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1. INTRODUCTION

Education plays a very significant role in the
sociceconomic development of azny country. It discovers

and improves potential talents, experiences, increases
the capabilities of pedple and instructs students in
the different scientific specialities.

In this paper, we will investigate the relation-
ship between the educational expansion and the economic
output in the Sudan, in order. to find out the effects
of educational expansion on the economic output from

cne hand, and on the skills, productivity, and upgrad-
iﬁg of workers and ‘technicians on the other.

In view of all these concepts and other effects
of education in the Sudan, the importance of the study
arises,

2. REVIEW OF LITERATURE

Most prior researches which dealt with the effects
of education on the economic output have adopted the

framework of marginal productivity theory.



Denison (1967} has used the relationship between
schooling and earnings for individuals to estimate the
contribution of educational expansion on national eco-
nomic output. '

Engerman (1971} stated that education is a poli-
tical institution, and may be instrumental in maintain-
ing the social and political franework necessary for
increased economic growth.

Meyer (1977) advccated that the aggregation models
for educational expansion do not capture possiblie direct
effects of the educational institution on the economic
output. |

Ramirez and Meyer (1981) mentioned that the edu-~
cat10na1 expansion may - -affect jobs across time rather
than to contribute in changing the economic output
structure.

Carnoy (1982) reported that education is part of
the ideological superstructure with which the state

maintains the conditions fcr capital expansion.

Walters and Robinson (1983) have used an aggre-
gate production function frumework to estimate directly
the educational effects on the economic output.

Walters (1984) advocated that the occupational
and labour market have direct effects on the educational

expansion of secondaryv and higher educational leveils.

Ching and Yanagida (1985) confirmed that educa-
tion enables workers 'o produce more with the given

level of resources, ail to increase their ability for
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acquiring information resulting in better management

of factors of production.

Diewert and Morrison (19686} focussed their re-
search on defining index numbers for productivity, based
on production theory, and the effects of technical

change on the total factor of productivity changes.

At last, Blomgvist (1986} reported that emigrants
are supposed to be educated employees. Hence, the de-
parture of each emigrant implies the loss of a certain
guantity of human capital. The increase in emigration
rate will lead tc the decrease in return of education
and cause low productivity of domestic workers and
technicians.

The previcus arguments concentrated on the
following:

(1} Education affects the earnings . of individuals rather than

to contribute in changing the economic output
structure.

(2) Education creates, in part, a stable political and

s
social environment that facilitates economic deve-
lopment.

(3) Education has significant effects on the economic
output through its interaction with both labour and

capital; which in turn, will lead to the economic
output growth.

(4) Education enables workers and technicians to produce
t
more with the given resources, and toc acguire new

tatents .and experiences for better management of
production.



(5) Education is mainly affected by the occupational
and labour markét,'and by the increase of emigration

rate.
73. SPECIFICATION OF THE HODEL

The model is consisted of one structural (techni-
cal) equation. It was mainly designed to show the re-
lationship of variables, which constitute the principal
components of the Sudanese Economy and the future of
these variables. The model covers the whole economy
and educational expansion aggregatively in ' the Sudan,
during the period of study from the year 1956 to the |
year 1984. . This period-has been divided into two sub-
periods according to the two educational ladders applied
in the Sudan. The attempt will help us to identify se-
veral economic, statistical and econometric problems
which are involved in estimating the model.

To estimate the effects of educational expansion
on economic growth, output is modeled as a function of
labour and cépital'inputs'and the various measures of
educational expansion. We specify the relationship as
the Cobb-Douglas model because it has a constant elas-
ticity of supstitution between the factors of production
equal to one. 1In addition, the Cobb-Douglas model is
a multiplicative model which is fully interactive, and
the effect of any individual variable varies according

to the levels of the other explanatory variables in the
model.

The exponent of each term is a partial elasticity
of the explanatory variable. Beside that,



the elasticities are constant over the ranges of the
variables.

Our multiplicative specified model can be formu-
lated as follows:
By B2 B3 e

Yy = Bg Xjp Xop Xypig © 0 ceeeeeeeees (3-1)

Where Y is the economic output, and xl, x2, x3
axe the labour, capital and educational expansion res-

pectively. B8, is a constant, and By, By, B, are the

‘parameters of the model for labour, capital and educa-
tion respectively. (u) is the disturbance term, (g) is

the number of years lagged, and (t) is the current time
period.

In our analyses, no time lags are used to model
the effects of labour and capital since their measures
are expected to have their significant effects on the
economic output in the same time period. But since our
educational expansion variables are influenced by the
employment policies, graduates planning and development
Projects, we need to measure their effects after some
'lagged periods. We report here the one year up to five

years lagged effects, and the four years up to ten
years lagged effects.

