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THE EFFECTS OF TECHNICAL PROGRESS AND SALES TURNOVER ON THE
EMPLOYMENT OF LABOUR IN KANO AND KADUNA TEXTILE FIRMS

ABSTRACT

There are two divergent views about the effect of technical progress on employment.
One view states that technical progress is associated with an increase in the
employment of labour owing to the introduction of new products and increased
productivity, which help to create new demand for labour and material resources.
The other view argues that technical progress displaces workers owing to automation
and robotization of jobs/tasks formerly handled by several workers. Cross-sectional
and time series data from Nigerian textile industry provide opportunity to evaluate
these viewpoints. Employing regression model and OLS technique of estimation, the
study establishes on the basis of economic, a priori, statistical and second order tests
criteria that technical progress in the Nigerian textile industry appears to be
associated with a decrease in the employment of labour. Specifically, it is found to
have a negative effect on the employment of unskilled labour and a positive effect on
the employment of skilled labour. The results also confirm that the negative
employment effect outweighs the positive employment effect when the effects are
considered simultaneously. The sales turnover variable was also found to be
positively associated with the employment of labour. The values of R? in the three
equations of the model were reasonably high indicating goodness of fit. Most of the
parameter estimates were also found to be statistically significant. Equally, when the
second order econometric tests such as Park (1966) heteroscedastic test and Ramsy
(1969) model specification error test were conducted in order to test for the violations
of the desirable properties of the technique of estimation used, the results of the
various tests do not appear to invalidate the initia findings of the study. On the basis
of the overall results, one mgor recommendation is that solutions to Nigeria's
unemployment problems should not be found in massive control of techniques used
by firms and technological progress in Nigeria textile industry, in the interest of
higher productivity, long run growth and competitiveness in the world market.
Instead a package or an economy wide approach should be adopted. This involves
the rapid and massive promotion of small and medium scale enterprises that can
integrate both forwardly and backwardly with bigger industries in conjunction with
carefully designed tax and subsidy policies as well as the promotion of industrial
research activities that can modify on gradual basis or find local substitute to our
industrial raw materials, machinery and equipment. Future research in the area of
this study should focus attention on a more rigorous econometric approach through

richer data sets and disaggregated modeling to provide a more solid footing tor the
results of this study.
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CHAPTER I

INTRODUCTION

1.1  Background To the Study.

A country’s economic system does not use its resource efficiently, if a _
large number of people in that country want a job but do not have one or if :
many people work fewer hours than they would like, a case of
underemployment.

Unemployment however can be used to refer to any unused resource.
A fertile agricultural land, a quarry or a copper mine can be unemployed as
well as a professor in a University. In each case there is a cost to the

economy.

On the production side of the national accounts, the cost is the value
of the unproduced commodities; on the income side of the account, the cost
is the loss of wages and salaries when labour is unemployed and the loss of
rent, interest and profits when land or capital/resource are unemployed.

On the whole, most of the discussions about unemployment normally _
concentrate on the unemployment of labour for several reasons. First, _

statistics on unemployed labour serve as a fairly reliable indicator of total



unemployment. Two, the cost of human unemployment is usually
more obvious and dramatic than the costs of other kinds of unemployed
resource. For instance, an unemployed virgin agricultural land, a tin mine or
a machine does not strike or riot; it does not have a family of little machines
to support; it does not picket or show signs of malnutrition.

Another aspect of labour unemployment is that when labour resources
are unemployed there is usually a loss of past, present and future potential
output, because human capital depreciates much more quickly than other
kinds of capital or natural resources. For, instance, when a man is
unemployed for two years there is no way he can recover the two years
output lost, because he is capable of working only a limited number of hours
per day for a given number of days of his life span. He may after being
employved, put in some overtime hours, but it is unlikely that he will be able
to compensate for the lost hours or years. These hours of labour are lost
forever, as are the additional skills or knowledge he would have gained by
on the job training if he had been employed.

On the other hand, if a copper mine is shut down for ten years, there will be
a loss of current output, but not of the total production capacity of the mine.
To a lesser degree, the same is true of many capital goods. A drill press can

be left idle for several years during a recession but the remaining



hours of its total productive life can still be realised at a later date, when
economic conditions improve, provided that the machine has not been
allowed to rust and that it has not become obsolete. This is why studies
about unemployment usually focus on labour resources.

