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Factor- Augmenting Technical Change Studies

A ! amiall A 8 LY i) Slatall i )

Factor-Augtnenting | Rate of Factor ke, Input Functional ~ Period Auther/ Year
Fatdh AV jeail Augmentation Mensures B Arpa FRRU Y Aall feialeh
Sl 48 3t e FORVECTIVRN IR ol ol B WYCWUR
! Ap il paliall FIC
Labor- Using, - - 1890-1918=2 .35 1800-1950 Brown.
1919-1937= .08 K.L “Variant of | .8 Private DeCani
1918-1958=.11 ! CES Non Farin (1963)
: Sector
Labor- Augménting YL= 2.3% 1899-1960 David- vande
Capital-Augmenting YK=1.6% 0.32 K L CES U.S Agpregate | Klundert
' B ’ Heonomy (1965)
19291963 Ferguson
Labor-Augmenting | WL=1.5% 0.67 K,L ces | YS | 1969
. Manufacturing
Y= 2.2% Translog { 1947-1971 May-Denny
YWK=3.8% K, LM Production | U.8 ' {1979)*
Labor- Augmenting (N.8) - Funtion | manufacturing
YM=-2%
: (N.8)
Labor- Augmenting a-b= 271 1929-1966 Panik
{or Lahor Saving) 76 K.L CES U.5 Aggregate | (1976)**
' Bconomy
Labor- Augmenting W= 2.0% . 1909-1960 Sato
Capital-Augmenting WEK=1.3% 0.53 K,L CESand | U.S private (1970 ++
' : CEDD Non Farm
. Sector
Labor-Augmenting, ' 1899-1953 Wilkinson -
(or Labor Saving) »=-51 0.50 K, L CES U.S Aggregate | (1968)**+*
Economy

Source:

-Ky-Hyang Yuln, “Economic Growth, Technteal Change Biases, and the Elasticity of

Substitution: A Test of The Dela Grandville Hypothesis, the Review of Economic
*and Statistics, Vol .73, May 1991, Table3, p. 343.
* N.S: Not significant.
s g- The elasticity of the labor- augmenting parameter with respect to experience.
b: The elasticity of the capital-augmenting parameter with respect to expesience.
x+x The CEDD Function stands for the constant efasticity of derived demand function.
kickk % The rate of change of the augmentation of K relative to L. '
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Abstract

~ The Jordanian Cement Industry has experienced substantial
growth, particulary in the late seventies, eighties and early ninties.
However, the purpose of this study is to explain, analyze, and test
the technical change and its productivity. To acheive this the
Cement Industry has been choosen because it is considered to be
one of the largest industrial sectors through its contribution to
output, investment and employment.

The study examines the effect of technical change on both
production and cost of the Cement Industry, through applying
econometrics and statistical analysis for the period (1968-1995),

To start with, the study high lighted the performance and the
importance of cement industry through its contribution to the
Jordanian economy. On average, its share to the total domestic
exports and to raw material exports was (5%) and (8%) respectively
during (1984-1995). While its shate to the gross domestic product,
industrial production, manufacturing industries and employment on
average amounted to (1.44%), (8.1%), (11.4%) and (27%) -
respectively during (1968-1995). |

The study also analyzes the financial positions. It shows that
the total revenues exceeded it’s total costs in most yeats during the
period (1984-1995), which means that the firm acheives profits.
And by analyzing the profitability through the financial ratios, it
shows that the financial position is improving contineously and
enjoys good profits despite these ratios are not so high.

The study estimated the technical change of the firm from
both sides of production and costs. From the production side, three
production functions have been estimated. Fitstly, Cobb-Douglas
production function used to estimated the technical change through
finding the main factors. (1) Measuring the technical production
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and efficiency through average growth rate which was found to be
fluctuated, but despite that, it has acheived on average a growth rate
of (2.6%) during (1968-1995). (2) Measuring the return to scale,
the empitical study shows that the firm go through the increasing
- teturn. to scale and the totat elasticities of production factors (Labor
and capital) equal to (1.1). (3) Empirical studies show that technical
change was biased to the labor factor and its coefficient found to be
(0.626) which is greater than the capital coefficient (0.449). (4) By
measuting the elasticity of substituion between labor and capital,
the results shows that it equal to (0.972) which means that there is a
relative flexibility in the substitution between these variables.
Secondly, Tinbergen modified the specification of the Cobb- |
- Douglas production function by adding the technical change as an
explanatory vatiable, and the results exhibit that the value of it’s
coefficient equal to (0.062). This indicates that the productivity in
the Jordanian Cement Industry was increasing by (6.2%) per a year
duting the period of (1968-1995). Thirdly, using the trans-log
production function, the estimated results indicates that there isa
positive impact of the technical change on the production and the
technical change relatively biased to labor.

| From the cost side, the trans-log cost function is estimated in
‘order to examine the jmpact of the technical change and measuring
the influence of other factors. Technical change was found to be
negatively related and amounted to (-.032) on average, which
means that a reduction in the production cost by (3.2%) per a year
during (1968-1995). The results also shows that the effect of
technical change on the labor share is greater than the capital.
However, through estimating the same model, the effect of
technical change on the firm size was negative, which leads to
conclusion that the firm goes through average decreasing costs,
which in tutn has acheived the economies of scale due to the
increasing the firm size. Finally, the results indicate that the
economies of scale has the biggest share in the growth of total
factor productivity.
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