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Abstract: Problem statement: Increasing growth of population and shortage of producing capacity in
Bangladesh have caused serious unemployment crisis and has forced the authorities to look for ways to
reduce unemployment rate. Due to difference of structure and technology used in economic sectors and
activities, the effects of factors on employment are different. So, for the purpose of findings
alternatives to reduce unemployment rate in Bangladesh, it is necessary to estimate employment
functions in all sectors and activities, analyze the most important factors and variables on these
functions. Approach: In this study an attempt had been made to estimate short-run employment
functions in manufacturing industries of Bangladesh, which are one of the most important sectors that
has formed meaningful percent of country employment and gross national production. Adjustment of
employment to its desired level and short run returns to employment had been explored in this study.
Results: The model type I in comparison to the model type II of the relationship between value added
and employment, which had been found to fit quiet well in Bangladesh manufacturing industries. The
results showed that 1% increase in gross value added leads to 0.379% increase in employment. The
coefficient of lagged employment is positive, indicated that the level of previous years employment
increases the present year employment. Conclusion: The result also showed that the employment is
negatively related to the real wage rate and the elasticity of employment with respect to real wage is
about -0.251. The growth rate of value added exceeded the growth rate of employment in
manufacturing industries in Bangladesh.
Key words: Value-added, employment, employment functions, growth
short-term employment function. The restriction of the
employment demand to follow either Cobb-Douglas or
the generalized Leontief form gives insignificant wage
elasticity but significant employment demand elasticity
studied by[17]. The short-run movements of employment
productivity over the business cycle have received
special attention and, consequently, several empirical
studies of the relationship between value added and
employment
have
recently
been
available
in[8,11,18,19,24,29]. As argued by[24] that the methodology of
estimating employment functions do not founder on the
shoals of algebraic tautology, which diminish the
estimates of some estimates of aggregate production
functions, as noted by[27].
There have been a number of studies on the
employment function have been investigated in

INTRODUCTION
In macroeconomics, one of the controversies
question is to whether or not unemployment can be
largely attributed to the real wage being too high. The
question has been interpreted as essentially an empirical
issue. The neoclassical approach suggests that, in the
long run, capital-labor substitution and wage flexibility
guarantee full employment and, hence, one can derive
estimates of the elasticity of employment with respect
to the real wage using the neoclassical production
function. In addition, the short-run influence of
expenditure upon production, employment, hours
worked, labor productivity and unemployment have
received comparatively little attention. The implications
of Oi’s hypothesis is examined by[26] with the use of a
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industries of Bangladesh and that the estimated
parameters will suggest for further modifications of the
model. In this study, third we show that it is possible to
obtain a negative value of the elasticity of employment
demand with respect to wage rate, even though there
may be no behavioral relationship involved.

manufacturing industries. Some of these have been
undertaken for developed countries e.g.,[8,30,32]. The
way[2,3,12-14,17,26,28] provide no support or only weak
support for a negative value of the elasticity of
employment demand with respect to wage rate in
industries. Some others undertaken in the context of
developing countries e.g.,[1,9,21,25] but in general, not
found empirical support for a negative value of the
elasticity of employment demand with respect to wage
rate in manufacturing industries. By contrast, a study
undertaken by[3,15,16] on NBER manufacturing industry
database, supplemented by data from the OECD
database has come up with empirical evidence that
clearly a negative value of the elasticity of employment
demand with respect to wage rate. In addition, the
logarithm of the real wage rate is statistically
significantly inversely related to logarithm of
employment shown by[2], even when it is known by
construction that employment is not a function of the
real wage.
The studies discussed above are different but all
are estimating the effects of different variables on
employment through productivity. Since employment
demand depends on a number of factors besides value
added, it becomes important to identify the factors,
besides value added, which may explain the relatively
faster rate of employment absorption. To study the
effect of the value added and lagged-employment on
the industrial employment, the estimation of an
employment function is necessary for the
manufacturing industries of Bangladesh. This study
explores the short-term employment function to know
relationships between employment and value added in
the manufacturing industries of Bangladesh and
estimates the other important things in the study which
are related to refer to scale and adjustment of
employment to its desired level.
In this study, first we report on the results of an
empirical investigation of the relationship between
value added and employment in the manufacturing
industries of Bangladesh. Our purpose in undertaking
this investigation has been three-fold. First, we wish to
ascertain whether the model which has been found to fit
quite well in Bangladesh manufacturing industries.
Second, we wish to present some tentative explanations
of the manufacturing industries of Bangladesh in the
parameter estimates of the model. Such explanations
may ultimately enable us to develop a more general
model in which these parameters are themselves
dependent variables. The evidence, which will be
presented in this study, has led us to the conclusion that
the basic model has considerable explanatory power for
the movements of employment in the manufacturing