Finally, although there are many other factors
that may influence the economic output and could be
included in our model, many of those factors ultimately

affect the economic output through the labour and
capital inputs.



The estimating equation for our model can be ob-
tained by taking the natural logarithmes of both sides
of equation (3-1), yielding:
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Since the estimating equation is now linear and
additive, the parameters can be estimated by the ordi-
-nary.least. squares (OLS} method. '

The economic output represents the value of'all
goods and services produced in the Government and pri-
vate domestic economy. ' This value is measured in
Sudanese pounds. |

As. for the labour input, we have used numbers of
persons per year. We have not used labour gquality,

wages and salaries, because their data are not available.

The investment value of capital input is measured
in Sudanese pounds.

As for the educational expansion, the measure
that would affect productivity, is the mean educational
-attainments. But the data for this measure, are not
available annually, however, for an extended period of
time. Therefore, we use a varietv of measures of
educational expansion in order to capture different di-
mensions for the effects of education on the economic
output. We use a measure of education enrollments ,
because if students spend more time in school become

more skilled and knowledgeabie and conseguently more



productive workers. Hence, an increase in educational
enrollments willsin;roduce more productive workers and
techniciané into the economy, and this process should
eventually lead to increase in productivity and then
economic¢c growth.:  Also, we use a. measure of educa-
tional graduatés who represent successful students in.
General Education and degree holders in Higher Educa-
tion. Graduates represent the educational system out-
put which affects the occupational and labour markét,
and provides the labour force sector with skilled,
efficient, qualified and productive workers and techni-
cians. Moreover, we use a measure of educatidnal

expenditures because they represent human investments
and socioeconomic development.

In addition, we have an index based on . the
values of the year 1971, as a base year, for the gross
domestic product, capital input,and educational ex-
penditures. The yéar 1971 had been considered as
a base year, because it had no economic depression, no
financial inflation and it had fixed prices.

4. RESULTS OF ANALYSES

We do not expect that the process we are study-
ing was stable throughout the entire period from the
vyear 1956 ﬁo'the year_1984. This period has been
divided inéo two sub-periods according to the two
educational ladders‘applied in the Sudan. The first
sub-period which represents the former educational
ladder started from the year 1956 to the year 1970.
The second sub-period which represents the latter



educational ladder has been extended from the year 1971
to the year 1984,

According to these divisions, we have interpreted

the results of our regression analyses.

We report here lagged effects of educational ex-
pansion on the economic output for one year lag to five
years discrete lags for both graduates and expenditures.
But the educational enrollments for discrete légs of
four years up to ten years were considered, for the dis-
tinct educational stages in the two historical periods,
in addition to, the estimates of the educational expan-
sion coefficients without lags, distributed lag models,
and none of them show significant effects. Therefore,

the results of their analyses are not reported here,

The Durbin-Watson (d) statistic shows the exis-
tence of autocorrelation in the data used first. There-
fore, we have used the generalized difference eguation
which adjusts the data, for avoiding first-ordexr auto-
correlation, and yielding unbiased and minimum variance

estimators.

Table (1) shows the effects of primary education
on the economic output in the two historical periods.
The primary educational graduates have significant effects
in equation (3) with two years lags and equation (5) with
four years lags. The primary educational expenditures
have significant effects in eqguations (7) and ({8) with
one year lag and two years lags respectively during the

period from the year 1956 to the year 1970.
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Table (1): Estimates of the Effects of Primary |1
Economic output in the Sudan during (1956-1984)

