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Abstract

Context: The demand for higher education is one of the main issues, which should be considered by managers and planners con-
sidering the reduced academic population. Currently, distance education institutions are among the most important centers of
higher education according to their special mission. The main objective of this study was to identify the determinant economic
factors in students’ enrollment in open and distance universities.
Methods: This study utilized the documentary - analytical method, time series, and ordinary least square regression model. In this
study, the sample size consisted of 500 Payam-E-Noor University (PNU) centers. The sample included the number of applicants of
BA of the academic years 2001 to 2014 in PNU and the reliability of independent variables was confirmed using the Dickey Fuller
Test. Effective variables for distance education were first derived using the Delphi method. In the Delphi method, the indices and
variables were first extracted by examining the documents, distributed to 15 professors of higher education, economic sciences, and
social sciences, and finally, the indicators were approved.
Results: This study showed that the earning per master’s degree was 0.144 (P = 0.043); student scholarship and loan (0.583, P =
0.035) were significantly higher and had positive effects on the numbers of PNU applicants compared to other variables. Diploma
degree income (-0.083, P = 0.038) and gross domestic production (-22.10, P = 0.092) had significantly higher and negative effects on
students’ entrance to PNU.
Conclusions: Expecting future income and students’ scholarships and loans had a determinant impact on the entry of students in
PNU. Therefore, educational planners in this university should pay attention to these points.
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1. Background

Higher education is the underlying factor for eco-
nomic, social, and individual growth and plays an effective
role in increasing the number of university graduates (1).
The demand for higher education depends on several fac-
tors. The concept of demand in economics is defined as the
amount of product gained by customers at any time and
at any price. Generally, factors determining demand in-
clude income level, satisfaction and value system, product
price, and comparison of products with others (2). There
are three major attitudes on the demand for higher educa-
tion and the motivation to enroll in higher education.

The first attitude considers higher education as a con-
sumptive commodity and regards students as economic -
rational consumers, who analyze the cost/benefit of higher
education against other consumptive commodities. In
economic researches, scholars consider the theory of an-

alyzing the effect of tuition, expenses, and household in-
come on the decision to participate in higher education
(3, 4). It should be considered that high school graduates
face the problem of decision making on whether to enter
a university or the labor market. Individual cost/benefit es-
timation in the decision making of individuals is consid-
ered as a function of the determinant factor (5, 6). This is
because continuing education will postpone entry to the
labor market for several years (1).

The second attitude considers higher education as a
capital commodity and considers students as rational in-
vestors, who analyze the current income value expected
from investment in higher education with other types of
investment. The third attitude considers sociology for en-
rolment in higher education. In order to use the theory,
scholars emphasize on the individual and demographic in-
formation of students, such as economic and social basis,
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race, parents’ education level, and academic ability (3, 4).
The demand for higher education is one of the main is-

sues, which should be considered by managers and plan-
ners facing reduced academic population (7). Currently,
distance education institutions are among the most im-
portant centers of higher education according to their
special mission. The emergence of these institutions has
changed the pattern of the higher education system. Such
a change requires flexibility, lack of centralization, and the
creation of new strategies. Demographic information and
behavioral traits could provide greater recognition of mar-
ket and departments that universities tend to provide in
the future for distance education (8). Candidates enter-
ing the Iranian universities and higher education centers
take part in a national exam every year after completing
high school education before entering these centers and
their academic performance could be cleared in their total
gained value in the exam (9).

Payam-E-Noor University (PNU) is one of the largest
universities in the country, covering a significant number
of applicants for admission to higher education. This uni-
versity is based on the distance learning method, a semi-
faceted approach, and has a special training method. Semi-
teaching is the organization of the teaching - learning pro-
cess so that each training center is capable of choosing
and applying methods, which utilize one or more types of
learning materials, media, and other mass media. Semi-
teaching is an educational system that reduces the need
for student attendance to classrooms by using educational
technology, self-learning, and student oriented textbooks
in learning. Furthermore, PNU has been operating since
1989, has about 40 years of educational experience and
now has about 530000 students. Four departments, in-
cluding humanities, basic sciences, engineering, and agri-
culture are part of this university. In this paper, PNU was
investigated because it covers more courses and is at the
graduate level with virtual training.

