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Abstract 

The study aims to evaluate the effectiveness of e-learning in raising the income level of graduates. Based 

on a sample of the distance education program students in the Bachelor of Business Administration. The 

study applies the net present value, and regression model to estimate the Human Capital Earnings 

Function presented by Mincer (1974). The results showed that the NPV of the expected cost and earnings 

for graduates that the program will cause an improvement of the standard of living of graduates. 

Moreover, the regression results indicate that the most important factors affecting the expected wages are 

those objective factors such as experience and job stability, as they are superior to subjective factors such 

as marital status and age, the technical expertise comes between these two groups. The study recommends 

more use of modern technologies in the field of distance education, for all societies without restrictions of 

time or place, in order to achieve the spread of knowledge, to raise the efficiency and income of workers 

in the economy. Provide the opportunity for those who were unable to continue their university education, 

due to socioeconomic conditions. 
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1. Introduction 

 Economists have noted the long relationship between workers ’education level and their wages 

(Vinovskis, 1970). The relationship has been formalized in many recent studies on the rate of 

return to education and the contribution of education to worker productivity. Empirical studies 
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generally indicate that an increased level of education of an individual is associated with higher 

productivity. The study by Fleisher et al., (2011) showed that an additional year of schooling 

raises marginal product by 30.1%. Thus, it will improve opportunities in the labor market; this 

explains the high wages of educated workers. Therefore, it can be said that learning is the key to 

success and growth in an individual's life.  

The Information and Communication Technology ICT revolution lead to a significant reduction 

in barriers to information access and communication between people, institutions, and countries 

(Khan, & Williams, 2006), Also the emergence of new types of learning and teaching, further 

entrench the concept of individual or self-education. Where the learner continues his learning 

according to his capacity, ability, speed of learning, and according to his previous experiences 

and skills. E-learning is considered one of the advanced forms of distance learning, especially 

computer-based education. e-learning has built on the extensive use of advanced information and 

communication technologies to deliver learning and instruction (Navimipour & Zareie, 2015), E-

learning gives a flexible and easy environment to the students less cost, convenient time and 

place to study.  User perception and readiness play an important role in e-learning effectiveness 

in both developing and developed countries (Naresh  & Reddy, 2015).  

Within the framework of societies to benefit from the knowledge economy, there have recently 

wide changes in university education, especially to provide different groups of students with new 

skills and qualifications that enable them to compete in the labor market. Therefore, the 

educational process has undergone an in-depth review so that information technology is part of 

the structure of the education strategies, and this explains the widespread concepts of e-learning, 

online education, and the virtual university.  

Recently, wide changes have taken place in education, especially in light of what the world is 

witnessing these days from the Coronavirus COVID-19 pandemic and the imposition of 

lockdown and social distancing in most countries of the world, the pandemic changed the lives of 

millions of people around the world (Alzyadat & Asfoura, 2021). The labor market began, 

through its need for new skills and qualifications, to impose new trends and specializations that 

meet the needs of the economy. Therefore, the educational process has undergone a review to 

keep pace with modern requirements and available technologies, such as e-learning and direct 

education that depends on the Internet. This is to employ modern technologies in the field of e-

learning in university education, for all their categories and segments without restrictions of time 

or place. What drives the growing trend towards e-learning are the benefits it provides. Which 

should be known exactly where these benefits lie. In addition, this type of education witnesses 

the increasing demand of all segments of society for e-learning. The characteristics of this type 

of education in terms of its flexibility, economic effectiveness, and its elimination of place and 

time barriers contribute to enhancing the demand of all segments of society for e-learning 

services. In light of the increase in the demand for this type of education. E-learning can be an 

opportunity to encourage the information and communication technology policy in universities. 

That can favor their organizational adaptation to digital requirements in terms of better 

performance, to offer students to continue education with a better match with the production 
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needs in the knowledge economy (Vilaseca & Castillo, 2008). Nowadays the system of 

education faces the task of building a flexible system able to quickly adapt to the learning of 

specialists in the dynamically changing world, with a high level of quality. Information and 

communication technologies based on which there is a process of creation of the systems of 

remote learning capabilities to provide flexibility and high quality of learning can play an 

important role in the creation of such system (Bataev, 2017).  