MATERIALS AND METHODS
Basic explanation of short-term employment
functions: For cyclical productivity fluctuations might
be summarized thus: Employers are aware of an
optimal or 'desired' level of employment corresponding
to each rate of value added and probably subject to nonincreasing returns. However, with gross value added
varying, they do not generally wish to adjust
employment fully to its varying optimal levels in each
time period because of costs of change-adjustment
costs. These adjustment costs are such that at low rates
of value added more than the desired amounts of labor
is held by employers and at high rates employers have
less labor than they would ideally wish, the overall
effect being to smooth out fluctuations in observed
employment relative to fluctuations in output and
desired employment. Adjustment costs are due to the
costs involved in hiring, firing and training labor,
reinforced by uncertainty about the future and it is
assumed that they generate an adjustment function of
the general form:

(

E t − E t −1 = f E t ∗ − E t −1

)

(1)

Where:
f
= Some function
Et* and Et = The desired and actual
employment in period t

levels

of

f therefore gives the actual change in employment
as a function of the desired change, with Et-1 the number
of workers on hand at the beginning of period t. The
optimal level of employment for a period is generally
supposed to be determined by the planned rate of output,
the state of technology and the stock of capital on hand.
For simplicity, the planned rate of output is usually
proxied by actual output and capital and technology are
bundled together into a trend term, so that:
E t ∗ = g ( Vt , t )

(2)

Combining (1) and (2):

(

E t − E t −1 = f g ( Vt , t ) − E t −1
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(3)
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by consumer price indices to construct real measure of
wage rate index.

The specification of short-run employment
function also incorporates a Koyck adjustment
mechanism of actual employment input towards its
desired level i.e.:

Model: The two seminal attempts to construct a model
of cyclical employment functions for[4,5]. We base our
exposition on the approach of[4], since there has become
the standard type of models.
The main features of this model are as follows:
The observed level of employment in manufacturing
is assumed to be demand determined. Supply constraints
are either entirely absent or quantitatively unimportant.
Since our analysis covers only manufacturing, the
assumption that supply constraints are unimportant may
not be too restrictive[5].
The typical entrepreneur regards his sales, his capital
stock and his techniques of production as exogenous in
the short run. All three may change, however, owing to
long-run decisions taken by the entrepreneur or owing to
factors entirely outside his control.
There is a constant relationship between sales and
output, so that output can be treated as exogenous[10].
Consequently, the entrepreneur's desired employment
services (Es) can be written as a function of the three
exogenous variables, namely gross value-added (Vt),
capital (Kt) and techniques of production (T):

λ

 E∗ 
Et
=  t  , 0 ≤ λ ≤ 1
E t −1  E t −1 

Where:
Et = Actual employment input at time t
Et* = The desired level of employment input
λ = The speed of adjustment of employment towards
the desired level
Data description and variables: The main source of
data is the annual report of the Census of
Manufacturing Industries (CMI), which was collected
from Bangladesh Bureau of Statistics (BBS). Our area
study covers all 3-digited census factories, under
registered manufacturing sector of Bangladesh over the
period 1981-82-1999-2000. The estimates at constant
prices (1981-82 = 100) are derived.
Value added (V): Gross value added figures are used
in this study to represent value added and is equal to
gross output minus industrial cost. Industrial costs
include cost of raw materials, fuel and electricity. We
use value added instead of net value added to avoid the
arbitrariness involved in depreciation estimates. To
obtain the gross value-added series in ‘constant prices’,
the yearly current values were deflated by industry
price indices to obtain real measure of value added.