Several studies have been conducted in the field of
analysis of factors affecting demand in higher education.
Oliveira et al. (1) stated that public expenses in higher ed-
ucation caused by Gross Domestic product (GDP) have a
positive correlation with demand. Vieira and Vieira (10)
mentioned that the obtained economic indices, such as
real GDP, annual and per capita GDP, and real net income
were not statistically significant. Moreover, tuition has had
a negative effect on the amount of demand. Nandeshwar
and Chaudhari (11) believed that financial aid was the most
important factor attracting students to enroll. Saiti and
Prokopiadou (12), Webbink and Hartog (13), and Ooster-
beek and Webbink (14) showed that one of the main rea-
sons for choosing higher education is to obtain better op-
portunities in the future, so as to earn higher income. Har-

tog and Serrano (15) suggested that permanent income
and life time income are the most important factors in
decision making about entering higher education. The
findings of Gallet (16) confirmed the negative tuition ef-
fects and it has been proven that the short-run elasticity is
greater compared to the long-run. Gerlich et al. (8) claimed
that in the demand for distance education, tuition has not
significantly affected online enrolment.

Conton and de Jang (17) emphasized that students are
insensitive to the amount paid as tuition, yet financial sup-
port and salary as a result of academic education and re-
ceived wage, are the most important factors when regis-
tering for university. Stephanie (18) reported the high ef-
fect of family income variable. Albert (19) showed that a
wage gap between having diploma and bachelor’s degree
and father’s financial status were reasons for the increas-
ing demand. Belzil and Hansen (20) found that there were
no correlations between financial situation and the deci-
sion to continue higher education. Choi (21) found that
the number of high school graduates, household income,
tuition and expenses, Gross National Product (GNP), and
portion of entrance enrollers have significantly affected
the demand of students. Hsing and Chang (22) found
that changeability of enrolment based on tuition, income,
wage, and unemployment rate is obtained as -0.254, 0.675,
0.577, and 0.041, respectively.

In order to achieve the main objective of this study, the
following question was analyzed: What are the determi-
nant economic factors in students’ enrollment in PNU?

2. Methods

This study applied the documentary - analytical
method. The sample size consisted of all centers and
branches of PNU in 31 provinces and about 500 centers.
In this study, the Ordinary Least Square (OLS) regression
model was used for data analysis. To obtain the vari-
ables, at first, a list of factors affecting demand in higher
education was obtained using the Delphi method, liter-
ature review, and interview with scholars. In the Delphi
method, the indices and variables were first extracted by
examining the documents, followed by distribution to 15
professors of higher education, economic sciences and
social sciences, and finally, the indicators were approved.
After the required investigations and another interview
with scholars, the data of effective variables were finally
collected. In this study, the dependent variable was the
number of enrollers (The required data for this section
are obtained from PNU) during the BA course in PNU from
2001 to 2014, annually. The use of unsteady time series in
common methods of econometrics, may result in the cre-
ation of false regression. Also, it is required to ensure the
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steady nature of the applied time series, to estimate the
parameters of the studied model. Among the most com-
mon methods for this purpose is the augmented Dickey
Fuller Test. In this test, relevant statistics of Dickey Fuller
test is compared with the critical value of the Mc Kinnon
table. If the estimated absolute value is higher than the
absolute value of the Mc Kinnon test, the null hypothesis
based on existence of unit root is rejected, which refers to
the steady nature of the time series. Otherwise, the time
series is unsteady and the reliability of time series should
be tested through differentiation. In the data analysis
section, MICROFIT and MIPLE software were used.

In this research, the coefficient of determination and
the adjusted coefficient of determination were used to se-
lect independent variables. Variable variations were de-
pendent on two components that are divided according
to the described and unexplained changes. The amount
of variation described above affects and increases the co-
efficient of determination. Therefore, using coefficient
changes, determining the type of variables is based on the
variables that are redundant and effective. In addition,
attempts have been made to reduce the variation and do
not explain the number of independent variables. These
variables are divided to economic, social, and cultural vari-
ables and are interpreted after the estimated impact on the
number of students. Wald statistics are used as one of the
indicators for selecting independent variables and then
models are estimated using the OLS method. The reason
is that the researchers were dealing with time series that
are influenced by independent variables (number of stu-
dents). Therefore, the use of Autoregressive (AR) or Autore-
gressive - Moving Average (ARMA) models was irrelevant.
This is because independent variables are not interdepen-
dent. These data are derived from the time series data of
the sources of the Iranian Statistics Center, Ministry of Sci-
ence, Research and Technology, Ministry of Co-operation,
Labor and Social Welfare and PNU.

Furthermore, PNU focuses on income and expenses.
This means that the statistical community is comprised of
the entire PNU students. The tuition fee for all students in
centers and units is transferred to the Center’s central ac-
count in Tehran, hence, the number of students can be con-
sidered as a national variable and the information of the
independent national variables is used.

