fully completed. Data on college ranking was collected based on the perceived ranking of 

the tertiary institution in respect of research output, infrastructure and academic programmes recognition.        

 

3.2 Econometric Estimation  

 A Structural Equation Model (SEM) was applied to estimate both structural parameters and reduced 

form estimates of the systems of equations analyzing the individual private returns to tertiary academic 

achievement. The systems of equations were formulated as below: 

2213

2123102

13101

XYYY

εXβYββY

εYααY







    ------------------------------- (1) 

 

where: 1Y  denotes employability success; 2Y  represents earnings; 3Y  symbolizes educational attainment; 1X

represents college quality; 2X symbolizes grade point average (GPA). Variables 1Y , 2Y  and 3Y are endogenous 

variables; while 1X  and 2X  are predetermined variables. Representing structural parameters by β's  in respect 

of endogenous variables; γ's  are attached to predetermined variables; while the endogenous and exogenous 

variables are represented by Y's and X's ; respectively.  
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Using the conventional notation; ignoring intercepts, the structural system reduces to: 

2213

21213232

13131

XYYY

εXγYβY

εYβY







       -------------------------------------- (2) 

 

Transferring observable variables to the LHS, the standardized structural parameters become: 
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System (3) yields the matrix for the standardized structural model coefficients given by: 
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Solving the system above to obtain the reduced form model, the structural system of endogenous variables was 

solved in terms predetermined variables, structural parameters and disturbances: 
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Denoting the reduced form structural parameters by s' yields: 
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Substituting s' into the system (6) provides the reduced form model as:                   

32321313

32221212
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       ------------------------------- (7) 

s'the:where  denote model’s the reduced-form coefficients. 

 

 The above computational operations confirm existence of a definite relationship between the structural 

parameters and the reduced form parameters.  
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4. Results and Discussion  

 

4.1. Table 1: Structural Equation Model Estimates  

Standardized Coeff. Std. Err. z P >  z   

Employment prospects  

Tertiary academic achievement 

                                      _cons 

 

.8245767 

.3222701 

 

.1484732 

.6272138 

 

5.56 

0.71 

 

0.000 

0.459 

Income  

Tertiary academic achievement 

College ranking 

                                      _cons 

 

.5622281 

.1582674 

.7278803 

 

.0699101 

.0502374 

.2678005 

 

7.48 

3.46 

2.62 

 

0.000 

0.001 

0.007 

Tertiary academic achievement  

Employment prospects                                                      

Income 

Grade Point Average 

                                      _cons 

 

.8228010 

.3981399 

.6747775 

2.652604 

 

    .34283 

.1514423 

.1748657 

.8973497 

 

2.75 

2.74 

3.92 

3.18 

 

0.003 

0.007 

0.000 

0.000 

Ceteris paribus, the reduced form model’s standardized estimates reveal that tertiary educational 

achievement has significant positive impacts on employment prospects and income. Nearly 82.46% of 

employment prospects and 56.22% of income are significantly and positively influenced by tertiary academic 

achievement. Additionally, almost 15.83% of incomes are significantly influenced by college ranking. Similarly, 

nearly 82.28% of tertiary academic achievement is positively influenced by employment prospects; while 

incomes and GPA positively influence tertiary academic achievement by nearly 39.81% and 67.47%; 

respectively.  

 

4.2. Table 2: Reduced Form Model Estimates 

Standardized Coeff. Std. Err. z P >  z   

Employment prospects  

College ranking 

Grade Point Average 

                                      _cons 

 

.1293981 

.3765976 

2.619854 

 

.0386039 

.0426552 

.2130333 

 

3.28 

6.51 

4.73 

 

0.017 

0.000 

0.000 

Incomes  

College ranking 

Grade Point Average 

                                      _cons 

 

.2542323 

.3672410 

2.412899 

 

.0486995 

.0325556 

.3789929 

 

6.22 

7.61 

3.28 

 

0.000 

0.000 

0.000 

Tertiary Academic Achievement  

College ranking 

Grade Point Average 

                                      _cons 

 

.2121688 

.33495429 

2.423102 

 

.0462764 

.0437280 

.4167853 

 

3.42 

4.36 

4.87 

 

0.000 

0.000 

0.000 

 

Relative to college ranking, the reduced form model’s estimates reveal that Grade Point Average has 

comparatively more noticeable significant positive impacts on tertiary academic achievement prospects, 

employment prospects and incomes. Nearly 37.66% of employment prospects, 36.72% of incomes and 33.50% 

of tertiary academic achievement are significantly positively influenced by Grade Point Average. Similarly, 

about 12.93% of employment prospects, 25.42% of incomes and 21.21% of tertiary academic achievement are 

significantly and positively influenced by college ranking in respect of infrastructure and research output.  

 

5. Conclusion and Recommendations  

 

5.1 Conclusion 

The aim of this study was to estimate the individual private returns to tertiary academic achievement 

based on the human capital theory. Using Structural Equation Modelling, the standardized estimates indicate that 

tertiary academic achievement has a significant positive effect on employment prospects and incomes. In 

conformity to the findings by Thomas (2003), college ranking has a significant positive effect on incomes. The 

result that Grade Point Average positively affects tertiary academic achievement conforms to the findings by 

Zhang (2004). The reduced form model estimates of the predetermined variables show that college ranking has 

significant positive impacts on tertiary academic achievement (Zhang, 2004), employment prospects and 

http://www.iiste.org/


Mathematical Theory and Modeling                                                                                                                                                  www.iiste.org 

ISSN 2224-5804 (Paper)    ISSN 2225-0522 (Online) 

Vol.4, No.11, 2014 

 

162 

incomes. Correspondingly, Grade Point Average demonstrates statistically significant and positive effects on 

employment prospects (Hostetler, 2012), incomes and tertiary academic achievement.   

 

5.2 Recommendations 

 In light of the substantial positive effects associated with college ranking on employment prospects, 

incomes and tertiary academic achievement, tertiary education institutions should effectively enhance teaching 

and learning by improving infrastructure, research output and assessment practices. Such improvements can 

enhance both learning and recognition of the attained educational qualifications in the labour market for 

employment purposes.  
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