The first government in the world to acknowledge publicly a
responsibility to keep unemployment to a minimum was that of the United
Kingdom (Chambers encyclopaedia, 1969). In the white paper on
employment policy issued in May 1944, the government declared its aim to
be the maintenance of high and stable employment. During the following_
year, the government of Australia and Canada issued a similar declarations.
In 1946, USA followed suit with the passage of the employment act which
declared the intention of the government to use all practical means to
promote maximum production, employment and purchasing power.

Here in Nigeria similar pronouncements on unemployment problems
have been made time and again by successive governments at all levels as
well as in policy statements that usually accompany all our development
plans and budgeting speeches. Official unemployment statistics normally
released by Federal office of statistics ( FOS ) which many scholars viewed
with skepticism showed that between 1985 & 1986 , the rate of

unemployment in Nigeria was 5.7 % on the average . Apart from 1987 when



unemployment rate rose to 7% , the average rate between 1987 &

1993 actually fell to 4.2%.

lable 1.1 gives specific figures on unemployment rates in Nigeria for the
years 1985 - 1993.

Table 1.1 Nigeria unemployment rate 1985 - 1993.

Years %
[985 6.1
1986 53
1987 7.0
1988 3.3
1989 _ 4.0
1990 3.5
1991 3.1
1992 ' 4.0
1993 2.7

SOURCE: First Bank Business and Economic Review, Dec .1995 P. 14.
The interpretation of these figures suggest for, instance, that in the year
1985 out of every 100 employ able Nigerians about 6 people are

unemployed. This drops to about only 3 people in 1993.



1.2 Statement of the Research Problem.

The problem of unemployment has in most countries of the world
become one of the major concerns of government and the present economic -
recession has aggravated it to such an extent that it has become the focus of -
much research and international debate.

Rapid technological changes or progress in advanced countries and
some few developing countries as well as the adoption of these changes by
the majority of developing countries is aggravating further the seriousness
of the unemployment problem.

This is more so because technological change is normally -.
accompanied with new production processes for manufacturing industries
and these new techniques heavily rely on the demand for labour that is
highly educated and skilled so that there is a danger of displacing a
significant proportion of the labour force particularly in developing
countries. This is because the available evidence has also shown that those
requiring manual jobs constitute the largest number of the unemployed in .
many countries (Berg, 1978). This point also becomes highly relevant
because analysis of the unemployment question is always associated with
analysis of technology question, since technologies are largely categorised

in terms of their employment effects. Another factor which is said to
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accentuate the prevalence of unemployment is the increase automation of
the tertiary sector or white collar sector n@ely bank, insurance and related
services as well as automation in some bureaucracies evidenced by
computerisation of the accounting/payment system in some Universities as
well as some state governments.

In the light of the large and growing urban unemployment in less_
developed countries (LDCs), much attention is currently being paid to the
employment generating effects of their industrial development. Low labour
absorption in the industrial sector due to highly capital intensive techniques
has been widely held to be the key factor compounding the unemployment
problems of these countries (Todaro, 1977; Berg, et-al 1978; Morawatezt,
1975). In the case of Latin America see Hirshman (1968). In the case of "
Nigeria, see Iyanda and Bello (1979), Ekuerhare (1986); Yahaya (1983),
Fafohunda, (1979), Iyoha (1982 ), Odama and Kazi ( 1982).

Traditionally, the question of why there has been low labour
absorption in LDC’s industrialisation process has been interpreted as calling

for investigation into possibilities for capital labour (K/L) substitution,

Pickett and Robson (1977). ASH'M | R |

This view reinforces the notion that high unemployment as witnessed

in LDCs has been aggravated by the repercussions of rapid technological

-



change and innovations made possible by the invention of machine capable .
of doing what several workers had formerly done by hand or invention of .
new processes or management techniques that make use of little amount of
labour relative to capital.

However, the new view now is that technological progress is the right
solution for economic progress and attainment of full employment. New
techniques, it is argued, are mainly aimed at increasing productivity which
means reduction in costs, reduction in prices, increase in demand, increase .
in profitability, increase in investment and hence increase in job creation.

On the other hand, lack of technical progress appears to be generally
accepted as a barrier to increase in productivity, economic growth and full
employment.

It is the view of this study therefore that the relationship between
technical progress and the level of employment or the effect of technical
progress on the employment of labour cannot be assessed on a priori
grounds..