E-learning can be seen as the umbrella for many activities and applications as computer-based 

education. Using the web and virtual classroom, but its scope is narrower than the term distance 

education, which may include in addition to that education by correspondence education that 

depends on regular mail channels. E-learning, whether remotely or in the important semester, is 

the use of technology of all kinds in the delivery of information to the learner in the shortest 

time, with the least effort and the greatest benefit. Moreover, the remote study is a derivative part 

of the electronic study. In both cases, the learner receives the information from a place far from 

the teacher. In other words, e-learning depends mainly on computers and networks to transfer 

knowledge and skills. Its applications include web-based learning, computer-based learning, 

virtual classrooms, and digital collaboration. Lesson content is provided online, in audio, video, 

and CD-ROM. 

According to the method of providing the educational service, there is a synchronous course and 

an asynchronous course. In the first case, all participants enter the network at an agreed specific 

time and communicate in a live broadcast, this system is also called distance education, this 

service requires high-quality communication and networking. As for asynchronous education, it 

does not require that all individuals be present on the network at the same time, but each of them 

can choose the time that is suitable.  

E-learning in its modern applications is not necessarily separate from traditional teaching in the 

classroom.  Many programs in major universities contain components received inside the lecture 

hall and others received by the student remotely, where the student is obligated to come 

personally to the university for a certain period to receive the courses.  Then the student returns 

to his country and completes the program through e-learning techniques, under the guidance and 

supervision of the faculty. That is, e-learning is an expansion of the concept of the teaching and 

learning process to transcend the traditional classroom boundaries and launch a rich multi-

sourced environment, in which educational technologies have a fundamental role in the 

educational process. 

 

2. Literature Review  

The neoclassical growth model proposed by Robert Solow )Solow 1957), asserted that the 

impact of education and human capital could be studied through their effect on technological 

progress. According to this theory, such that technology improves, the efficiency and 

productivity of labor. Meanwhile, improvement in technology can be seen in terms of human 

capital (education and skills development) (Khan, & Williams, 2006). The traditional theory of 
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Human capital investment developed by Becker (1962) and Mincer (1974) views education and 

training as the major sources of human capital accumulation, that, have a direct and positive 

effect on individuals’ lifetime earnings (Nasir & Nazli 2010). From the economic point of view, 

and the empirical studies, an increase in the level of education of an individual is associated with 

an increase in his productivity, thus improved opportunities in the labor market, this explains the 

high wages of more educated workers. Education has an important effect on wages but it is not 

clear whether this is because education raises productivity or because education is simply a 

signal of ability (Chevalier et al., 2004). The labor factor is the basis of the factor of production 

in the production function. Hence, the importance of investing in the human capital in an 

integrated and comprehensive manner, supporting it with a broad and dynamic training and 

education industry that keeps pace with the latest sciences and methods. Depending on its course 

in this direction on the concept of education and training. some studies use the internal rate of 

return to education to assess whether an educational expenditure should be expanded or 

contracted (Heckman et al., 2008). Education remains a profitable investment for individuals. On 

average, another year of education produces a rate of return to education in excess of 5−8 % a 

year (Patrinos, 2016). The study by Nasir and Nazli (2010) found that the additional year of 

education raises the individual’s monthly income by 7.3%, 

Expanding scientific and technical knowledge that raises labor productivity and production 

inputs. Where the systematic application of scientific knowledge to produce commodities led to a 

significant increase in the value of education, technical education, and training as the growth of 

knowledge became embodied in the production factors (Becker, 2009). Education is seen as an 

investment in the stock of human skills or the formation of human capital (Mincer, 1975). A 

country's stock of skills is fundamental to the potential for economic growth in a highly 

competitive international environment. Human capital is a key determinant of income inequality, 

and it is more important than ever as wages for skills rise (Burgess, 2016). Education can affect 

wages rates or wages per unit of time period operate (Mincer, 1975).  

E-learning accelerates economic growth and per capita income, where E-learning is accelerating 

the convergence of human capital suitable for a modern market economy. Given the low costs. 