E s = f ( Vt ,K t ,T )

(4)

In accordance with conventional theory, we expect
Es to rise with a rise in Vt and to fall with a rise in Kt or
a rise in T.
Employment services (Es) have two dimensions,
namely the number of men employed (E) and the
average hours worked. Thus, given the level of (Es), the
entrepreneur must make a joint decision on the optimal
number of men and the optimal number of hours. If he
is assumed to minimize total employment costs, then
the optimal number of men employed (E*) will be
influenced by the exogenously given level of normal or
standard hours (H), above which overtime rates of pay
apply and by the ratio of overtime to standard pay,

Employee (E): The number of employees directly or
indirectly engaged in production is used in this study as
employment. It covers all workers, including
administration, technical, clerical sales and purchase
staff so that all production and non-production workers
except temporary daily casuals and unpaid workers are
included in the analysis. In brief, they include
production workers, salaried employees and working
proprietors. The best measure of employment is the
number of hours worked. The number of employees
was weighted by the base year wage rates to obtain
measures of employment.

 w2

 w1


 . In symbols, the relationship between the desired


level of employment (E*) and its determinants can be
written as[23]:

Wage rate (W): Money wage rate was employment
cost divided by number of employees. Employment
cost includes wages salaries, cash and non-cash benefits
paid to all employees excluding payment made to
contract employee. Wage rate represents average
remunerations including money value of benefits and
privileges per person employed. Wage rate is deflated


w 
E ∗ = F  E s , H, 2 
w1 


(5)

where, E* will rise with a rise in Es but it may rise or
fall with increases in H or
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For the present purposes it is assumed that the
functional forms of Eq. 4 and 5 are log-linear. Further,
owing to the lack of appropriate data, we must assume
that the capital stock (Kt) and Technology (T) can be
approximated by a time trend and that normal hours (H)

•
•

 w2 
 . are
 w1 

and the ratio of overtime to standard pay 
either constant or vary smoothly
Consequently, Eq. 4 and 5 reduce to:
log E t ∗ = β0 + β1 log Vt + β2 t

over

time.

•
•

(6)

•

where, t stand for time.
Entrepreneurs are assumed to adjust to their desired
level of employment with a lag. There are two reasons
for this lag. First, changes in the level of employment
have costs which are likely to rise with the speed of
adjustment. Second, entrepreneurs may not be certain
about future levels of E* and, hence, they may not
adjust fully to current changes in E*. A convenient lag
structure is the well-known stock adjustment process
according to which:

(

log E t − log E t −1 = (1 − α3 ) log E t ∗ − log E t −1

)

Model type I: We modify the basic Eq. 8 following[2]
to be used in this present study:
log E t = α 0 + α1 log Vt + α 2 t + α 3 log E t −1 + α 4 log w t

(7)

(7a)

where, (1-α3) is the proportion of the logarithmic
difference between actual and desired employment
which is eliminated in the current period. The lag of
actual employment behind desired employment implies
that if actual employment exceeds (falls short of)
desired employment actual hours must all short of
(exceed) desired hours[23].
When Eq. 6 and 7a are combined, obtained the
following equation by[6] which is identical with the one
used by[4]:
log E t = α 0 + α1 log Vt + α 2 t + α 3 log E t −1

The adjustment coefficient of employment to its
desired level is δ = 1-α3. The long run employment
elasticity with respect to value added denoted by
γ1 =