It is also the view of the study that scholars are unlikely to reach a
fuller understanding about whether the continuous use or adoption of highly
capital intensive techniques by Nigerian firms both indigenous and foreign

and recent computerization in banks are actually displacing labour by



simply comparing the arguments of the opposing sides. What is needed is a
series of case studies to show in specific countries and in specific industries
or firms what is actually obtained. For, instance, a preliminary investigation
conducted by the author in 1994 has revealed that at the initial stage,
computerization process in Diamond Bank Plc., Nigeria International Bank
(NIB) and in the three first generation banks namely United Bank for Africa
(UBA). Union Bank and First Bank has not actually displaced labour or
caused the banks to curtail employment substantially. The effect
computerization had in all the banks was a reduction in the amount of hours
spent to balance the daily operations.

The research problem of this study centers on examining the two opposing
propositions on the relationship between technical progress and
employment/job creation. The first proposition asserts that technical
progress is detrimental to job creation because it makes possible the use of
new machine/techniques/processes or new management techniques that
make use of little amount of labour relative to capital. The second
proposition argues that lack of technical progress has been universally
accepted as a barrier to increase in productivity, economic growth and
attainment of full employment. This view seems to suggest that technical

progress is the right solution for economic progress and attainment of full



employment. Technical progress, it is further argued, is always associated
with increase in productivity and efficiency which means reduction in costs,
increase in output, reduction in prices, increase in demand, increase in
investment, increase in profitability, increase in real incomes or wages
which are then translated into higher demand for workers which means
increase in job creation. At the same time innovation in product i.e the
creation of new products and or services directly increases employment as
demand for the these products is created.

One can therefore see a gap between the confidence of economists,
businessmen, policy makers and workers about the effect of new
technologies on jobs and this raises major policy challenges for many
countries. It also underlines the importance of further assessment of t.he.
links between technology and jobs. In Canada for, example, high
technology and high knowledge industries, although accounting for only
about one third of total employment contributed more to employment
growth than all other industries combined (Paye 1995). In the 1820s also,
many commentators were arguing that the increased productivity from the
introduction of machinery in the United Kingdom would reduce
employment. Over the half - century that followed both wages and-

employment increased.



Stmilarly, fears about widespread job losses in the USA from the
invention of the computer in the 1940s have been accompanied by higher
wages and no appreciable rise in unemployment. On the whole one can sce
clearly that a problem exists in the sense that no one can say with absolute
certainty that technical progress creates or destroys jobs.

It |a perhaps only through uccumululcd empirical research in specific
countries and in specific industries  or firms that we can get close 1o
knowing the actual effect of technical progress upon the level of
employment. |
[.3 The Objectives of the Study

The broad objective of this study is to examine the effects of technical

‘sales ;
progress and/turnover on the employment of labour in the Nigerian Textile
Industry. Other objectives of the study are:

i. To determine '/ the category of labour mostly displaced by

technical progress. Is it the skilled, semi skilled or unskilled.

ii. To ascertain whether or not technical progress leads to an increase

in the employment of skilled labour.

iii. To examine whether or not the negative effect of job loses as a

result ol technical progress outweighs the job gains in terms off

increase in the employment of skilled labour.

10



iv. To uncover the nature and the form of technical progress in
Nigerian industry.

v. To make suggestions for further research and recommendations
with regards to employment policy.

1.4 The hypotheses of the study

From the foregoing research objectives, the following
hypotheses have therefore been derived:
i. There is a positive relationship between technical progress,
sales turnover and labour employment.
i. There is a positive relationship between technical progress and
employment of skilled labour.
iii. There is an inverse relationship between technical progress and the

employment of unskilled labour.
1.5 SCOPE AND LIMITATIONS OF THE STUDY.

For convenience, cost consideration and fuller investigative study, the
selection of the textile firms has been limited to Kano and Kaduna States.
Even though the study areas namely Kano and Kaduna States of Nigeria are

ranked second after Lagos in terms of concentration and size of textile firms,

the relatively low number of the textile firms will easily allow for a

—
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complete survey of all the firms in the study areas. Therefore this study'
chooses to make a complete survey of all the textile firms in the study areas.
This will give the rare advantage of placing high premium on the conclusion
drawn from the study.

Complete survey in this type of study is also desirable because the
firms to be surveyed will obviously be of different ages. Some will be new
and some will be considered just old relative to those that are very old or
those that might be considered as pioneer firms in the textile business. It is
expected that the new firms might lead in adopting or acquiring the latest
innovations in processing or management. It is also possible for the older
firms to be more dynamic in adopting new techniques.

From the information available at the time of writing this thesis,

I the total number of textile firms in Kano State were 18 and those -

of Kaduna State were 12. These numbers include both operational and non--

operation ones. However, the field work revealed + those that

were functional at the time of the survey and those that were not. This

information pag also / -et%lly utilised in the section that .  analysed the

data.
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1.6 SIGNIFICANCE AND JUSTIFICATION OF THE
STUDY.