E-learning increases the options for students to learn and acquire skills that are relatively 

expensive in the economy (Kejak, & Ortmann, 2000). Olakulehin, (2008) found distance 

education as a fundamental means for human capital development in Nigeria The variance in the 

total productivity factors productivity TFP across industries refers reflects the efficient use of the 

available resources Alzyadat, et al (2021). which reinforces the hypothesis that there are 

complementarities between technical and organizational change and skilled labor inputs to 

explain productivity gains at the industry level. (Castillo-Merino, & Sjöberg, 2008).   Studies 

have shown that these developments have led to an improvement in the productivity and 

efficiency of various business enterprises (Alzyadat, & Almuslamani, 2021). E-learning has the 

potential to make the acquisition of human capital cheaper and easier. Also, ensuring hgih-

ytilguq education within the reach of employees also has the potential to help alleviate poverty 

by empowering the socially disadvantaged and the less fortunate in society including low-income 

groups, the disabled, the sick, and women affected by cultural and religious bias. (Khan, & 
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Williams, 2006). The evidence suggests e-learning companies are making inroads because of 

cost savings, an estimated one-half to two-thirds of the costs that employers would have to incur 

were they to send their employees to traditional education and training courses (Kejak, & 

Ortmann, 2000). one factor that e-learning is less expensive is the opportunity costs of going to 

school full-time and/or travel-related and time costs (Kejak, & Ortmann, 2000).. Distance 

education is the tool that will enable benefit is not just education but the even distribution of 

educational benefits among a country’s socioeconomic groups, in both rural and urban areas. 

Digital technologies have been able to meet educational requirements by providing a digital 

infrastructure that can be expanded anywhere in the world. The presence of this infrastructure 

with the appropriate software tools means the completion of the tools for carrying out the 

educational process, as the Internet is seen as a mediator who provides the study material to 

anyone, anywhere, and at any time. That is why advanced universities in the world are obligated 

to network university facilities internally and provide Internet connection service from the 

classroom, laboratories, libraries, and even university residences as well. The continuous 

decrease in the costs of owning and operating the webserver, along with the continuous 

improvement in specifications, means providing the opportunity for medium and less advanced 

universities to launch their own websites to provide educational services to their students. On the 

other hand, Web technologies in education are available to everyone and are constantly evolving. 

These technologies allow the learning process to be facilitated effectively. 

The incentives for e-learning and its applications come from both the demand and supply sides. 

On the demand side, population growth is extending the education market to individuals desiring 

all levels of education. so, the increasing demand will open the way for e-learning applications. 

many individuals want to enroll in university education but are unable to do so due to Work 

pressure family obligations, or physical disability.   this leads to the investment of time in 

education without additional costs. The knowledge revolution has produced explosive growth in 

the amount of information that we deal with in our life.  individuals seek to pursue new 

developments in their field of interest through continuous education. With the spread of modern 

knowledge-intensive devices in various production units, workers find themselves needs to take 

advantage of e-learning to develop the skills of searching for information in the available sources 

and critical thinking to evaluate that information, as well as the skills of communicating with 

others to exchange information in the circumstances of the flood of information in which we live.  

On the supply side, the information technology sector development during the past two decades 

helped in promoting economic development. The increase in applications for admission to 

universities is leading to pressure to expand existing facilities and build new facilities to 

accommodate students and educational services. Therefore, the universities seek to search for 

new channels that are less expensive. 

  

3. Research Method  

This study tries to estimate the expected return for students from enrolling in an e-learning 

program that awards a bachelor's in business administration. By using the econometric model, 
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this return is represented in the increase in the wages due to obtaining a university qualification 

or obtaining a new job with this qualification. The study also aims to identify the most important 

factors in determining the expected return after the end of the program. 

3.1. Study population and sample  

The study population consists of male and female students who study in a business 

administration program in distance education at a Saudi university. At the beginning of each 

semester, students attend only three lectures in each course, then the program is completed 

remotely through electronic channels that allow the student and teacher to communicate and 

continuously participate, where the faculty member uploads the course description and a full 

copy of the lectures with a full explanation of the educational content supported by what suits the 

educational objectives of Multimedia. It also uploads self-evaluation tests electronically to make 

the student able to evaluate his understanding of the study units separately and the course as a 

whole unit. There is also a virtual classroom service that allows communicating with the 

instructor in a live broadcast at predetermined dates. The program is classified within the 

Blended Learning systems, where students attend intensive introductory lectures with faculty 

members and then complete the program via electronic means. The main source of data is a 

questionnaire designed to identify the different characteristics of the student population and the 

expected change in income after the completion of the bachelor's program. The questionnaire 

was distributed to all male and female students at all academic levels during the first semester 

exam period. Table 1 summarizes the numbers of completed questionnaires and some other 

indicators.  