α1
. The long-run employment elasticity with
1 − α3

respect to time trend denoted by γ 2 =

α2
. The short
1 − α3

run elasticity of employment with respect to wage rate
is given α4 and the long-run employment elasticity with

(8)

respect to wage rate denoted by β =

According to Eq. 6-8, the β′s can be obtained from
the α′s by the following formula: βi =

(9)

Where:
Et = The employment in year t
Vt = The gross value added in year t
t = The time trend variable
Et-1 = The employment in year t-1
wt = The wage rate in year t
α1 = The short-run employment elasticity with respect
to value added
α2 = The coefficient of time trend which is a proxy
variable for capital and technology

or
log E t −1 = (1 − α 3 ) log E t ∗ + α 3 log E t −1

production function and employment in industry
adjusts partially to its desired level
The log structure underlying the model requires the
coefficient of lag-employment to be a positive
fraction.
The level of employment, prevailing technology
and capital is constant and value-added determines
the growth rate
Capital and technology can be approximated by a
time trend
Entrepreneurs adjust to their desired level of
employment with lag
Employment supply conditions and other factors
are quantitatively unimportant

αi
. We obtain
1 − α3

α4
. The short
1 − α3

run returns to employment or short-run returns to scale
1 − α3
. Annual rate of technical progress
α1

least squares estimates of the α′s.

is given by ζ =

Assumptions: These models are derived from
production function under the following assumptions:

is P = −

•

The variable time trend t is used for representing
the effects of technology and capital on employment.
The variable lag-employment Et-1 is used for estimating

The production technology is represented by a
Constant Elasticity of Substitution (CES)
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LogEt = 1.450+0.285logVt +0.174E-03t+0.522log Et-1-0.251logwt
(1.236) (0.149**) (0.011***) (0.176*) (0.169***)

the coefficient of adjustment of employment with its
desired level. The desired level of employment is the
optimal number of men employed to minimize the total
employment cost. The adjustment coefficient of
employment to its desired level indicates the percentage
of any difference between the logarithms of desired and
actual employment during the year.

Adjusted R2 = 0.958, DW = 1.583, Sample No. = 19
*

Denote statistical significance at 5% level
respectively
** Denote statistical significance at 10% level
respectively
*** Denote statistical insignificant

Model type II: We modify the specification of the loglinear employment function (8) following[6] to be used
in this study:
log E t = αɶ 0 + αɶ 1 log Vt + αɶ 2 log E t −1

The following values of δ, β, γ1, γ2, ζ and P are
derived from the estimated parameters of the
employment function (9):

(10)

Where:
Et = The employment in year t
Vt = The gross value added in year t
Et-1 = The employment in year t-1

δ = (1 − α 3 ) = 1 − 0.522 = 0.478, β =
γ1 =
ζ=

The short run elasticity of employment with respect
to value added is given by αɶ 1 . The adjustment
coefficient of employment to its desired level is
δɶ = 1 − αɶ 2 , and the long-run employment elasticity with

α1

1 − α3

1 − α3

α1

= 0.596, γ 2 =

α2

= 1.677, P = −

α2

1 − α3
α1

α4

1 − α3

= −0.525,

= −0.0191,

= −0.03219

Estimations for the model type II: The estimated
Eq. 10 is presented below (standard errors in
parenthesis):

αɶ
respect to value added denoted by γɶ = 1 . The short
1 − αɶ 2

run returns to employment is given by ζɶ =

log E t = 0.412 + 0.379log Vt + 0.600log E t −1

1 − αɶ 2
.
αɶ 1

(0.328)

(

2)



n


 1 − n var ( ηˆ 1 ) 



* Denotes statistical significance at 5% level
The following values of δɶ , γɶ and ζɶ are derived
from the estimated parameters of the employment
function (10):
αɶ
δɶ = (1 − αɶ 2 ) = 1 − 0.600 = 0.400, γɶ = 1

