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1. INTRODUCTION

Ethiopia has failed to record a meaningful change in the structure of the export sector
for many years, The sector has been dominated by a handful of primary commodities,
coffee being the key one. Except in some exceptional years of price shock in the
world coffee market stirred mainly through excess supply by major producing
countries, the share of manufacturing export has never exceeded 20% (NBE 2002).
Within the manufacturing export, leather products, in their semi- and fully-processed
form, constitute more than 50 per cent. Despite attempts in the food, beverage,
textile, and chemical industrial groups to export their products to the international
market, the dominance of the leather sub-sector still continues. With- a relatively
modest share in gross value of production (7.2%), persons engaged (7.3%) and fixed
assets (8.6%) of all medium- and large-scale industries, the leather sub-sector was
able to contribute about 73 per cent to manufacturing export in 1999/00. The export
earning was about 44% of the gross value of production of the sub-sector in the same
year. It is the only industrial group. which could finance its own foreign exchange
demands for the purchases of imported inputs (CSA 2001).

Notwithstanding its dominant position in the midst of highly inward-orIented industrial
sector, the performance of the leather sub-sector is not satisfactory given the huge
livestock potential and the country's ardent demand for foreign exchange earnings. It
is common knowledge that Ethiopia has a very large livestock reserve, which few
countries are fortunate to be endowed with. According to Befekadu and Berhal1u
(2000), the country has an estimated livestock population ranging between 30-35
million Tropical Livestock Unit (TLU). Berhanu and Kibre (2002) also noted that
Ethiopia held about 15.75% of the cattle and 9% of the sheep and goat herd of Africa
in 1996, which confirms the claim that Ethiopia has the largest livestock population in
the continent. Despite the fact that the off-take rate is comparably low in contrast to
the pack, the country provides about 2 million pieces of hides and 13.6 million skins
annually. Had this amount been properly utilized, it could have benefited gretly those
currently operating and potential investors in the sub-sector in particular, and the
country as a whole:-

Low performance of the sub-sector is reflected through the number, capacity and
scale of operation of leather processing industries. According to the Central Statistical
Authority (2001), there were 53 medium and large-scale leather industries operating
in the country in the fiscal year 1999/00 with a fixed asset worth Birr 5.1 billion. These
enterprises were able to create job opportunities for only about 7034 persons and had
an annual production capacity worth Birr 1.1 billion.

While sustainable operation in line with the global market requirements and reaping
the benefit of export market opportunities require at the very least commanding the
local market, the sub-sector is under severe pressure from imports. Befekadu et al.
(2002) indicated that the problem has not only led many footwear industries to slow
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Magnitude and Trend of Technical Efficiency in the Ethiopian leather ...r down their operation but also forced to close down not less than 20 medium- and

large-scale footwear industries. Similarly, a survey result of the Central Statistical
Authority (2000 & 2001) revealed that there were about 63 medium and large-scale
leather industries in the 1998/99 fiscal year but this figure declined to 53 in 1999/00.
As a result of this, the sub-sector was obliged to reduce its labour force by about 13
per cent between 1996/97 and 1999/00. The average rate of capacity utilization of
those industries, which were able to survive in the sub-sector, was only 49 per cent in
1999/00.

Obviously, this indicates the prevalence of severe problems constraining the proper
functioning of the sub-sector. These problems arise from internal as well as external
factors. Externally, before upholding their competitive capabilities, firms that were
either accustomed to operate in a highly protective environment or emerging infant
industries were exposed to swift liberalization that they could not withstand. These
industries had need of a certain learning period and technical support with respect to
market search, manpower training and the like.

The other major problem was the manner in which some countries did business in the
name of free trade. A study on leather industries of four African countries, Ethiopia,
Nigeria, Tunisia and South Africa and China by Berhanu and Kibre (2001) revealed
that Ethiopian industries have not performed any lower than successful exporters of
leather products such as Tunisia and China. It was rather illicit trade in the form of
dumping and the supply of sub-standard products by foreign firms that led many
domestic enterprises to be out of business. This has been further accentuated by the
reluctance of concerned bodies to control such drawbacks and strive to assure a
healthy market environm~nt. While this and other external constraints are beyond the
sphere of firm level decisions, there are also internal problems.