Regarding the type of effect of independent variables
on the dependent variable, the choice of regression lines
of the problem and the variables to be considered together,
in addition to the theoretical ones, will also depend on the
significance of the regression lines. This means that when
only the effect of a set of variables on the dependent vari-
able is considered, other effective variables are inevitably
avoided and this may lead to deviations. Hence, attention

has to be paid to the choice of variables, because only fac-
tors affecting the number of students are not cultural or
just economic factors that explain the changes in the de-
pendent variable. Therefore, inevitably, and economic and
labor market variables may be seen in a model together.
This increases the R-squared and increases the explanatory
power of the regression lines. For the purpose of data anal-
ysis, four regression models are used as follows:

• DLNS1 = C+LBT + LYK + LU + DLNT + DLCPI + DLYF + DLN2
+ DLBA

DLNS1 = 2.604 - 0.016 + 0.006 - 0.766 + 0.146 + 0.375 +
0.144 + 0.399 + 0.294

R-Squared = 0.95; DW=1.956.
Where; DLNS1 = number of enrollers in Bachelor course

of PNU; C = intercept; LBT = total state budget; LYK = average
income of manufacturing laborers; LU = unemployment
rate of youth of age 15-24; DLNT = total state population; DL-
CPI = total consumer price index; DLYF = income per master
degree; DLN2 = workforce graduated of high school; DLBA
= higher education budget.

• DLNS2 = C + DLSE + LSEE + DLCT + LGDP + LGNP + DLNEE
+ LYA + DLYD

DLNS2 = 12.325 + 8.458 + 0.087 + 0.583 - 22.107 + 21.310 +
2.824 + 0.744 - 0.083

R-Squared = 0.95; DW = 1.376.
Where; DLSE = total employed portion in industry; LSEE

= ratio of educated employees to total employees; DLCT =
Student scholarship and loan; LGDP= gross domestic pro-
duction; LGNP = gross national production; DLNEE = total
workforce; LYA = average annual household income;

DLYD= income per diploma degree.

• DLNS3 = C + LB1 + LS3 + LCA + LYL + LNE + DLN3

DLNS3 = -0.418 + 0.412 + 0.111 - 2.918 - 0.598 - 0.078 + 0.045
R-squared = 0.41; DW = 2.
Where; LB1 = urban household dimension; LS3 = popu-

lation of primary student; LCA = average household cost;
LYL = Bachelor degree income; LNE = number of employed
people in industrial workshops; DLN3 = academic gradu-
ated workforce.

• DLNS4 = C + LB2 + DLS2 + LS1 + LSK + DLSA + DLSAE + DLN1
+ LYE + LSF

DLNS4 = -30.869 + 5.211 - 4.241 + 0.853 + 0.725 - 6.363 +
0.822 + 4.406 + 0.862 - 0.955

R-Squared = 0.65; DW = 2.07.
Where; LB2 = rural household dimension; DLS2 = num-

ber of secondary school students; LS1 = number of high
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school students; LSK = agriculture department tuition;
DLSA = basic science tuition; DLSAE = human science tu-
ition; DLN1 = educating or graduated population in labor
market; LYE = national income; LSF = technical and engi-
neering department tuition.

3. Results

In this section, the descriptive statistics of these vari-
ables were first examined. For example, the first indicator
evaluated as a dependent variable was the total number of
undergraduate students at PNU, whose values were as fol-
lows: mean of 662863, median of 75637805, and standard
deviation of 287264. Independent variables are also pre-
sented in the same way (Table 1).

Table 1. Descriptive Statistics of Variables

Variable Mean Median Standard
Deviation

Number of enrollers in
Bachelor course of PNU (DLNS)
(People)

662863 75637805 287264

Total consumer price index
(DLCPI) (Rial)

62.58 53.3 44.438

Income per master degree
(DLYF) (Rial)

337611660.6 296569747 199113204

Student scholarship and loan
(DLCT) (Rial)

1800000 1500000 600000

Gross national production
(LGNP) (Billion Rials)

3170435.25 2757028 2002802.3

Average annual household
income (LYA) (Rial)

138599466.8 125101206 82431201.18

Income per diploma degree
(DLYD) (Rial)

170296049.8 154721350 96108302.92

Gross domestic production
(LGDP) (Billion Rials)

3151266.5 2773780.5 1978814.43

Average household cost (LCA)
(Rial)

146350904.5 130135184 83498900.05

Bachelor degree income (LYL)
(Rial)

229429775.8 218441036 129282618.2

Agriculture department
tuition (LSK) (Rial)

6893219.73 6962010 3190549.25

Basic science tuition (DLSA)
(Rial)

3642090.2 2805468 2750122.93

Human science tuition
(DLSAE) (Rial)

2394036.5 1859715 1784913.43

National income (LYE)(Billion
Rials)

2691670.75 2395523 1675812.148

Technical and engineering
department tuition (LSF)
(Rial)

6893219.73 6962010 3190549.254

What are the determinant economic factors in stu-
dents’ enrollment in PNU?