(11)

= 0.948,
1 − αɶ 2

1 − αɶ 2
ζɶ =
= 1.055
αɶ 1

Where:
d
= Durbin Watson (DW) statistic
n
= Sample size
var ( ηˆ 1 ) = Estimate of variance of η̂1
η̂1

(0.128∗ )

Adjusted R2 = 0.955, DW = 1.616, Sample No = 19

Test for serial correlation: Durbin-Watson test
procedure assumes that the data matrix should be nonstochastic. It is violated or cannot be used when there is
lagged-dependent variable as independent variable
among regressors. Durbin has derived an alternative
large sample h-statistic for testing serial correlation.
Then, we used the following test statistic:
h = 1− d

(0.115∗ )

In comparing both employment functions, the
model type I found to fit better and appear to perform
satisfactory in Bangladesh manufacturing industries.

= Coefficient of lagged variable

Table 1: Matrix of zero order correlation coefficients
Et
Vt
Et-1
t
Et
1
0952
0.966
0.966
Vt
1.000
0.918
0.955
1.000
0.959
Et-1
t
1.000
Wt
-

RESULTS
Estimations for the model type I: The estimated Eq. 9
is presented below (standard errors in parenthesis)
(Table 1):
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0.012
0.060
0.101
0.077
1.000
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Table 2: Annual growth rates in value added and employment
Growth rate (percent per annum)
--------------------------------------------Period
Value added
Employment
1981-1982-1990-1991
0.8376
0.8198
1991-1992-1999-2000
1.1193
0.6626
1981-1982-1999-2000
0.9217
0.7660

added indicates that increase in value-added will lead to
a less than proportionate increase in employment. The
value of γ1 raise some special and important problem
and we have found attention to the fact that the value of
γ1 is below unity. This means that a rise in value added
(V) of 1% is normally associated with a rise in optimal
level of employment E* of less than 1% or
alternatively, that a rise in E* of 1% is normally
associated with a rise in V of more than 1%. This is
actually refers to this phenomenon as “short-run
increasing returns to employment”. This also supports
with the results of[33]. The value of ζ as short-run
returns to employment (1.677) seems unreasonably
high. It suggests that increasing returns to employment
in manufacturing industries of Bangladesh. The value
of P (-0.031219) can be interpreted that the annual rate
of technical progress in Bangladesh reduces 3.12%,
which is undesirable.
The computed value of “h” statistic is 1.417 from
equation number (11) and “h” statistic is distributed
normally with mean zero and variance unity. For 95%
level of confidence the critical value is ±1.645. Since
the computed value of h-statistic (1.417) is in
acceptance region, we can accept the null hypothesis
that residuals are serially independent.
For model type II, we found the adjusted R2 =
0.955 which indicates that about 96% variation in
employment is explained by variations in value added,
lagged-employment.
The short-run employment elasticity with respect
to value added is positive but inelastic (0.379) indicates
that although increase in value added leads to increase
in employment but this is not proportionate. It appears
from our results that 1% increase in value added leads
to 0.379% increase in employment. The long-run
employment elasticity with respect to value added is
γɶ = 0.948. A less than unitary elasticity of employment
with respect to value-added indicates that increase in
value-added will lead to a less than proportionate
increase in employment. The result also shows the
positive relationship between lagged employment and
present employment. The coefficient of lagged
employment Et-1 is positive and indicates that elasticity
of employment with respect to lagged employment is
positive and inelastic (0.600). The level of previous
year employment increases the present year
employment but it is not proportionate.
The adjustment coefficient δɶ indicates that