icients of: .
q . X Coeff (1) - . i éé)
‘onst.,
tleasure 1 yo. e Labour | Capital | Primany 9
1956-1970 1 2.67 1.01 0.02 = - 125.34}0.89 2.41 | 11
{(3.27) (0.11)
Graduates: 2 2.64 1.14 0.05 0.48 1 112.6710.84 2.823 9
(4.17) {0.11) i, 23) -
3 3.59 1.23 0.03 0.32*1 2 | 11.441 0.81 2.97 8
(5.06) (0.12) (1.94)
A 2.79 1.09 0.02 0.22 3 8.4710.79 2.22 7
(2.85) | (0.17) | (0.45) ;
5 3.32 0.84 0.46 C.79%| 4 6.15§ 0.75 2.81 €
{2.65) (0.36) (2.86)
6 2.89 1.08 0.02 0.21 5 2,671 0.62 2.58 )
(2.79) (0.97) (0.271 ' 6 ) o6 ;
Expenditures| 7 2.69 1.00 0.01 0.14 1 |{24.,5310. 2.
(2.72) {0.78) (2.15)
8 2.20 1.02 0.01 0.25*%| 2 §15.5910.85 2.77 )
(4.45) (0.85) {3.22)
9 2.41 1.36 0.07 0.19 3 114.091}0.84 2.17 7
(2.93) (0.98) (0.89)
10 2.18 1.A8 0.06 0.17 4 112.39]0.82 2.69 6
(2.65) (0.32) {0.93)
1 2.76 1.91 0.03 0.28 5 |10.75]0.80 2.37 5
(2.4} (0.96) (1.62)
1971-1984 12 6.93 3.72 0.59 - - {55.84 10,91 1.95 {11
(2.55) (2.93)
Graduates 13 2.80 4.45 0.50 0.46 1 §131.90 {0.90 1.55 ]
(2.89) {(2.01) (1.12)
14 0.94 3.66 0.73 0.35 2 126,99 {0.89 1.81 8
| (2.34) {3.11) {0.88)
15 0.33 4.34 0.70 0.06 | 3 [13.98 {0.85 2,01 7
(2.40) {2.60) (0.14)
16 0.46 3.81 0.71 0.01* | 4 (18,42 |0.81 1.91 6
(1.98) (2.47) (1.99)
17 4.01 31.89 0.45 0.86*{ 5 |12.63 {0.88 2.98 g
(2.85) {1.98) (2.22) .
Expenditures | 18 { 0.99 2.25 0.53 0.66* | 1 }132.65 {0.92 1.89 9
{6.20) (2.34) {2.22)
19} 0.55 | 1.53 0.47 0.90*{ 2 124.58 |0.90 1.81 8
(6.72) (1.90) {(1.95)
20 0.65 3.15 0.52 0.48 | 3 [14.73 {0.86 1.86 7
(2.17) (1.31) | (0.57) :
211 0,29 3.72 0.66 0.82 1 8.44 |0.81 1.84 €
(2.17) (1.31) '} (0.57) :
22 1.78 3.87 | 1.06 | 0.60 5 5.84 |0.78 1.83 5
| (3.27) | (1.28) {0.45)




The analyses during the period from the year 1971
to the year 1984 indicate that the primary educational
graduates have significant effects on the economic out-
put, in cquation (16) with four years lags and equation
(17) with five years lags, while the primary educational
expenditures have significant effects in equations (18)

and (19) with one year lag and two years lags respectively.

‘The analyses of table (2) in the period from thé
vyear 1956 to the year 1970, show that tﬁe secbndary edu-
cational graduates have significant effects on the econo-
mic output, in equation (3) with two years 1ags and |
equation (6) with five years lags. The secondary educa-
tional expenditures have significant effects in cquations
(7) and (8) with one year lag and two years lags respec-
tively.

The'analyses in the period from the year 1971 to
the year 1984 indicate that the secondary educational
graduates have significant effects on fhe economic output
in equation (13) with one year lag and equation (16)
with four years lags, while the secondary educational
expenditures show significant effects in equations (21)
and (22) with four years lags and five years lags res-
pectively. | |

Table (3) presents the effects of higher educa-
tional graduates having significant effects on the eco-
nomic output in equation (3) with two years lags and
aquation (6) with five years lags. The higher educational
erpenditures show significant effects in equations (8)
and (9) with two years lags and three years lags respec-

tively, in the period from 1956 to 1970.
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Table (2 ): Estimates of the Effects of Secondary
Economic output in the Sudan during (1956-1984)