Most studies concerning the relationship between economic growth
and technology have concentrated on looking at the diffusion of new
technologies through case studies of firms or industries, but the outcome in
terms of employment are less frequently analysed, even though noteworthy
exceptions do exist. (Nelson & winter, 1982; Freeman, 1982). So this study
chooses to analyse the relationship between technical change or new
technologies and employment. Unemployment constitutes a serious problem
to the individual affected, his family, his community and the society at large.
Research of this nature and the likely findings, recommendations and
conclusion to be drawn from it could help arrest the prevalence of
unemployment as well as help those affected to become useful to
themselves, their families, their commu-nities and society at large.

The low employment generating effect of industrialization process in
LDCs has also led to the suggestions that future researches into these aspect
should focus on micro studies of particular industries or firms in which more
specific, detailed and definitive investigation of employment effects of

difTerent processes or technologies would be possible than in the earlier

13 | 1 IBRAR ey



more aggregate studies, (Pickett & Robson, 1977). This research is an
attempt to answer the call and contributes its quota for a more micro -
specific studies of enterprises to find out actually whether or not acquisition
or adoption of new technology actually displaces labour. All in all, the
significance of the study lies in the fact that it may make contribution in |
four different directions:
i) From the point of view of policy making on how to reduce
unemployment.
ii) Designing appropriate industrial policy that can promote
employment. For, instance, if positive verification is made which
shows that technical progress in Nigerian Industries destroys more -
jobs than it creates, then the case for government intervention to -
control the rate of automation will be strengthened.
iii) In terms of increasing the stock of knowledge in the area of
economics of technological change and lastly.
iv) Provides an opportunity to validate or invalidate the popular held
notion with no empirical evidence that Nigerian firms both
indigenous and foreign have since independence and up till today ‘-

been using highly capital intensive techniques with low labour

14



absorption thereby aggravating the high level of unemployment

already prevalent in the country.

1.7 METHODOLOGY.

7.4 Type of data used in the study.

Since the study examined the relationship between technical
progress, turnover and labour employment, both secondary and
primary data, were used. Time series data showing the number of
employees of the firms considered at different point in time, their
volume of sales (turnover) either in quantity or Naira value and
information relating to the nature or type of technical progress they
experienced individually were used. On the other hand, the.
secondary data were used to supplement the needed data that.

could not be readily obtained from source.
1.7.2 Measurement of the data used in the study

For the level of employment and turnover ( sales ) data , absolute figures
(values) were not used but rather percentage changes in those figures . For

the qualitative variable namely technical progress , dummy variables was
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used. A value of one (1) was assigned for firms that have experienced one
form of technical progress or another be it change in its production process
or technique , modification or improvement in its existing products, changes ..
in management style or organisational structure or computerization of |
certain operations i.e accounting / payment system. Otherwise , a value of

zero was assigned.

A\

173 Time period covered by the study

As stated under the scope of the study irﬁl’épter , the teleile .
firms ¢ surveyed were obviously of different ages. This suggest -
that the years they were established differs. This fact limits specifying
the time period - covered by the study. It also warrants the use of
cross-sectional data along with time series data. However , relatively
recent data pertaining to the level of employment of the firms
considered , their turnover ( sales ) and technical progress were given

prominence over older and more distant data.
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1.7.4 Sources of data.

The data for the study were sourced through field work as well
as through relevant textbooks , journals , government documents,
bulletins or gazettes , periodicals , statistical publications, bulletins of
private organizations or professional bodies , research documents , -
symposium , seminars , and conference papers and they have all been -
indicated in the biblography.

| B K Method of data collection

Survey method was used to collect the primary data needed.
Questionnaires were designed and administered on the number of
firms covered. The questions in the questionnaire were formulated in-
both open and close ended formats. The language of the questionnaire '
was English. The data were summarised, tabulated, and coded after
collection. Interview method was also used where applicable. On the
other hand the dominant method of collecting the secondary data was

by the use of library or desk research.

1.7.6 Sampling technique.

As indicated earlier under the scope and limitations of the

study purposive or non - probability sampling technique was adopted '
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1.7.7

due to the manageable number of firms in the study areas. This
approach is in line with complete enumeration survey.

Tools / Techniques used in the analysis.