DISCUSSION
For the Model Type I, we found the adjusted
R2 = 0.958 which indicates that about 96% variations in
employment is explained by variations in value added,
lagged-employment, the time trend and wage rate. The
coefficient of time trend is negative and insignificant
and violates the hypothesis that capital and technology
can be approximated by a time trend. The long-run
employment elasticity with respect to time trend
coefficient γ2 = -0.0191 shows that the negative time
trend. The employment elasticity with respect to value
added is positive but inelastic (0.285) indicates that
although increase in value added leads to increase in
employment but this is not proportionate. It is observed
from our results that 1% increase in value added leads
to 0.285% increase in employment. The result also
shows the positive relationship between lagged
employment and present employment. The coefficient
of lagged employment Et-1 is positive and it indicates
that elasticity of employment with respect to lagged
employment is positive and inelastic (0.522). The level
of previous year employment increases the present year
employment but it is not proportionate. This result is also
consistent with the implication of Eq. 7 namely that (1α3) should lie between zero and unity.
The estimated adjustment coefficient δ = 0.478
indicates that adjustment of employment to desire
employment takes place in Bangladesh. The adjustment
coefficient (δ) indicates that there are approximately
50% variations between desired and actual level of
employment during the time period. The elasticity of
employment with respect to wage rate is negative (0.251) which supports the findings of[18]. This variation
in wage rate leads to a variation in employment in the
manufacturing sector. The short-run elasticity of
employment with respect to wage rate is 0.251 and the
long run elasticity is 0.525. Thus it appears that 1%
increase in the wage rate will, others things remaining
the same, reduce employment by 0.25% within one year
and its cumulative effect will be to reduce employment
by 0.525%. The short-run elasticity of employment
with respect to value-added is 0.285 and the long-run
elasticity is γ1 = 0.596. The finding of a less than
unitary elasticity of employment with respect to value-

()

there are approximately 40% variations between
desired and actual level of employment during the
time period. The value of ζɶ as short-run returns to
employment (1.055) seems high. It suggests that
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positive for both employment functions. The coefficient
of adjustment of employment to its desired level is
about medium. The model type I shows that the speed
of adjustment is not so bad in Bangladesh. The annual
rate of technical progress is low for the manufacturing
industries and technology is positively related to
employment in Bangladesh.
The employment elasticity with respect to real
wage rate is found negative and low (-0.251) that
supports also the results of Felipe and McCombie[16].
Finally the short run returns to employment shows that
increasing returns to employment in Bangladesh.
In comparing pre liberalization period, the growth
of value added and employment per annum has
increased and decreased respectively than that of post
liberalization period. The overall trends in value added
and employment have increased but the growth rates
are not proportionately increased.

increasing returns to employment in manufacturing
industries of Bangladesh.
Similarly since the computed value of h-statistic
(1.0085) is in acceptance region in case of 95% level of
confidence, so we can accept the null hypothesis that
residuals are serially independent.
Employment growth in Bangladesh manufacturing
industries: As[31] detected the structural stability of the
break point as 1991-92 using Chow test. In addition, the
reason of taking the break point as 1991-92 is that since
the trade liberalization was introduced in the mideighties, its impact was found from the early nineties[32].
Annual growth rates in value added and employment
have been studied in Bangladesh manufacturing
industries for pre-liberalization period (1981-82-199091), post-liberalization period (1991-92-1999-00) and
overall period (1981-82-1999-00) are shown in Table 2.
It has been observed that the growth rate of value
added is higher in post liberalization period than preliberalization period. On the other hand the growth rate
of employment is lower in post liberalization period
than pre-liberalization period. It is clear that a decline
has been occurred in case of employment in the postliberalization period. It implies that the performance of
employment growth is not satisfactory in postliberalization period than pre-liberalization period,
which is unexpected. It is seen that the overall growth
rate of value added has declined to 0.9217% per annum
whereas it was found 1.1193 at the post liberalization
period. But the overall growth of employment has
increased to 0.7660% per annum whereas it was found
0.6626% per annum at the post liberalization period.
Finally we can say that the growth rate of value added
exceeded the growth rate of employment in
manufacturing industries in Bangladesh.
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