Education on the

E Cocfficient of:
9 4 - _—— “) R2
Measure | . Const. ! Second- F
| Laboar Capj_tal [ ary g9
1956-1970 1| 2.67 2.67 1.01 n0.02 |- -~ | 25.34
| (3.21) | (0.11) !
Graduates: 2] 2.40 0.98 0.16 | 0.57 1 3'6.21 0.86
| (2.84) ! (0.61) | (1.05) g
3] 2.53 1.27 0.07 | 0.67"]2 | 6.45 0.84
(4.20) | (1.16) ¢ (1.88) p
- ! , 0.82
41 2.55 1.24 0.02 ; o0.18 i3 {4.31 [0
(2.98) | (0.15) | (0.29) | y
5 2.97 0.98 0.03 0.30 4 13.49 |0.80
(2.35) | (0.13) | (0.49) | 5 BD
61 13.74 0.92 0.11 0.11 *ﬁ 5 16.65 |9
| (3.19) | (0.76) | (2,17 !
Expendi tures: 71 2.43 0.89 0.03 | o0.32¢#:1 p6.79 |0.88
' (2.98) | (0.87) | (2.01)
81 2.06 0.87 0.02 0.27+ 1 2 a.86 |0.85
. (3.41) | (0.16) | (3.11)
91 3.12 1.02 1 0.04 | 038 |3 2.7 0.83
. ‘. (2.94). | (0.42) | (1.4)
10| 2600 10.98 | 0.05 | 0.68 |4 [Jt1.97 |0.80
| (4.01) | (0.54) | (0.98) |
11 4,02 0.88 0.05 0.43 |5 fo.0o3 |0.78
(4.13) | (0.9) | (1.08)
1971-1984 12| 6.93 3.72 0.59 - - |55.84 |0.91
(2.55) | (2.93)
Graduates: 13] 1.18 3.87 0.61 0.10*}§ 1 |27.87]0.90
| (2.51) | (2.14) | (2.27)
14| 2.57 4.61 0.49 0.38 | 2 |24.25]0.90
| (2.74) | (2.37) | (1.41)
15 | 2.54 3.68 0.61 | -0.56 | 3 |18.86|0.89
(2.99) | (2.77) | (1.45)
16| 3.07 4,01 0.52 0.49* | 4 |13.180.87
| ; (2.27) { (2.16) | (2.66)
171 2.60 3.83 0.78 0.19 | 5 | 5.83]0.78
‘ o : (2.52) | (2.4 ) | (0.44)
Expendi tures: 181 0.33 3.64 0.58 0.14 1 |28.19]0.91
1. (2.37) | (2.06) | (0.41)
19| 0.48 3.67 0.36 0.47 | 2 |22.41]0.89
o (2.42).{ (1.07) | (1.16)
20| 0.27 4,32 0.69 0.12 | 3 [13.98]0.86
(2.43) | (2.02) | (0.29)
21| 0.44 3.81 0.70 0.57*] 4 | 8.42]0.81
(2.77) | (1.13) | (1.99)
22} 0.95 5.72 0.02 1.01*] 5 |44.100.96
' (5.25) | (0.09) { (5.17)
SN—— - — . == -

2.08

2.23

1.98 -
2072

2.20

2.63

1.73

1.98

1.64
2.08
1.68
1.99
1.91
2.09

(2)
daf
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.wle (3): Estimates of the Effects of Higher Education on the
Economic output in the Sudan during (1956-1984)
Eq. Cocfficlents of: (1) - . P (2)
Measure No Const. _ df
i Talvur | Capital Hiahorj e
1956~1970 1 2.67 | 1.01 0.02 - - 25.34/0.89 2.41 |11
(3.27)] (0.11) - '
Graduates: 2 2.68 1.00 0.01 0.08 1 14.53j0.85 2.05 o
3 4.16 0.89 0.01 0.16% | 2 12.2710.82 | 1.68 | 8
(3.22)] (0.13) (2.66)
| 3.01 1.23 0.02 0.04 3 9.57]0.66 2.40 7
' | (3.56)] (0.17) {0.56)
5 3.20 1.03 0.04 0.07 4 7.8610.64 2,76 6
| (2.90)| (0.26) (0.63)} _ |
6 A1.49 ° 0.93 0.04 0.19* | 5 6.35]0.79 2.98 5
. (3.18)} (0.31) (2.09) . _
xpenditures: | 7 2.98 1.08 0.07 0.31 1 15.0810.87 2.07 9
(3.02)] (0.49) (1.63) .
8 3.70 ‘1.26 ' | 0.08 0.20% | 2 13.47]0.84 2.58 8
(5.55)| (0.78) (2.87)
9 3.09 1.78 0.13 0.48* | 3 11.92{0.82 1.93 7
_ (3.13)] (0.29) (1.98) _
10 4.18 0.97 0.26 0.73 4 10.13]/0.80 2.40 6
_ (4.01)] (0.56) (0.84) _
11 ] 2.14 1.69 0.32 0.43 5 9,53{0.76 2.87 5
(2.74)] (0.34) (1.03)
1971-1984 12 | 6.93 3.72 | 0.59 - - 55.84(0.91 1.95 |11
(2.55)] (2.93)
caduates: |13 | 6.06 2.39 | 0.4 0.73 | 1 | 36.74}0.89 | 1.64 | 9
(2.51)] (1.67) (0.13)
14 6.95 3.36 0.65 0.19 2 19.38]0.88 1.75 8
(2.01 ] (2.82) (0.02)
15 6.54 3.96 0.70 -0.14 3 14.20{0.86 2.63 7
- (1.86) (0.91) {0.36) .
16 6.69 1.98 0.63 0.58 4 10.74|0.84 2.24 6
(2.79)| (2.66) (0.15)
17 6.34 4.30 0.76 0.20 5 5.681{0.77 2.06 5
(2.36)] (2.35) (0.11) '
enditures: | 18 0.28 4.29 0.72 0.31 1 30.05{0.91 1.96 9
(2.72)] (3.25) (0.84)
19 0.52 2.42 0.41 0.36 2 23.46/0.89 1.84 8
(2.32)] (1.41) (1.03)
20 0.29 3.79 0.60 0.13 3 14.39/0.86 1.82 7
(2.70)] (1.77) (0.41) |
21 0.27 4.84 1.15 0.38 4 10.79| 0.85 | 1.98 6
(2.59)| (1.16) (0.46)
22 0.10 5.17 0.17 0.63 5 8.90| 0.84 | 2.05 5
(2.23)| (0.28) (1.52)