Table 2. Determinant Economic Factors in Students’ Enrollment in PNU

Variable Coefficients S.E T Prob

DLCPI 0.375 0.307 1.22 0.289

DLYF 0.144 0.049 2.91 0.043

DLCT 0.583 0.185 3.13 0.035

LGNP 21.31 10.001 2.13 0.100

LYA 0.74 0.396 1.87 0.133

DLYD -0.083 0.027 -3.06 0.038

LGDP -22.10 10.032 -2.20 0.092

LCA -2.918 1.419 -2.055 0.079

LYL -0.598 1.012 -0.590 0.573

LSK 0.725 0.813 0.891 0.423

DLSA -6.363 4.587 -1.387 0.238

DLSAE 0.822 0.716 1.148 0.315

LYE 0.862 0.719 1.200 0.296

LSF -0.955 0.559 -1.709 0.163

Table 2 shows that master degree income (DLYF) had a
positive and significant effect (0.144, P = 0.043) on the num-
ber of students. In other words, for every 1% increase in
DLYF, the number of students increased to 14%. Students’
scholarship and loan (DLCT) had a positive and significant
effect (0.583, P = 0.035) on the number of students. To
this end, for every 1% increase in DLCT, the number of stu-
dents increased to 58%. Diploma degree income (DLYD)
had a negative and significant effect (-0.083, P = 0.038) on
the number of students. This means that for every 1% in-
crease in DLYD, the number of students decreased to 8%.
The gross domestic production (LGDP) had a negative and
significant effect (-22.10, P = 0.092) on the number of stu-
dents. In other words, for every 1% increase in LGDP, there
was a 22% decrease in the number of students.

4. Discussion and Conclusion

This study utilized the data of 2001 to 2014 by using
documentary-analytical method and the OLS model to de-
termine economic factors affecting the growth of the aca-
demic population in PNU. According to the obtained re-
sults, it was found that the income of master degree hold-
ers, student scholarship and loan had a positive effect on
the number of enrolments in PNU and resulted in an in-
crease in the number of students. The research by Saiti and
Prokopiadou (12), Webbink and Hartog (13), Oosterbeek
and Webbink (14), and Albert (19) were consistent with the
results of this research on the earnings of a Master’s degree
holder.
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The studies of Canton and de Jang (17) and Nandeshvar
and Choudhari (11) were consistent with the results of the
study on scholarship and student loans. Students chose
universities based on whether necessary and supportive
scholarships were available.

Diploma degree income and gross domestic produc-
tion had negative effects on the number of students in the
master course in PNU and have resulted in a decreased
number of students. The researches of Vieira and Vieira
(10) were consistent with the results of this study on the
earnings of diploma and gross domestic product. Increas-
ing economic growth will lead to a drop in entry to higher
education, as working conditions for those with lower ed-
ucation qualifications are more appropriate and the cost
of higher education opportunities for them is high. There-
fore, they prefer to seek a job rather than studying at a uni-
versity. Economic factors have an important effect on the
demand for higher education as well as open and distance
education.

Acknowledgments

The authors wish to thank the participants for their co-
operation.

Footnotes

Authors’ Contribution: Study concept, design, and crit-
ical revision of the manuscript for important intellectual
content were developed by the authors who participated
through the overall process.

Conflict of Interests: Authors declared no conflict of in-
terest.

References

1. Oliveira M, Vieira C, Vieira I. Modelling demand for higher educa-
tion: A partial least-squares analysis of Portugal. Eur J High Educ.
2015;5(4):388–406. doi: 10.1080/21568235.2015.1084589.

2. Sarpkaya R. Factors Affecting Individual Education Demand at the En-
trance to University: Adnan Menderes University Sample. Edul Sci:
Theor Pract. 2010;10(1):475–88.

3. Cooper EC. Economic determinants of enrollment in community colleges:
an empirical test of higher education demand theory. Illinois State Uni-
versity; 1993.

4. Ghavidel S, Farjadi G, Razaghi H, Badiei H. Estimating the demand
for higher education for undergraduate and postgraduate courses in
Horizon 1404. Q J Res Plan High Educ. 2012;63.

