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Abstract
Elasticities of substitution are calculated between female earnings and inputs in
the firm using a Diewert Generalized Leontief cost function. Young apprentices
are found to be strong substitutes of female workers when adult male employees
are partitioned into family and non-family members. The study uses 1987 cross-
section survey data on small scale firms in the textile industry in Istanbul,
Turkey.

1. Introduction

As the share of small scale manufacturing firms in employment has
increased with respect to large firms in developing countries, more attention
has been focused on their growth, employment and export potential in the
development process. Studies in the growth and employment structure of
small scale firms have found that the successful ones are actually family
firms. These firms prefer employing family members and chose not to expand
beyond a certain capacity level to avoid employing 'strangers' (Cinar, et al.,
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1988; Evcimen et al., 1991). Family members are regarded as more reliable,
and in some cases, the business is actually set up to provide employment to
family members initially.

This study examines earnings substitution between female workers and
other inputs in the production process of the small scale firm. Workers are
divided into female laborers, male laborers and youth (or apprentices) aged
thirteen to seventeen. Further distinctions are made with respect to family
members in each group. Partitioning the employees of the firm into family
versus non-family members would show a more realistic substitution between
unskilled males and females hired from outside the family.

In the next section, the discussion is on the demand for unskilled non-
family females in formal and informal sectors in urban Turkey. The third
section gives the theoretical framework for estimating competition between
inputs. The fourth section describes the sample and the estimation results.
The last section gives the conclusions.

2. Demand for unskilled non-family females in formal and
informal sectors in urban Turkey today

Formal or organized sectors in this study are defined as those in which
jobs come with social security, health and retirement benefits. From the
interviews with formal or organized textile sector employers, it was found
that the kind of jobs available to females depended on the age and the marital
status of the female. That is, the formal market demand for females was
segregated, based on marital status. Hiring was skewed in favor of young,
single females. The employers cited several reasons for this bias in hiring.
According to them, a single female is willing to take entry-level jobs at
minimum wage. On the average, she is in the workforce for about three to
five years'. Since her work horizon is limited, she does not earn the right to
severance pay ("kidem tazminat1" in Turkish), a large lump sum of money for
1987°. Single females also could work longer hours since they did not have

The employers state that the typical employee lives at home, and works to accumulate
household assets and durable goods during the premarital state, i.e., to prepare a trousseau,
and to help out with the household budget.

If fired, this lump sum-payment is mandatory when the worker gets seniority after five
years of continuous work in the firm. Married females, especially those with older children,
have longer work horizons and stay in the workforce long enough to earn the right to
severance pay. This cost advantage was stated especially as an important factor of demand
for labor in export-oriented industries such as textiles, which face competitive markets
abroad. At the time of the study, the severance pay was approximately $5,000 in U.S.
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family obligations. This gave the employer flexibility for overtime
production. Also, there were no paid maternity leaves as dictated by law nor
erratic attendance due to sick children. This made the single female a cheaper
and more reliable input than the married one’.

Youth or male apprentices also have the same attributes as single females
in terms of more flexible labor hours. Also, the minimum monthly wage of
youth at the time of this survey was set at $36.83 per month (33,147 Turkish
Liras [TL]) whereas the monthly adult minimum wage was $54.97 (49,473
TL). That is, the apprentices received 33 % less than the unskilled adults.
The employers reported no productivity differences between older apprentices
(sixteen-seventeen years of age) and unskilled adult workers.

3. Theoretical framework and estimators

Microeconomic studies have examined the relationships between different
inputs of production during the production process. Competition and
substitution among different types of inputs and among labor have already
been discussed with respect to the U.S. markets where studies have found
some form of earnings discrimination between genders or ethnic groups
(Borjas, 1983,1986; Hamermesch, 1986; Kuhn, 1987; Lundberg and Startz,
1992; Altonji and Dunn, 1991). If the production technology is assumed to
be of the Generalized Leontief type, then demand systems for inputs can be
estimated from both cross-section data and from longitudinal data on
earnings within a market or by cross-section differences in labor force
participation rates across labor markets (Berger, 1983; Grant and
Hamermesch, 1981; Freeman, 1979).

The cost function of the firm will allow duality mapping of a technology
of production consistent with the cost function. A Diewert Generalized
Leontief cost function (Diewert, 1971) can be described as

C(P’Q) = Q z‘2“aii pi()'s pj()'5 > i,j=1,....,r1; (1)
i
which maps into a Generalized Leontief production function of the type

dollars. The value of the assets in the firms in the survey ranged between $4,000 to
$150,000, with an average asset base of $28,194 U.S. dollars. Therefore, a $5,000
severance pay, on the average, meant 17.7 % of the total assets per firm ( with a range of
125 % to 3 % for the range of the capital).