 

Table 1. Preliminary indicators from male and female students' data 

Item Male  Female Total 

The number of students registered in the 

program 

2430 1690 4120 

Sample Size 1099 706 1805 

Number of Determined the Expected Salary 

Increase 

916 222 1138 

The average expected increase in salary per 

month after completing the program 

2082.6 4141.7 2484.3 

Average age 31 25 30 

 

3.2.  Measuring the Effectiveness of E-learning 

Measuring the effectiveness of e-learning in raising the level of income for students, the study 

used the net present value (NPV) of the students ’investment in the Bachelor of Business 

Administration program by calculating each of the costs and benefits. The study also relied on a 

regression model based on the Mincer earnings equation developed by Becker (1964) and 
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Mincer (1974) which remains an accurate benchmark for estimating wage determination 

equations (Lemieux, 2006). Where the multiple regression model formula links the expected 

wage as a dependent variable, the number of years of education, experience, and personal 

characteristics of the individual as independent variables. The model was developed to achieve 

the objectives of the study by excluding the number of years of education. Moreover, the use of 

variables: (gender, marital status, employer, number of years of experience, job stability, 

economic role in the family). Also added to the model indicators related to e-learning, which are 

those related to computer and internet skills.  

3.3.  The Net Present Value (NPV) 

The NVP is one of the criteria for judging the investment decision in a particular project. to 

measure the present value of payments to be realized in the future (Cecchetti & Schoenholtz, 

2011). to estimate the net present value of a student's investment in the Bachelor of Business 

Administration program. Both costs and benefits are calculated. On the costs side, the tuition 

fees and other costs incurred by the individual to complete the program are calculated, including 

the opportunity cost of the time he devoted to studying instead of earning more income. The 

direct benefits are the expected net increase in income because of raising the level of education. 

These costs and benefits are calculated on an annual basis and are included in the NPV. 

 Assumptions underlying the NPV calculation in this study, that the student finishes his studies 

according to the plan within four years without delay. The highest income, whether through 

promotion or employment, is achieved in the year following graduation; the new salary continues 

without increasing the length of the estimated period, the average age of the student indicated in 

the table is when starting the program. All individuals retire at the age of sixty years from the 

available data monthly, the expected increase in the salary is calculated annually, and it is 

assumed that it will be achieved at the end of the year. Regarding program costs, the assumption 

is that the student costs are the tuition fees only, because other types of costs are secondary, such 

as transportation to attend lectures or introductory meetings). There is one cost-of-funds rate 

which is the basis for discounting all the annual flows.  Calculate the net present value the 

formula used to calculate NPV is: 

    ∑
     
(   ) 

 

 

Where NPV = Net Present Value.  B¬t = annual expected benefits and does not start until 

graduation.  Ct = annual costs associated with the learning activity during the program. r = 

discount rate. On the issue of maintaining the increase in income, there is an assumption that is a 

decline in the importance of the university degree within five years of graduation. The 

assumption is based on the expiration of the certificate, which means that the value of the 

professional or academic certificate ends after a few years due to the explosion of information 

and the increasing importance of continuous learning and the accumulation of experiences. This 

Linked to another assumption, which is that the employee's persistence and obtaining an increase 
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in income are related to productivity, and the ability to convert acquired knowledge into 

achievements to achieve job objectives efficiently.  With regard to the discount rate, the 

definition of this rate has been adopted as the expected annual return on a safe investment from 

risk and this has multiple applications. It may be the average return expected for depositing an 

amount of money with the bank for a year or an average annual return on investment in the stock 

market in the risk-free stock. There may be controversy over the distinction between the discount 

rate for study costs and the discount rate for estimating the present value of the expected returns 

after the program ends, but for simplicity, we assume that it is one. 