5. Corazzini AJ, Dugan DJ, Grabowski HG. Determinants and Distribu-
tional Aspects of Enrollment in U.S. Higher Education. J Hum Resour.
1972;7(1):39. doi: 10.2307/145056.

6. Rives JM, Cassidy GW. Factors Affecting the Demand for Higher Ed-
ucation at Public Institutions. Am Economist. 2016;26(2):17–24. doi:
10.1177/056943458202600203.

7. Stafford KL, Lundstedt SB, Lynn AD. Social and Economic Factors Af-
fecting Participation in Higher Education. J High Educ. 1984;55(5):590.
doi: 10.2307/1981824.

8. Gerlich RN, Pearson T, Lewer J. Predicting Student Demand for Online
Courses in the College of Business. J Internet Commerce. 2005;4(4):59–
66. doi: 10.1300/J179v04n04_04.

9. Jamali E. [The Impact of Economic and Social Situation on the Aca-
demic Achievement of Candidates for Entry into Iran’s Higher Edu-
cation]. Iran High Edu Assoc. 2010;3(2). Persian.

10. Vieira C, Vieira I. What drives university applications? An attempt
to explain aggregate demand for higher education. J High Educ Pol
Manag. 2014;36(6):616–31. doi: 10.1080/1360080x.2014.957894.

11. Nandeshwar A, Chaudhari S. Enrollment prediction models using data
mining. 2009. Available from: http://nandeshwar.info/wpcontent/
uploads/2008/11/DMWVU_Project.pdf .

12. Saiti A, Prokopiadou G. The demand for higher educa-
tion in Greece. J Further High Edu. 2008;32(3):285–96. doi:
10.1080/03098770802221080.

13. Webbink D, Hartog J. Can students predict starting salaries? Yes!. Econ
Educ Rev. 2004;23(2):103–13. doi: 10.1016/s0272-7757(03)00080-3.

14. Oosterbeek H, Webbink D. Enrolment in higher education in The
Netherlands. Economist. 1995;143(3):367–80. doi: 10.1007/bf01434014.

15. Hartog J, Serrano LD. Earning risk and demand for higher education:
a cross-section test for Spain. J App Econ. 2007:1–28.

16. Gallet C. A comparative analysis of the demand for higher education:
Results from a meta-analysis of elasticities. Econ Bull. 2007;9(7):1–14.

17. Canton E, de Jong F. The demand for higher education in The
Netherlands, 1950–1999. Econ Educ Rev. 2005;24(6):651–63. doi:
10.1016/j.econedurev.2004.09.006.

18. Stephanie EO. Consumer valuation of higher education and adjusted
rate of return. J Coll Teach Learn. 2005;2(3):7–19.

19. Albert C. Higher education demand in Spain: the influence of labor
market signals and family background. High Edu. 2000;40(2):147–62.
doi: 10.1023/a:1004070925581.

20. Belzil C, Hergel P. Fertility and the human capital loss of non-
participation. Oxf Bull Econ Stat. 1999;61(2):153–66. [PubMed:
12295503].

21. Choi ST. A study of factors affecting student demand for higher education
in Korea from 1974 to 1997. University of Iowa; 2000.

22. Hsing Y, Chang HS. Testing Increasing Sensitivity of Enrollment
at Private Institutions to Tuition and other Costs. Am Economist.
2016;40(1):40–5. doi: 10.1177/056943459604000106.

Interdiscip J Virtual Learn Med Sci. 2018; 9(2):e66776. 5

http://dx.doi.org/10.1080/21568235.2015.1084589
http://dx.doi.org/10.2307/145056
http://dx.doi.org/10.1177/056943458202600203
http://dx.doi.org/10.2307/1981824
http://dx.doi.org/10.1300/J179v04n04_04
http://dx.doi.org/10.1080/1360080x.2014.957894
http://nandeshwar.info/wpcontent/uploads/2008/11/DMWVU_Project.pdf
http://nandeshwar.info/wpcontent/uploads/2008/11/DMWVU_Project.pdf
http://dx.doi.org/10.1080/03098770802221080
http://dx.doi.org/10.1016/s0272-7757(03)00080-3
http://dx.doi.org/10.1007/bf01434014
http://dx.doi.org/10.1016/j.econedurev.2004.09.006
http://dx.doi.org/10.1023/a:1004070925581
http://www.ncbi.nlm.nih.gov/pubmed/12295503
http://dx.doi.org/10.1177/056943459604000106
http://ijvlms.com

	Abstract
	1. Background
	2. Methods
	3. Results
	Table 1
	Table 2

	4. Discussion and Conclusion
	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interests

	References