Since the organized sectors using unskilled laborers prefer single females to married
females, the job options for unskilled, married females are basically in the informal sector.
Jobs available to them are those of cleaning maids or of working at home as seamstresses,
knitters and embroiderers (see Cinar, 1991).
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Q=233 (FF)”; ij=1...n )
i
with the following symmetry restriction in both functions:

a; = a; ; for all i and j. 3)
Here, n is the number of inputs, Q is the single output, F represents usage of
different inputs, p's stand for input prices and a's are the input parameters.
The assumption of a Diewert cost function provides flexibility with respect
to elasticities and the functionzl form, and is a second-order local

approximation for an arbitrary cost function.

Given the technological process, optimization within the firm results in
a linear input price equation;

p=a; + 2 a; (F/F)*;ij=1,...,n 4)

where p; is the input i's price. This equation is derived from the conditional
demand equations which are linear in the a; parameters and are therefore easy
to compute with regression analysis. The a; parameters are related to
elasticities of substitution of the different inputs where the greater the value
of the estimated parameter, the greater is the elasticity of substitution between
the two inputs.

One can examine the relationship between inputs within the production
process by either examining the signs of the estimated parameters, a, or by
deriving Hicksian partial elasticities. For inputs to be substitutes, it is
sufficient that

a; <0or ®)

s; <0, 6)
where s;;, the partial factor elasticity, is

_ Q aij) /(2 p; Pp; ¥ Fi)os ) ; 1] )

B Q(a; - p)/(2F pd ;1]

If a; or s; is greater than zero between inputs i and j, then the inputs are
complements in production. The calculated values of a; show the type of
competition each input will get from other inputs in the production process,
given that the firm is minimizing costs of a Diewert cost function.

4. Surveys, data and estimation results

The data were drawn from an industrial survey with stratified random
sampling of all the small scale textile firms conducted in Istanbul, Turkey
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during the summer of 1987. State Institute of Statistics provided the 1987
sampling base of their Industrial Survey for Istanbul, which included all of
textile firms employing 10 to 24 people and 15 % random sample of all firms
employing 1 to 9 people. From this base, a multi-stage sampling was used
for the city which included proportional stratified and systematic sampling
techniques, with a sampling fraction of 2 %. Due to time and cost constraints,
six subsectors of the textile industry were chosen for the study with SITC
codes of 3211, 3212, 3213, 3220, 3221 and 3222* Textile sector was chosen
because this was the most competitive and export oriented sector among
others and this sector also has been a traditional employment source for
females.

6528 firms were provided for the total sampling population which
included all of the above SITC code industries. Two percent of the
population of textile firms were surveyed using a multi-staged sampling
which included proportional stratified and systematic sampling techniques.
This resulted in 131 surveys. The survey sheets consisted of 68 questions
with multiple subquestions. The firms were interviewed with respect to their
growth, capacity, employment, input and output markets, pricing and exports.
By staying within a narrow industrial sector, the problems associated with
differences in earning differentials between industries were avoided. There
were 152 women workers in the data set, 557 male workers (130 of which
were family or relatives) and 60 apprentices. The average number of women
workers' years in the firm were 9 and the range was between 1 to 27 years.

The first stochastic estimate of the different earnings function for females,
a]l of whom were single, were computed without differentiating between
family and non-family male labor. Equation (4) was estimated using the
number of females, males, apprentices and present-day capital investment
(replacement value’) of the firm. To differentiate between the individual
skills, years of tenure with the firm were added as a variable. Schooling for
females were about the same in all cases in that they were all literate with a

These SITC codes stand for spinning, weaving and finishing textiles (3211), manufacture
of textiles other than ready-to-wear (3212), knitting industry (3213), manufacture of ready-
made textiles excluding footwear (3220), manufacture of fur and leather products (3221)
and ready-made apparel (3222).

The replacement value of the capital equipment was measured by the owner's response.
Given that most of the firms were using comparable type of equipment, the actual
equipment and their market replacement value as stated by the owners were in line across
firms. Since the machines were their retirement nest and were inflation-proof, the
resale/replacement value was very important to the owners of the firms and therefore their
answers were considered more reliable than estimates we could come up with.
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primary school or a junior high school diploma. Since entry to the public
sector or service sector requires a threshold minimum of high school diploma
in present-day Turkey, schooling among the female employees in firms can
be considered as uniform in general. The estimates were also controlled for
the presence or the absence of actual production on the shop premises, to
distinguish between production and marketing. The earnings were measured
as monthly gross earnings.