Operating under similar policy, institutional and marketing environment, firms may
exhibit different levels of efficiency. For instance, Taye and Francis (1998) found that
exporting firms were 32% and 15% more efficient than non-exporting firms in Cote
d'ivore and Kenya, respectively. In an appraisal they made in technical efficiencies of
certain firms, Battese et a/. (2001) came out with a result that significant efficiency
differences were prevailing not only amongst firms in the different regions of
Bangladesh but a1so within a given region.

In the case of Ethiopia, similar studies have been conducted revealing that firms are
operating at different levels of efficiency due to either internal or external factors.
Berhanu and Kibre (2002) assessed the performance of the Ethiopian leather sector
using total factor productivity indices .and found that not only productivity varied
among tanning and footwear industries but also tended to decline over the period of
1995-1999. The methodology employed in the paper by Berhanu and Kibre (2002)
does not allow segregating the extent to which firm-specific weaknesses contributed
to the total factor productivity turn-down that was reported during the period.
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Estimqting the extent of inefficiency attributable to firm level failures associatea with
organizing and optimally utilizing available inputs provides policy advice to firms
themselves to address internal weaknesses before opting for external solutions.
Besides making the overall environment conducive, empirical findings of this sort also
trigger policy makers to examine the kind of support that they should extend to the
existing firms before additional investment outlays are considered. Thus, this study
aims at exploring the performance and prospect of the leather sub-sector in line with
this view.

A number of factors or characteristics could be cited as possible causes for efficiency
variations among different firms. In our case, some of the firms were exporting the
bulk of their products while others were not. Since it is usually the case, it is possible
to hypothesise that enterprises that were able to operate more efficiently than others
have penetrated the international market. The other possible hypothesis i~related to
size. Larger firms may enjoy relatively higher scale economies and u~ ~puts in a
more productive way than smaller firms. The objective of this study is, therefore, to
examine efficiency variations among leather manufacturing enterprises and in light of
this assess the possible future destiny of the industry as a whole. Comparative
analysis is also made between exporting and non-exporting, and re~tively larger and
medium-scale firms. Stochastic frontier production fun~tions are estimated through
maximum likelihood and technical efficiency ratios are derived.

Considering the fact that tanning industries and leather processors employ totally
different technologies due to different modes of operation, the study uses two
different panel data sets involving 10 tanneries on the one hand and 24 leather
processors on the other for a period of four years (1996-1999). Accordingly, the
analysis is done separately for the tanning industry and the other leather processors.
Tanning industries and other leather processors do not equally perform in the export
sector, and a comparative analysis between exporting and non-exporting firms is
found feasible only among factories in the tanning industry. For the sake of this
paper, exporting firms are defined as those tanning enterprises whose primary source
of market is the rest of the world and that only sell the leftover, rejected and sub-
standard products to the local market. On the other hand, non-exporting firms are
defined as those enterprises which sell their entire outputs to the local market.

The source of data is the Central Statistical Authority. The data set has its own
limitations. Number of tanning and leather processing industries reporting to the
Authority varied from year to year. Enterprises either reported missing values, or
highly exaggerated figures and sometimes they did not report at all. Increasing the
number of firms to be considered compelled us to reduce the time period whereas
extending the time period required compromising with the former. There was also an
attempt to use some other variables that might positively or negatively explain
efficiency of firms such as benefit accrued to workers, education, and composition of
administrative and productive workers. However, the data management process
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could not allow this, due to several missing values. Thus, the findings of this study
should be seen in light of these limitations.

':,::!

2. MODEL SPECifiCATION AND ESTIMATION PROCEDURES

2.1. Model Specification and Estimation Procedures

On the basis of Aigner, Lovell and Scmidt (1977) and Pitt and Lee (1981), BattesEo
and Coelli (1992) propose a stochastic frontier production function for panel data
having the usual stochastic error term, exogenous to the system and firm level effects
to be distributed as truncated normal random variables, assumed to systematically
vary over time. The generic representation of the model is as follows.