Since the study  examined relationships between economic
variables, it became necessary to use correlation and regression
techniques. The ordinary least squares (OLS) method was employed
to estimate the parameters of the specified model. Analysis then
followed by first looking at the sign and size of estimated coeﬂ’icient-
as well as their standards error to see whether or not they accord with
theoretical or a priori expectations. Secondly, test of significance and
hypothesis testing were conducted to verify the validity or otherwise
of the null hypothesis. Thirdly, the values of the coefficient of
determination  ( R?) were also examined to measure the goodness
of fit of the estimated regression lines. Fourthly, Durbin-Watson .

statistics was used to test for autocorrelation as well as other.
appropriate tests to detect for the presence of multicollinearity,
heteroscedasticity,and model specification error. Equally, simple

statistical techniques such as the summary measures (mean or
averages ) , percentages, proportions, graphs and tables were also

employed in the analysis of data where applicable.
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1.8  Organisation of the study

The rest of the study was organised as follows. Chapter Il constituted
the theoretical framework and literature review. Chapter IIl presented an
overview of textile development in Nigeria. Chapter 1V specified the model ‘
ol the study as well as analysed and interpreted the results with a view to
addressing the research objectives and the hypotheses of the study.
Chapter V formed the summary, conclusion and recommendation part of the

study.
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CHAPTER 11

LITERATURE REVIEW
2.0 THEORITICAL LITERATURE

2.1 The Concept of Technical progress

There is almost a consensus in the literature in the use of the term
technical progress, technical change, technological progress or change to
mean one and the same thing. From the theoretical standpoint, according to
solmon (1976) a stationary economy is one in which technical progress is
absent and the capital stock is constant. As capital is used up in the
production of goods and services, it must be replaced by new equipment,
thus, in stationary economy, the amount of replacement investment is
identical to the amount by which capital stock depreciates. In such an.
economy, all net national output consists of consumption and net saving.
will be zero.

Technical progress can lead to continuos decrease in the real
resources required per unit of output as well as introduction of new
products. Technical progressaccording to Ghatak and Ingersent (1984 ),

has been a major historical factor in increasing the economy’s productive
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capacity. It has stimulated the rate of growth of demand though it impact on
the rate of investment.It has also proved to be beneficial to both individuals
and society as a whole. Producers or firms adopting improved techniques of
production benefit from an increase in profits. Consumers and the nation
stand to gain from increase in aggregate supplies, either through relief of
actual physical scarcity or lower prices or both. The nation gains by way of
improvement in the balance of payment account, if surpluses of firms are
exported. Even in LDC’s or where subsistence farming or activity
dominates, farmers still stand to gain from adopting high yielding variety
(HYV) because they will be able to produce more for their own
consumption with the same effort or the same amount with less effort. But

there tend to be losers as well whenever technical progress occurs and this is

one of the things this study intends to verify. «a SHIM [y \I
R T LIBRARY

The production process is often over simplified into a 2 factor
production function consisting of capital and labor in which capital
encompasses all non-labour inputs or factors. But, according to Staadinge (
1984 ) the production processes can be regarded as combining inputs, -
organizing work, and disposing of the output and proceeds in various ways -

Technological change may affect any part of it, from the form or

combination of raw materials or means of production such as machines and
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transport equipment to organizing the work process or modifying the

form and composition of output primarily by introducing new

commodities or services. Standing (1984), therefore concludes that it

would be wrong for scholars to depict technological change as merely

machine labour substitution. He further argues that some technological

changes have been organizational as in the case of assembly line

introduced in the 20th century at Ford. Others are electric or steam-

powered vehicles. Technological changes may also occur without extra

investment as with learning by doing and work process modification.

Standing (1984), concludes.

Technical progress or change has been broadly defined to

encompass both product innovation and process innovation (Hopkins,

1988).
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This definition does not limit process innovation to changes in
production process or computerization of operations obtained mostly in
manufacturing or service-oriented firms but extends to changes in style
of management because they all result in higher output or significant
reduction in costs, time and energy.

According to Ghatak and Ingersent (1984) technical progress
possesses two general properties. First, a new production function is
created such that any given quantity of resources yields a larger output.
Second, the proportion in which resources are combined to produce

given item at least cost are generally changed.
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In graphical terms as shown in figure 2.1 below, technical progress is
commonly conceptualized as a shift variable because it shifts the production
function positively and vertically.