The-analyses during the period from the year 1971
to the year 1984 indicate that the higher educational
graduates and expehditures'havihg no significant effects.
on the economic output from one year lag up to five

yeers lags.

From these results, we conclude that higher educa-
tional graduates and expenditures have significant effects
on’ the economic output in the former historical period,

and they have insignificant effects in the later histori-
cal period.

The analyses of table (4) show that the general
educatlonal graduates, in the period from the year 1956
to the year 1970, having significant effects on the eco-
nomic output in equation {3) with two years lags and
equation (5) with four years lags. The general educa-~
tional expenditures have significant effects in equations

(7) and (8) with one year lag and two years lags respec-
tively.

The general educational graduates have significant
effect on the economic output in. equation {16) with four
years lags, while the general education expendltures show

no significant effects durlng the period from the vyear
1971 to the year 1984 in the Sudan.

The analyses of table (5)'show that - the whole edu-
.catlonal graduates have SLgnlflcant effects on the econo-
mic output during the period from 1956 to 1970, in equa-
tion (3) with two years lags and eguation (53} with four
yeats lags. The whcle educational expenditures have sigF
nificant effects in equations (7) and (8) with one year
lag and twe-years lags respectively.



Table (4 ):

Lstimates of the Fffects of

Goneral
Economic output in the Sudan during {1956-1984)

Education on the

Coefficients of:
Eq. o M g | 4 321
Measure N Const. Q L
1 labhoar | Capital [Goneraly
(3.27) (0.11} .
Graduates: 2| 13.16 0.99 | 0.02 017 11 le.30! 0.86 | 2.53 | 9
(3.7 1 to.151 1 (1.08) | j
3 3.35 1.00 0.02 0.22%{ 2 9.91 | 0.83] 2.49 g |
(3.48) 10, 14) {2 .06} A
4 2.97 1.10 0.04 0.08 3 3.81 | 0.80} 2.50 1
(3.321 (0.29} {0.79) ‘
5 3.37 1.06 0.04 0.16% | 4 7.69 { 0.79 | 2.58 6
(4.108 (G.39) {2.24) A
d 2.40 1.08 G.05 0.03 5 2.66 § 0.61 1 2.35 5
(2.76) {0.28) (G.22)
Expenditures: 7. 3.02 1.04 0.05 0,28* 1 15.33 0.86 2.43 9
(3.14) {0.18) {2.18)
8 2.26 1.07 0.03 0.25* { 2 {12.19 | 0.82 | 2.81 | 8
(3.9 | (0.31) | (2.64) | |
9 | 2.80 0.98 | 0.01 0.21 | 3 |10.64 | 0.80 | 2.92 | 7
(2.82) {0.81) (G.84)
10 4,12 1.02 0.03 0.86 4 8.92 0.78 2.83 6|
(3.41) | (0.36) (0.79)
1 2.96 1.03 0.04 0.26 5 7.32 | 0.76 | 2.13 5
(4.02}) (0.86) (1.03)
1971-1984 12 6.93 3.72 0.59 - - Is5.84 | 0.91 | 1.95 |11
Craduatess | (2.55) {2.93)
es: 13 6.41 3.84 0.58 0.15 1 ]27.79 | 0.90 | 0.90 9
(2.50) (1.35) {0.22)
14 6.32 3.85 0.60 0.15 2 {25.16 | 0.16 | 0.87 8
(2.73) (1.93) (0.32)
15 6.12 4.50 0.72 0.90 3 24.05 0.86 2.00 7
(2.61) (2.64) (0.17) |
16 6.65 3.46 0. 80 1.25* | 4 |23.49 | 0.92 | 2.58 6
, (2.53) (0.31) (2.95)
1 4.58 31.58 0.29 0.94 | 5 18.51 0.84 2.81 5
(2.66) (0.79) (1.43)
Expenditures: |18 0.49 2.51 0.67 0.84 1 |36.74 §10.92 | 1.96 9
(2.51) (1.68) (1.63)
19 0.30 3.67 0.59 0.14 2 [19.04 | 0.88 | 1.89 8
, (2.69) (1.62) (0.24)
0 0.22 4.45 1.03 0.48 3 114.73 | o0.86 | 2.07 7
(2.59) (1.65) (0.56)
21 0.44 4.32 0.19 0.79 4 J11.66 | 0.85 | 1.80 6
(2.82) (0.37) (1.36)
22 0.06 3.17 0.43 0.58 5 7.35 | 0.81 | 2.33 5
(2.35) (1.24) (1.12)