~
~,

-~'-ltc"",Jn(Yiu=Xit/3+V1t-Uit.i=1,2,...N;t=1,2,...,T; [2.1] !Cif:,
-'ill

where
.Yit is the output of the i-th firm at the t-th time period;
.Xit denotes a (1XK) vector of (transformed) input values and other associated

variables;
./3 is a (KX 1) vector of unknown scalar parameters to be estimated;
~ Vii are the usual random errors, measuring the positive and negative effects

-,. of exogenous shocks, assumed to be iid with N(O, 0-;) independently of the

ra U S .

it ,

.UitS hold non-negative values which are assumed to account technical
inefficiency in the model;

The left hand side of Equation [2.1] involves two random variables, Vit and Uit, the

summation of which could be expressed as eit. Thus, .0-2" = 0-; + o-~ and r =

0-; /0-; + o-~ .Technical efficiency for i-th firm in the t-ih time period is defined by,

TEit= exp (-Uiu [2.2]

There are mixed views about the distribution of Ujt revolving around the issue of
whether or not the values are invariant of time. Some assumed that technical
inefficiency effects are time-invariant,

Ujt=Ui,i=1,2...N;t=1,2...T. [2.3]

The assumption of constant efficiency over time presumes that weaknesses that are
3ttributable to firms themselves are inherently persistent in their very nature and their
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impact is invariant with time. However, assuming firms to be time-irresponsive in their
mode of organization and inputs utilization is not usually practical. Battese et al.
(1998) defined technical inefficiency effects as a function of time. The relationship is
expressed as:

Vit= {exp [-11 (t-T)] } Vi, i = 1, 2... N; 1,2... T; [2.4]

Ui are assumed to be iid as the generalized truncated normal random variable, N (jJ.
')

a; ).

The random variable Ui can be considered as technical inefficiency effects for i-th firm

in the last period of the panel. Technical inefficiency effects of the firm for earlier

periods are assumed to be the product of technical inefficiency effect of the last
period and the value of the exponential function, exp [-11 (t- T)]. If the parameter 11 has
a value more than zero, then -11 (t- T) would be greater than zero and the exponential
function provides a value not less than one. In such cases, technical inefficiency
effects in earlier periods would outweigh the situation during the last period of the
panel, ViI >Vi If the value of 11= 0, technical inefficiency effects of i-th firm do not vary
over time, ViI = Vi and if 11< 0, then ViI < Vi [Ibid. 199~], implying technical efficiency

declines over time.

The production technology representing medium and large-scale leather industries
during the period 1996/97-1998/99 could be either Cob-Douglass or translog
stochastic frontier production function as represented in Equations [2.5] and [2.6]

respectively.
3

Yil=Po+LPjXjit+Vit-Uit, [2.5]
J=I .

J') ::~.,

3 3 2

Yil= Po+ LPjXjit +L LPjkXjitXkil + Vii -Uil' [2.6]
j=1 J<k j<k=1

where i= 1,2, ..., N, representing identity of firms (in our case N=10 for
tanneries or 24 for shoe and other leather product processors), t = 1, 2, 3 or 4,
representing the time period and j = 1, 2, 3, identifying explanatory variables.
Variables, Yil and XiiI denote log of output and factor inputs respectively.

Assuming time variant technical inefficiency effect, ViIS are non-negative random
variables as defined in Equation [2.4] and the probability distributions of both ViI and Ilil

are as described above ps, 11, 11, a2, a; and a= are parameters to be estimated.
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operate in successive years without interruption, were relatively very few compared to
the total number of firms found in the list of the Central Statistical Authority at any
given time.

Table 5: Descriptive Resu1ts of Shoe and Other Leather Industries ('000 Birr)

Indicators Yil XIiI X2i1 X3i1

Mean 5764.58 3420.646 669.667 233~:31

Maximum 63044 38447 5503 14053.42

Minimum 137 74 10 20.44

Stdev 10701.9 6441.938 1501.43 2537.059

The average firm level annual production, industrial cost, and wage bill paid were Birr
5,764,583, Birr 3,420,646, and Birr 669,667, respectively. These industries, on the
average, employed Birr 2,330,310 worth of fixed assets. There was, however, a
significant disparity in the scale of operation and the amount of inputs utilized among
these establishments 1.