The Ordinary Least Squares (OLS) estimates of parameters are given in
the tables below®. The significant t-values have been denoted by asterisks.
The control variables in both cases were the presence (or absence) of
manufacturing in the establishment surveyed, the years of tenure with the
firm and the square of the years with the firm. In both cases, the presence of
actual production on the premises were a (statistically significant) positive
influence on the female workers' earnings. Years with the firm or it's squared
value made no difference on earnings’.

Table 1 gives the estimated earning parameters of Equation (4), where the
dependent variable is the average female earnings. Using the criteria given
in Equation (5), one can classify the type of competition between females and
other inputs in the production process by examining the signs of the
statistically significant estimates. From Table 1, it can be seen that all males
in the firm are substitutes in production to all females in the firm, whereas
replacement value of capital, or technical capacity is a complement in
production to all females. Youth also appear to be complementary with
present day capital investment of the firm.

The model presented in Table 1 fails to make the crucial distinction
between family and non-family labor inputs to the firm. Since the firm ranks
family members as first-choice workers and separates them from other
laborers, this distinction is of paramount importance. The second estimated

To check for multicollinearity, eigenvalues and eigenvectors were checked and were found
to be orthogonal. The correlation matrix of the standardized transformations were also
examined for multicollinearity. Heteroscedasticity was checked by the Breusch and Pagan
LM statistics.

This was because females still remained at minimum wage after years in the firm. They
did not change firms as both adult males and apprentices did after they learned the trade.
After a time period, males had either left the firm, or if they stayed, they had been
promoted into foreman positions, which resulted in higher earnings for males over time.
Even though " male wages remained at the level of the minimum wage, earnings were
varied across females due to the presence of manufacturing (the coefficient of variation was
roughly equal to 2). The variable that explained the variation in wages was whether the
shop surveyed had actual manufacturing or not (wages were higher in manufacturing firms).
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Table 1
Restricted Intercept OLS Estimates of
Female Earnings Parameters

All Males Youth Capital
Females -184.840 -199.170 0.191
(-2.030%) (-1.520) (2.170%)
All Males 11.170 -0.069
(0.320) (-1.170)
Youth 270433.540
(2.070%)

Adj. R*= 9529 ; F=25.737; N =131
t-values are given in the parenthesis and * denotes t values which are significant at error levels
of 5% or less.

model is. more realistic for it is adjusted for family members. The youth in
the tables are all non-family®. The very few observations on female family
members were excluded from this sample. Table 2 reports the results of the
estimates of the model where non-family female earnings are regressed as a
function of other employees who are not family members.

With this distinction, both non-family males and youth are found to be
strong substitutes for the female labor in the production process. Again,
replacement value of capital is found to be complementary with females and
with youth apprentices. The coefficients with respect to capital, though, show
capital to be a weak complement to female labor but a strong complement to
apprentices, in both cases.

The estimate of the parameter a between females and males are different in
the two models, with a being smaller in the second model. This in effect,
shows that while female and male laborers are substitutes in production in
general, the degree of substitution is smaller if the males are hired from
outside the family. In other words, competition between female labor and
male labor is actually less than it potentially seems when the male family
members are excluded.

There were no apprentices who were family members in the data set because the employers
preferred that their own children finish high school.
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Table 2
Restricted Intercept OLS Estimates of
Female Earnings Parameters Excluding All Family Members

Non-Family Males Youth Capital
Females -45.290 -320.080 0.144
(-2.000*) (-2.030%) (2.000%*)
Non-Family

Males -49.190 -0.028
(-1.320) (-1.130)
Youth 206614.560
(1.880%*)

Adj. R* = 9517 ; F =25.094; N =131
* = denotes t ratios which are significant at error levels of 5% or less.

Calculation of the elasticities, s;;, for both of the models, (for only those
estimates which are statistically significant), gives the following results; for
the first model, the elasticity of substitution between all male workers and

female earnings is

s;=-2.779 ; i = female earnings; j = all males.

This implies that 1% increase in the number of males hired in the firm
results in 2.779 % decrease in the average earnings of females. When males
are partitioned into family and non-family members as in Model 2, this
elasticity estimate reduces to

s; = -0.681 ; i = female earnings; j = non-family males.