Table (5):

Estimates of

the
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Education on ths
i i856~-1284}

Eq. Ccaificients afﬁu Ei;.'F - g é?’
const. » I -~
Measgure No . Labour Capitai Ei\'."i".-‘ﬁe l G !
19561970 | ‘1! 2.67 .0t { 6.02 | - - } 25.3¢} 0.88 | z.41 | 11
(3.272 § (0.t} % s ;
d 2} 2,92 C.96 | ©0.0% ; 0.06 | 1 |16.59} 0.86 § 1.98 | ¢
cradunkes {2,045 | {0.04} { {0.29) |
3 3.69 1.04 g, o i 0.28%F 32§ 13.051 0.83 2.52 l &
{4.221§ {0,78 I (.99} :
il 2.95 1.3 | ©.C4 0.7 | 3 | 9.73}5.81 | 2.48 |- 7
. E (3,350 10.275 oL
51 13,36 .07 § 9.04  0.16%) 4| 7.55}0.78 | 2.73 | 6
{4,141 | 10,39 | i2.21) )
6} 2.66 1.06 1 0,03 { 0.0t | S5 | 5.5t 0,61 | 2.48 5
{3,761} (D.var F§ o.oT) ;
Expenditures:) 71 3.0z f.02 3,02 § 0.32¢] 1 § 12,24;50.83 | 2.63 9
.ez.aztE {3.5%} | §2.03j _ .
8| 2.34 $.04 ¢+ 0.0 | 6.23*] 2 !10.89]0.80 | 2.50 | 8
£3.87} ) (0.37F { ¢2.380 ;
9} 2.64 0.57 | .01 | .47 ] 31 8.46]0.78.11.97 | 7
_ (2.811 ! €G.23] § {7.04 :
10] 2.89 .03 ] 695 | o.sg | oa 7.73} 0.76 12,42 | 6
(3.05 | (c.29% | (0.og}
11| 3.63 1,02 | 5.06 .37 §F 5 % 5,85)0.74 | 2.83 5
{(2.74} § (C.82) {0.47; :
1971-1984 12| 6.93 3.72 | 6.59 - - §55.8410.91 | 1.59 {11
_ (2.35) [ {2.923) ;
Graduates: 13} 2.72 3.77 G.45 .40 : t 128.74]0.50 | 1.87 9
12,54} § {i.041 |{(0.64: | '
14 ] 2.59 . 3.7 | 9.47 0.40 | 2 }20.55(0.88 | 1.82 8
(2.3% § (1,421 f{ie.78) ] - .
‘15| 2.95 4.11 | 0.66 C.13 .3 [14.09]{0.86 | 2.02 7
(2.66) { (2.01) § (0.21)
16 | 6.86 3.43 | 0.02 1.26% | 4-120.74 {0.91. [2.49 | 6
17| 5.19 3.89 | ©.20 1.01 | 5 | 8.67]0.83 |2.83 5
(2.81) | (0.48) | (1.46) '
Expenditures: | 18 | 0.49 2.58 | 0.47 | ©0.53 | 1 |31.9% |09z |1.92 | 9
| : (2.46) | (1.79) | (1.12)
19 | 0.24 "1.84 | 0.29 0.90 | 2 |26.62 {6.91 |1.69 8
: (2.63) | (0.99) | (1.05) : .
20 | 0.59 4.68 | 0.63 0.86 } 3 {19.96 |0.829 {1.70 7
N G.9] 2,710 pt.0m |
21 | 0.87 4.18 | 0.85 0.23 | 4 |12.50 |0.86 [1.99 6
(2.54) | ¢1.18) - | (0.20) : :
22 | 0.29 4.47 | ‘6,27 | 1.27 | 5 | 8.83 |o.8s |i.86 5
(2.13) | (0.39) | {1.51)
©




The whole educational graduates have significant
effect on the economic output in eguation (16} with four
years lags, while the whole cducational expenditures have
insignificant effects on the economic output during the
period from 1971 toc 1984.