 

3.4.  Regression Model  

To determine the factors affecting the expected wage after graduation. There are many factors 

that affect wages; these factors are distributed among the demand and supply sides of the labor 

market, in addition to the fact that the regulatory, institutional and legal framework largely 

governs this market. This model focuses on factors related to the supply side, i.e. the 

characteristics of the job seekers and the employees themselves. Perhaps the most prominent 

contributions in this field are the model presented by Mincer, where he put forward a multiple 

regression model formula linking wage as a dependent variable, the number of years of 

education, experience, and personal characteristics of the individual as independent variables 

(Mincer, 1974).  Excluding the number of years of education because the study population is 

among those with intermediate qualifications seeking to obtain a bachelor’s degree in business 

administration, meaning that they have approximately the same number of school years, 

therefore the parameter of this variable will be not significant. In addition, indicators related to e-

learning were added to the estimating formula, which is those related to computer skills. 

The regression equation takes the following form: 

 

                                        

 

Where W: Income (the expected wages after graduation) which is the dependent variable in the 

model. Since most of the students in the selected program are employed, a question was asked 

about the expected increase in wages after graduation. G: gender (male or female), A: age, S: 

Social status, M: Employer (military or civilian), X: Number of years of work experience, T: Job 

stability (permanent or temporary job(. E: The economic role in the family is the breadwinner or 

not, C:  Experience in computers and the Internet. The parameter α is the intersectional 

parameter, β denotes the percentage change in income as a result of a one-unit change in the 

corresponding independent variable (Vilaseca  & Castillo, 2008). U is the stochastic variable that 

assimilates the change in the dependent variable that is not explained by the independent 

variables included in the regression model.  
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4. Results and Discussion  

The sample size is 1805 (all male and female students who responded to the questionnaire. After 

excluding all cases with missing data, including those who omitted to mention the expected 

salary after graduation, thus the number of liquidated cases reached 965 only. Perhaps the most 

striking thing is the large disparity in the ages of students, ranging between 18 and 50 years old. 

In addition, some students have a long experience in their current job of up to 28 years. 

 

Table 2 Descriptive Statistics 

The variable N Minimum Maximum Mean Std. 

Deviation 

W 1138 7.31 10.82 8.8908 .45482 

G 1805 .00 1.00 .3911 .48814 

A 1805 18.00 50.00 28.1590 6.16367 

S 1805 .00 1.00 .5795 .49378 

M 1805 .00 1.00 .1058 .30769 

X 1805 .00 28.00 5.1684 5.78422 

T 1155 .00 1.00 .8511 .35616 

E 1804 .00 1.00 .6020 .48962 

C 1804 .00 30.00 19.8104 5.91046 

Valid N 

(listwise) 
965 

    

 

The NPV of the expected cost and revenue after the end of the program is more than 93 thousand 

riyals for the male student and 208 thousand riyals for the female student, meaning that from an 

economic point of view and assuming that the expected increase in income lasts only 5 years, 

this program is a reason. Practically to improve the standard of living for graduations. If we 

assume that the employment system is the traditional rigid system that does not require 

continuous learning or seriously updating knowledge or skills, then the impact of the bachelor’s 

degree extends to the end of the student’s career. Whereas the average age of a male student is 

31 years and a female student is 25 years old, the number of years of work after completing the 

bachelor's program reaches 29 years for a male student and 35 years for a female student on 

average. By recalculating the NPV, it is about 580 thousand riyals for the student and about 1.5 

million riyals for the female student on average 

The R coefficient indicates a relatively strong positive correlation between the observed and 

estimated values (0.615).  R Square coefficient indicates that about 38% of the change in the 

dependent variable (wage) is due to the explanatory variables included in the model, they are 

mainly related to the characteristics of individuals, i.e. the supply side of the labor market. The 

unexplained 62% is due to factors on the demand side as well as the structural, regulatory and 

legal constraints that govern the labor market. 
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Table 3. Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate W  >  0 (Selected) 

1 .615
a
 .378 .372 .33126 

a. Predictors: (Constant), G, A, S, M, X, T, E, C 

The variance analysis shows that the dependent variable is explained by the model's significance, 

as compared to the unexplained variance. The model passed the F-test where the assumption that 

all the model parameters were zero at a significance level of less than 1% was rejected. 

Table 4. ANOVA 

Model Sum of Squares Df Mean Square F Sig. 