Figure 2.1 EFFECT OF TECHNICAL PROGRESS ON THE
PRODUCTION FUNCTION
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(b )

In figure 2.1 (a) & (b) above, x represent any variable input with all
complimentary inputs assumed fixed and y represents output. The functional
relationship between x and y depends on the choice of technology, with t,
representing an improvement on t;. Thus, supposing x is the fertilizer
application rate and y is the yield of wheat, t; might represent a traditional
wheat variety and t, a new higher yielding variety. It should be noted that
in this case the technological improvement is not embodied in the variable
input (fertilizer) but in one of the fixed inputs, (the seed). The new higher

yielding variety is more responsive to fertilizer than the more traditional

variety in two senses:
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a) The yield per unit of fertilizer is higher above the threshold application
rate. In this case 0 in figure 2.1 (a) and a in 2.1(b) and

b) The economic response to fertilizer extends to a higher rate of
application. Tangents p and p' represent ".' a constant fertilizer usage,
wheat price ratio and the points of tangency between p or pl, while t1 or
(12) signify the optimum application rates subject to the usual neo-
classical assumption. That is profit is maximised, where dy/dx= the ratio
of prices of factors px/py.

A slightly different perception of the term technical progress have
been given by Cobeljic and Stojanovic, Kregel and Schumpeler . Kregel
(1988) sees technical change to mean altering the skills of people, education
and training process. It also means changes in work organization,
informatization of office jobs to reduce middle level management, use of

home computers, fast foods and use of new models for plant and office

S—
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organization. .| KAS

Schumpeter (1934) even argues that technical progreés can be said to
occur if there is an improved social relations between blue and white collar
workers because improvement in social relations has the same effect as the
installation of new machinery, small in terms of improving productivity and
efficiency. Cobeljvic and Stojanovic (1969) have also viewed the concept of

new technology and or technological progress to imply new techniques that
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are at higher level than the existing national standards, but need not
represent the world is peak. This view suggests that what constitutes
technical progress in Nigerian textile industry may not be considered as
such in say British textile industry because of their different levels of
industrial development. This definition equally suggests that technical
progress can be regarded as a relative concept and as an evolving process, It
is also consistent with the wider notion of technical progress as merely .
representing a marginal advance from existing technology or mechanization
of communication in firms , that is the use of telephone , fax and installation
of video cameras for security and as a means reducing pilferage by workers
to enhance profitability.

Parikh (1985) and Levacic and Rebman (1982) have viewed technical
change as referring to differences or changes in input or output coefficients
resulting in more output with the same input levels, or same output with
lower input levels. Parikh for instance, exemplified technical progress in .'
agriculture to take one or a combination of the following forms:

(i) improvement in irrigation or its introduction

(i1) introduction of short duration new variety seeds or fertilizer and
(iii) use of tube wells ( pumps), tractors and mechanical threshers or

harvesters. These are summarized as 3 kinds of innovations or

3m., namely new methods, new materials and new machine.
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According to Kontsoyannis (1979) technological progress constitutes a new
and more efficient methods of production as well as inventions that result in
increase efficiency of all methods of production. Graphically, the effect. of
innovation in process can be shown as an upward shift of the production function
figure 2.2 (a) or a downward movement of the production isoquant figure 2.3 (b).
The shift shows that the same output may be produced by less factor inputs or more

output may be obtained with same inputs.

Figure 2.2.
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According to Dernburg et - al (1968) the neo-classical growth theorists
assume that full employment saving is automatically invested and attempt to

analyse the properties of the full employment growth path by making various
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assumptions about the rate of technical change, the rate of growth of the labour
supply and the possibility of technical substitution between factors of production.
They further argue that much of the analysis of neo-classical theory quite
complicated, but its essential ingredients can however, be illustrated if we assume
that the production potential of the economy is represented by what is called the
“Cobb-Douglas” production function:

Y = AK*N'"™*

Where the exponent * is a positive fraction and represents the fraction of income
that accrues to capital and also equals the elasticity of output with respect to
changes in the capital stock.

The full employment level of output in the above formulation is a function of
the quantity of capital K, the supply of labour N, and of a scale factor A which we
can assume grows at a steady rate and represents the effect of technical change.
Implied in this formulation are the following assumptions:

i) The production function is homogenous of degree one. In other words, if both K
and N increase by same proportion, Y increase in the same proportion.
ii) Technical change is neutral. This means that technical change will raise the

marginal product of both factors in the same proportion and that the marginal

rate of substitution will be constant.

iii) Production is subject to diminishing returns, which means that if the quantity of

al
“'
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capital is held constant, increases in the quantity of labour will yield successfully
smaller increments to output. This suggests that capital coefficient will only rise
with an improvement in technology and with a rise in the labour - capital ratio.