From the five previous tables, we conclude that
the distinct educational, levels have different signifi-
cant cffects on the economic ocutput according tc the num-
ber of years lagged. Alsd, the value of the F-statistlc
and the value of the coefficient of determination (R?} .
had been reduced according to the reduction in the numbex
of degrees of freedom,:when lags were included to educa-
tion.

4-1. The Effects of Education in Earlier Period (1956-1970):

Table (6) presents the estimates of the effects
of educational graduates and expenditures from one year
lag to five years lags. Eéuation {1} is the basic pro-
duction function, with labour and capital. The estimates
of capital coefficients are not significant. The estimztes
of labour and capital are faifly stable with the addition
of the graduate variables in equations {2} to (6).

We note, however, the labour and educational gracduates
have significant positive effects, while the capital input

has no significant effect on the economic output.

The effects of educational expenditures for the
equations (7) to (11) are similar to those of the graduates
We see that there are no significant effects cf capltai
while the labour and educational expenditures are statis-

tically significant.
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Table (6). : Estimates of the Effects of Education on the Economic

output in the Sudan during the period. (1956-1970).

— [

type of Education | gy, Coefficients of: {{l

e _ Constant : g r n? d

- and measure Mo. fabour | Capital | Bducation _

labour and Capitalf 1 | 2.6741 |1.0127 | o.ci66 - - 125.34 [0.89 }2.41

? N (3.27) | t0.11)

{ﬁgaduates: :

'iég;ﬁrimary | 2 §3.3249 0.8350 | 0.4649 0.7889* | 4 | 6.1510.75 {2.81

L | (2.65) | (0.36) | 12.86)

- ‘SBecondary 3 §13.7360 0.9179 | 0.1108 0.1107* | S | 6,65 J0.80 |2.20

o a9 e | o207 |

. #igher 4 |4.1564 0.8940 | 0.0139 | 0.1623* | 2 {12.27 10.82 {1.68

L (3.22) | (0.13) | (2.66) |

‘General 5 13.3701 1.0588 1 0.0436 | 0.1642* } 4 | 7.62 }0.79 |2.58

L (4.10) | 10.39) | (2.24) | -

Whole 6 *3.3564 1.073110.0442 | 0.1631* | 4 ) 7,58 {C.79 [2.73

' (4.14) | (0.39) | (2.21)

g&penditﬁrés:

“Brimary 7 .L 2.2046 | 1.0174| 0.0082 | ©.2472¢ | 2 }15.59 {0.85 {2.77
o - |t4.48) |(0.85) (3.22)

| Secondary 8 | 2.0598 |0.8698 0.0155 | 0.2669* | 2 {14.86 |0.85 |2.48:

3 ; - {B3.anfoae) | (3011

ligher 9 § 3.7046 | 1.2582] 0.0765 | 0.1979* | 2 }13.47 |0.84 |2.58

4. . ' ;

% ) F - (5.55) | (0.78) | (2.87) |

} Ganeral 19 { 2.2555 | 1.0087{ 0.0339 | 0.2532* § 2 |12.19 fo.82 |2.81

P { S 3091 ] (0.31) (2.64)

jWhole |1V { 2.3454 | 1.0366| 0.0441 | 0.2329% [ 2 |10.89 |0.80 {2.59.

! i 1 (3.87) | (0.37) (2.38)

#3 : The values in parantheses show the t-statistics.

i

 _‘on the economic output,

b Lawd 16 veacs Bk adocation.

Indicatas that ‘education has significant effects
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4-2. The Effects of Education in the Later Periocd
1984} ¢

The estimated effects of educational expanslon on
the economic output in the Sudan, in the later period,
are given in table (7). Eguation (1i is the basic pro-
duction functlion, with both labour and capitel having
their significant and positive effects as expected. The
estimates of labour are falrly stable and significant im
equations (2} to {6} with the addition cof the graduate
variables, while the capital coefficients have signifi-
cant effects in eqguation (2} to eguatiom (4}, and has no

significant effects in both eguations (5) and (6}.

The educational graéuate variables have significant_
éffects in equations (2} to (6}, except equation (4},
which shows that Higher Educdtional Graduétes have mno
sigrificant effect oﬁ'the economic outpﬁt;

- n

The educational expenditures ha#e.siqniaicant eifects
in both equations (7} and (B), while eguations (9}, (10}
and {11) show that there are no significant effects on
the economic gutput. The labour input has significant
positive effects in equations {7} to (1}, while the

capital input has significant effect im eguatlion {7} only.