In this case, a 1% increase in the number of males hired from outside the
family reduces female earnings by less than 1%. Therefore, even in the
female-concentrated sector such as textiles, job competition is not strong
between the non-family females and the non-family males in the firm.

As for the elasticity of substitution between female earnings and
replacement value capital of the firm, the following parameters are estimated
using Equation (7).

s; = 0.0062 ; i=female earnings; j=replacement capital,
in Model 1 and

s; = 0.0047 ; i=female earnings; j=replacement capital,
in Model 2. In both cases, the estimated percentage increase in female
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earnings when there is a 1% increase in the capital stock is minimal indeed.

True wage competition between females and other labor inputs in Model
2 is between women and apprentices. The two appear as strong substitutes,
once adult male family members are excluded from the set of adult male
laborers. While non-family males and females are hired at minimum wages,
apprentices are hired at their own minimum wage, which was roughly 33
percent less than adult minimum wage at the time of the survey. Since older
youth had the same desirable attributes as single females in terms of
providing flexible labor, cost minimization by the firm dictated that the cheap
input is substituted for the more expensive one. Elasticity of substitution
between female earnings and youth are calculated to be

sy =-17.29 ; i = female earnings ; j = apprentices.
Therefore, if there is a 1% increase in the number of apprentices, this is
expected to result in a 17.29 % decrease in the average earnings of females,
once males employed by the firm are partitioned into family and non-family
members’. The negative substitution between female earnings and those of

the youth does not become apparent until the adult male workers in the firm
are partitioned.

5. Conclusions

The distinction between family members and non-family members is
usually not present in aggregate data available for developing countries. This
partitioning is especially important for small scale enterprises which have
high preferences for employing family members. In Turkey, a country which
still exported male laborers in 1980's, the true competition for jobs in the
unskilled labor markets seem to be between females and apprentices in the
large metropolitan area. Given high dependent population rates, the growing
supply of potential apprentices provide strong incentives to firms to hire from
apprentice market with the lower minimum wages.

Adult men and women, hired from the labor markets or through
information networks, seem to be slight substitutes to each other in the small
scale textile firms in Istanbul, Turkey. They are both hired at the entry level
minimum wage. The women seem to have less of a job turnover but men
seem to either leave the firm for a better position elsewhere or are promoted
within the firm. There is no evidence of non-family women being promoted

In the first model, the estimate of the coefficient a; was not statistically significant and
therefore the elasticity of substitution from the first model is not calculated.
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into better jobs within the firm. The employers also state strong preferences
for single women who have shorter work horizons and more flexible labor
supply hours™.

Given this input usage within the firm, women's earning seem strongly
and negatively affected by men. Women seem to be competing for jobs with
men in the labor markets. However, when male employees are partitioned
into family and non-family members, women seem to be again slight
substitutes with men, yet their strongest competition in the markets are with
apprentices who are cheaper inputs than women.

There is no question that the family labor is a first priority with the small
scale textile firm due to dependability, vested interest and flexible profit
sharing. As for hiring 'strangers', if the apprentices are cheaper, why are the
firms employing women at all? If there is strong substitution between
women's earnings and apprentices', could we expect a corner solution in the
limit where only the apprentices are employed instead of females? Some
studies for Thailand and Egypt have already found strong substitutions
between child and adult labor.

To answer further questions on the degree and extent of substitution
between females and apprentices in the small scale textile industry in Turkey,
we need to study the pool of apprentices and their relative supply in the
manufacturing industry. The survey used in this work did not focus on
apprentices per se and the study of apprentices remains a future research
topic.

Single women had less of a job turnover and shorter work horizons which are not
necessarily contradictory. Single women wanted to work until they got married, while men
had a lifetime work horizon. Single women also tended to stay in their first job as long as
they could, provided there was no harassment.
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Ozet

Kiiciik 6lgekli dokuma sanayii firmalarinda becerisiz kadin isgiler, erkek
isciler ve ciraklar arasinda ikame

1987 yilinda Istanbul'da kiiciik tekstil isletmeleri arasinda yapilan anketlerden
saglanan verilerle kadin isci gelirleri ve firmanin diger girdileri arasindaki ikame
esneklikleri Diewert genellegtirilmis Leontief maliyet fonksiyonlar1 kullanilarak
hesaplanmigtir. Firmada caligan erkek isciler aile/akraba ve diger diye iki gruba
ayrildiginda en biiyiik ikame katsayilari kadin isgilerle ciraklar arasinda bulunmustur.