The presence of diminishing returns produces the important result that an
increase in the fraction of income which is saved may not raise the growth rate. If

the fraction of income saved increases, the required amount of investment increases
and the stock of capital and the level of income initially grow more rapidly, which
implies that the labour capital ratio falls. This means that the increased relative
supply of capital causes the capital coefficient to fall. Therefore, each dollar of
investment adds less to potential output and the growth rate tends to diminish and to
return to its initial level. On the basis of the above analysis Dernburg et-al (1968)
conclude that :
a) growth in per capita output is not possible in the absence of technical progress.
b) the rate of growth cannot be a function of the fraction of income that is saved
since any decrease in the ratio of N /K is brought about by an increase in saving
immediately reduces the capital coefficient and the rate of growth. This is
because the growth rate cannot be permanently raised by an increased in the
fraction of income that is saved and invested due to the presence of diminishing

returns to capital.

However, the above model of growth has been criticised by Phelps and
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Frankel (1962) on the ground that it assumes that technical change is entirely
organizational, (see Dornburg, 1968). They argue that most technological
improvements enter the productive process by being embodied in r;ew
machinery and equipment. Therefore, in order for the growth rate to be
raised by an increase in the saving rate, it would have to be the case that the
rate of technical progress is itself a function of the quantity of investment.
Equally, it was observed that societies that have a high capital labour - ratio
tend to be the most technologically advanced. The idea is that although a rise
in capital / labour ratio ( K / N ) will tend to cause a fall in the marginal
product of capital, the increased capital brings with it improved technology
that offsets the tendency toward diminishing returns. In conclusion, one can
say that the rate of growth of output in the long run depends upon the rate of
technical change and the rate of growth of the supply of labour. Changes in
the fraction of income saved and invested will not affect this rate of growth,
unless the effect of the increase in saving and investment is to raise the rate at
which technical progress gets into the productive system. This point m;ade
Dernburg (1968) to argue that the traditional notion that more savings is

always good must apparently be rejected even on non - Keynesian grounds.

o
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2.2 Factor-Biased technical progress

According to Ghatak and Ingersent (1984), economic theorist usually
distinguish between 3 types of technical progress based on factor input
ratios as follows:

I. Hicks-neutral technical progress under which despite the change in’
output, the capital labour (K/L) ratio remains constant.

II. Harrold-neutral technical progress under which the capital-output (k/o)
ratio remains constant, so that factor proportions are biased in favour of
saving labour. That is, the capital-labour (k/L) ratio increases.

I11.Solow-neutral technical progress under which the labour-output (1/0)
ratio remains constant, so that factor proportions are biased in favour of
saving capital. That is, the capital- labour (k/I)ratio decreases. |

However, the adoption of factor biased technical changes does not
necessarily imply that in total , less of the disfavored factor will be
employed. For, example, far from decreasing the total demand for labour,

the adoption of labour-saving Harrod-neutral technology may initiate a

process of economic adjustment which actually creates more jobs or-

lengthens working hours.
A 2-factor isoquant diagram labeled figure 2.3 below will help clarify

the argument.



FIGURE 2.3 FACTOR BIASED TECHNICAL CHANGE.

. e
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In figure 2.3 above, isoquants B, and p represent identical levels of output
but different techniques of production i.e they exist on different production
surfaces. But the technique underlying po is more labour intensive or less
capital intensive than the technique underlying pt. The higher level
isoquant pt belongs to the same family as R- The slope of the isocost IineA
01 represents the K/L price ratio and similarly with the isocost lines 02 and |
03, representing the higher levels of total outlay. Suppose that the initially
the producer is in profit maximising equilibrium where p0 is tangent to O2
giving employment to OL1 labour and OK1 capital. Factor proportions are
signified by the slope of the ray L/K. Suppose now that the producer
switches to a more capital intensive production without adjusting the level

of output. At the new equilibrium where R is tangent to 01, a lower labour
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input of 0L2 is combined with a higher capital input of Ok2. The difference
in slope between the rays of L/K and L' / K' signifies the capital-using bias
of the shift to the new technique.