5. CONCLUSION

3

In oxder tc sum up our results, we ensure that cur
research analyses, the effects of ecducational sxpansion
on the economic output in the Sucan from 1856 to 1984,
is a departure from the individval level inferences often
used in prior researches. (e have uged i aggregate
duction function framework to estimate directly ecuca-
tional effects on the economic output by using aggregecs

time series analysis.



= 19 =

Table (7} : Estimates of the Effects of Education on the Economic
Output in the Sudan during the Period 1i971-1984)

pre-of Education | Eq':Constant Coe%ficiénts;cgz _(1% o ;Z q '
and measure No.:f [abour | Capleal .:’-ﬁucatior),i :
'Labour and Capitall 1 f 6.9292 | 3.7227! 0.5867 | - '{~J 55.84 [ 0,91 { 1.5
B (2.550 (2.23) _
Graduates:. | E
v-Primary' 2 4,009t 3.8947} 0.4517 0.8636*% | 5 ?2.53H G.88 {2.98
(2.85) | (1.38} % 2,22) | |
Secondary 3 3.G670¢9 &.013%: 09,5182 G.4216% : 4 :13.18 4 0.87 11.98
| (2.273 | (2,36} { {2.66) | '
ltigher 4 | 6.5388 13.058210.6967 | 6.1370 | 2 114.20 ! 0.86 2.63
. (t.86} | (0.91) | {0.36} |
| General 5 | 6.6467 | 3.4573§ 0.0817 | 1.24¢3 L4 123,49 {0.92 |2.58
| | (2.53} | (0.31) (.85 | | ; |
. Whole - 6 | 6.861C { 3.4335! 0.0168 1.2567% | 4 §20.14 10,91 |2.49
! | (2.34) 1 (0.53) | (2.60) |
| | i —
f@gpenditures:
' Primary 7 | 0.9960 1} 2.2549) 0.5312 | 0.6578* | 1 i32.65 l0.92 |1.8¢0
| : (6.20) | (2.34) (2.22) | ok
Secondary o] 8 ! 0.9494 | 5.7161) 0.0167 | 1.0084%* | 5 {44.10 | 0.96 |2.09
| (5.25) | {0.09) {(5.17) .
. ligher 3 1 0.1005 15.1754{0.1719 | 0.6310 ! 5| 8.90 [ 0.84 |2.05
t o (2.23) ] (0.28) | ¢1.52) ;
-~ General 10 1 0.2170 |} 4.4508) 1.0287 { 0.4766 § 3 114.73 [0.86 |2.07
- | | | | (2.59) ] (1.65) | (0.56) ' .
. Whole 1§ 0.2896 | 4.4740) 0.2694 | 1.2714 | 5| 8.83 [0.84 [1.86
(2.13) | (0.39) (1.51) |
~—— L ] , ; -
-} ¢ The values in parantheses show the t-statistics.
&

t Indicates that education has significant effects
on the economic ouktput.

m@ : Lags in years for education.
R)3f: Humber of denreesof freedom of errors.
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In this section, we are going to summarize the
findings of our results of analyses in concluding remarks,

to be submitted, to the educational planners and the
labour'force authoritie

According to our model regression analysis, the
estimates of .its parameters and statistical tests, during
the period of study, we report the'followinq results:

1. Educational expansion has significant effects on the
ecbhomic output in' the Sudan, especially, 'at the pri-
mary and secondary levels of schooling in the two
historical periods. We have found, howéver; signifi-
cant effects of educational expansion for the post-
secondary level in the first historical period only.

2. Educational expansion has positive interactions and
interrelated effects on both labour and capital when
it has been added to the model.

3. Educational expansion has a contribution ratio, as
a factor share, in the economic output in the Sudan
together with labour and capitai inputs. These fac-
tor shares are 73%, 3% and 24% for labour, capital and

educational expansion respectively, using graduate
and ‘expenditure measures.

4. The compatibility of our model to the sample size used
for prediction has been.tested by Chi-square statistic
(Xz)ﬂ' The computed values of xz, using graduates and
expenditures for the period from 1975 to 1984, found
to be less than the tabulated values of xz,-then the
difference is insignificant.

From these results, we conclude that our model is
highly predictive.



5. In order ‘to increase the economic output, graduates
and expenditures have to be increased in the distinct
cducational stages, by increasing the numbers of
schools, teachers, other physical facilitics, educa-

tional current and investment budgets.

Finally, we report here that, in order to maximize
the economic output in the Sudan, the human capital has
to be developed and improved from one hand, and the
educational institutions should equip and qualify their
students according to the occupational and labour market

demand on the other.
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