 

Regression 63.772 9 7.086 64.574 .000
c
 

Residual 104.793 955 .110   

Total 168.565 964    

 

The results of the regression estimate in the Table 5 indicate that the gender factor G: for female 

students, the total expected income will be approximately 22% less, while other factors remain 

the same. Although the expected increase in income will be greater compared to male students, 

the total expected income of female students remains lower than that of male students in the 

mentioned ratio.   age is one of the factors contributing to determining the expected income after 

graduation, every year of increase in the age of the graduate increases the probability of 

increasing his income by 0.6%. The coefficient of marital status (S) is significant, which 

indicates that the married has a chance to increase his income by about 9% more compared to the 

single student. 

 The coefficient of Workplace (M) is significant; thus, the military has a 14.2% greater chance of 

achieving higher incomes compared to the non-military. The number of years of experience (X), 

the results show that each year of additional experience of the student corresponds to an increase 

in income of about 3%. Job stability (T) is a very influential factor, as those with permanent jobs 

have a wage increase up to 21% compared to those with temporary jobs. The parameter estimate 

for the economic role in the family (E), is not statistically significant, this indicates that being a 

breadwinner or non-breadwinner does not affect the expected level of income after completing 

university studies. The estimated parameter for Computers and Internet Experience (C) states 

that the greater the experience of dealing with computer applications and the Internet, the greater 

the individual's chance of obtaining a higher income. 

Comparison of the relative importance of the variables in the Table 5 shows that the most 

important variable experiences, followed by job stability, gender, workplace, and experience in 

the field of computers and the Internet, then marital status, and finally the age. It is generally 

observed from these indicators that objective aspects such as experience and job stability 
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outperform subjective factors such as marital status and age, and technical expertise comes in 

between.  

    Table 5.  Regression results 

 Unstandardized 

Coefficients 

Standardized 

Coefficients 

t statistics Sig. 

B Std. Error Beta 

(Constant) 8.189 .113  72.669 .000 

G -.216- .044 -.137- -4.874- .000 

A .006 .004 .078 1.715 .087 

S .087 .029 .094 3.013 .003 

M .142 .030 .126 4.690 .000 

X .027 .003 .343 7.929 .000 

T .208 .035 .173 5.950 .000 

E -.066- .050 -.037- -1.315- .189 

C .011 .003 .142 3.048 .002 

 

5. Conclusion  

The study applies NPV to estimate the effectiveness of e-learning in raising the level of income 

for students. The results show that the current value of the cost flows and the expected increase 

in income after graduation reaches - on average - 580 thousand riyals for the male student and 

1.5 million riyals for the female student, assuming the continuation of the increase to the end of 

the career. That is, from the economic point of view, the program is a practical reason to improve 

the standard of living for its participants. As for the factors affecting the amount of expected 

wage after graduation, the study shows that the expected income for female students is 

approximately 22% less. The age factor contributes to a limited extent in determining the 

expected income after graduation, as an increase in the age of the graduate increases the 

probability of increasing his income by 0.6%. The marital status plays an important role in 

determining the expected income after graduation, as married people have the opportunity to 

increase their income by about 9% more compared to single people. The results of the model 

estimation also indicated that the expected income was affected by the number of years of 

experience, every year of additional experience of the student leads to an increase in income by 

about 3%. The results also indicate that job stability is a very influential factor, as those with 

permanent jobs up to 21% more salary increase than those with temporary jobs. The results 

indicate that the workplace has an important role in determining the expected income after 

graduation, as military personnel has a 14.2% greater chance of achieving higher incomes 

compared to non-military. As for the indicators related to e-learning, it was found that the more 

experience dealing with computer applications and the Internet, the greater the individual’s 

chance of obtaining a higher income. With regard to the relative importance of these variables, it 

is noted that aspects such as experience and job stability are superior to personal factors such as 
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marital status and age, and technical expertise comes in an intermediate place between them. The 

study recommends that individuals should be encouraged to take advantage of modern 

technologies in the field of e-learning and distance education in universities and scientific 

institutes to obtain an education without being bound by time or place, in order to achieve the 

spread of science and knowledge. to raise the efficiency of work in all sectors, especially with 

the availability of an economic incentive represented in increasing income After obtaining the 

university degree through e-learning channels. The study recommends that social conditions or 

age should not be considered an obstacle to benefiting from these university programs and 

obtaining a suitable income after graduation.  
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