But, assuming constant prices, pt is not the profit maximizing level of
output. Compared with the initial equilibrium on Po, total costs have been
reduced from the level O2 to level Ol. Thus, assuming that factor"
proportions are now fixed at L'/K', the new profit maximizing level of -
output must be further from the origin than OL2, OK2. Expanding output
along any scale-line such as L'/K' necessarily entails employing more of
both factors. Suppose that, following the switch to the more capital-
intensive production technique, the profit maximizing level of output
increases to pt. Then, the factor inputs level are correspondingly increased
to OL3 labour and OK3 capital. So at OL3 the employment of labour is in-
fact more than at the original profit maximizing equilibrium of OL1 on Po. |

The above graphical analysis suggests that depending upon the
direction of the change , a simultaneous change in the factor price ratio may
either reinforce or offset the effect of a change in the choice of production
technology on total factor employment levels. For this reason, it is

impossible to determine on a priori, whether , for example, the adoption of .




labour saving technology will really displace labour or actually create more

jobs.

|
2.3 Embodied and Disembodied Technical Progress

Uri (il984) has demonstrated that classification of technical progress
may be approached from two perspectives. On one hand, interest may centre
on whether the initial impact is capital saving, labour saving or neutral in
its input saving effect. On the other hand, technical progress can be
.classiﬁed by the way it affects the efficiency of the inputs. By definition , -
technical pqugress is called disembodied if its effects are reflected in the -
increased Lfiﬁciency of all existing labour or capital stock despite their age.
On the other hand, technical progress is called embodied, if it affects
productivity of the capital stock which is newly introduced into the
production process. Classification of the technical progress are also
expressed according to Hicks (1932) and Harold(1948).

Hicks (1932) defines technical progress to be capital using, neutral or '-

labour uéing depending on whether the marginal rate of technical

|
substitution of capital i.e (MRTs) decreases, remains unchanged or

increases at a given capital-labour ratio.
H l od (1948) defines technical progress as capital using , neutral or

labour using according to whether the capital-output ratio increases, remains
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unchanged or diminishes for a given cost of capital. In other words,
technical progress is capital using, neutral or labour using according to
whether the output elasticity of capital increases, remains fixed or
diminishes.

2.4 Indicators or measures of Technical progress

Lall (1992) has provided two indicators or measures of technical
progress , namely output and input measures. To a large extent these
measures have appeared to be widely accepted and used.

The output measures or indicators include the number of new
products introduced, the number and rate at which the existing ones are
improved or modified as well as statistics on patents right and trade marks.
Other output measures include the number of scientists and engineers
engaged in research and development ( R&D ) as well their ratio to th_e total
population.

The input indicators or measures include the magnitude of firms
expenditure on research and development ( R &D ) , the percentage
expenditure bn (R&D ) relative to a Nation’s GNP , the introduction , -
adoption or acquisition of new production process , technique or machines -

as well as the introduction or adoption of new management style.
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Other measures according to Kregel ( 1988 ) include the extent and -
magnitude to which employees of a firm or industry are sent for training and
retraining or alteration of workers skills to meet the demand of new
processes . Computerization of accounting / auditing and payment system
can also be regarded as another indicator or measure of technical progress.
So also mechanization of communication system within a firm which
involves the use of telephone , fax machines and intercoms. To Schumpeter
( 1934 ), improvement in the social relations between blue and white collar
workers can also be regaraded as a measure or indicator of technical
progress. Other measures include informatization of office jobs to reduce
middle level management, use of home computers and fast foods and use of

new models for plant and office organization.

2.5 MODELS/THEORIES OF EMPLOYMENT

2.5.1 CLASSICAL OR AUCTION MODEL | ©/% 1 /5840101 (i8aan

This model treats labour market just like a commodity market (see
Gordon, 1974). Labour is presumed to be sufficiently homogenous within
classes so that the level of wages for a particular class of labour or skill can
be observed by all participants. Wages are therefore assumed to fluctuate

just like commodity prices fluctuate in response to demand and supply and
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potential employees can always find employment at this going wages. The
model assumes perfect knowledge on the part of employees and employers .
about the market conditions. Wages are also assumed to be flexible upwards .
and downwards in response to changes in demand and supply of labour. A
fictitious auctioneer is assumed to clear all excess supply and demand of
labour. Therefore, the market will always clear and that any unemployment
that results can be regarded as transitory or voluntary; otherwise it might be
caused by labour union action or minimum wage legislation. Thus, the
labour market is in equilibrium at that real wage which equates the demand -
for labour with the supply of labour. The equalibrium level of employment |
established at the market clearing real wage will be consistent with full
employment. Nobody who is willing to work at the equilibrium real wage
rate is unemployed except while searching for a job. The existence of
unemployment and vacancies do not imply that labour markets remain
permanently uncleared. The unemployment which arises when the real wage
is greater than the market clearing real wage is termed classical
unemployment. One prediction of the model which is consistent with its
assumptions is that wages and prices move pro-cyclically, that is they rise

during boom and they fall during recession.
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