Table 6: Large and Medium Scale Leather Processors: Descriptive Statistics
('000 Birr except the ratios)

Indicators Yil XIii X2i1 X3it Yill X2i1 Yill XSiI X3i11 ~Ib

Large-scale Industries

Mean 24876.8 14711.9 3561.88 2758.236 8.52065 14.82357 2.781221

Max 63044 38447 5503 5007.163 18.3414 58.82216 13.02459

Min 3059 1841 341 8.520651 2.84031 0.688749 0.196439

Stdev 15463.1 9450.60 1879.97 1400.504 4.35599 15.79843 4.40Q~24

Medium-scale Industries

Mean 1942.15 1162.39 91.225 2244.725 37.3897 2.612038 37.97958

Max 7524 6428 430 14053.42 413.9 30.02644 312.8092

Min 137 74 10 20.44 3.16177 0.129435 0.335082

Stdev 1884.46 1399.75 82.4337 2706.173 56.6589 4. 711847 4~.69887

The scale of operation of those enterprises engaging 200 persons and more was
large as it could be demonstrated in terms of gross value of production and inputs

I In this industrial group, not only the percentage share of exporting firms was low (3 out of 24 enterprises); they

were not able to keep up their sales in a continuous basis. Thus, comparison of exporting and non-exporting firms
could not be feasible

344





Worku Gebeyehu

H1 =J.l~y~O. We accept Ho if X2 cat < X2(r), 0.95, where (r) is the number of restrictions
and the reverse could be the case for the alternative (Gourieroux 2000).

According to the test, Cobb-Douglas stochastic frontier production specification is
found to better represent the underlying state of art in tanneries whereas translog
functional form better characterizes the operation of shoe and other leather product
processors. On the other hand, the test demonstrated that there was statistically valid
technical efficiency difference among tanning industries. Shoe and other leather
processing industries were operating more or less on a similar level of technical
efficiency. The forthcoming analysis on tanning industries would, therefore, proceed
on the basis of the selected functional and estimation procedure. With respect to
leather processors, despite the fact that OLS better estimates the underlying

production function, the 11 coefficient being statically significant is a source of
motivation for investigating whether the trend in technical inefficiency, though not
meaningful in the very short term, has been worsening or not.

4.2. Tanning Industries

As far as the focus of the study is on analysing technical efficiency differences among
firms owing to firm specific factors, production function coefficients of the model are of
secondary importance. Besides, the Battese and Coelli (1992) estimation procedure
is such that it does not provide overall significant tests, such as the values for F-test
and coefficient of determination for the OLS estimates. Nevertheless, OLS and
Maximum likelihood estimates are presented together in Table 8 below, and the
former provide the average responses of firms' output to a unit change in each of the

inputs.

All explanatory variables came up with a priori expected sign, except that the
coefficient for fixed capital variable is found to be insignificant. In a capital scarce
country, one may not find it theoretically sound to observe a result of this sort.
However, the extent of fixed capital use is highly influenced by the amount of variable
inputs employed. The majority of the firms were operating far below their technical
capacity and reported values of production might not go proportional to their capacity.
On the other hand, a one per cent change in labour and industrial cost could result in
a 0.12% and 0.67% change in output respectively. Ignoring the insignificant
coefficient for fixed capital, the summation of elasticity values for the two factors of
production revealed that tanneries were operating in diminishing returns to scale. This
goes in line with the technical efficiency figures to be seen in the forthcoming section.

The value of the intercept term in the MLE estimation is higher than its O~S
counterparts implying that the most efficient firm was operating over and above tHe
average firms during the period. This indicates the existence of efficiency difference

among the different tanneries. However, y being statistically insignificant implies that
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the share of firm level inefficiency from the total output variation attributable to both
internal and external factors was not that much significant. Tanning industries have
been operating at about two-third of their capacity (CSA 2001) and the impacts of
external factors have their own significant contribution. These external factors may be
related to government policies and regulations, the supply of electriGity, water and
other auxiliary inputs and infrastructural facilities. Limited access to capital for
operation as well as extension and rehabilitation activities is also a constraint.

Table 8: Cobb Do~~~as Production Function Estimates
OLS MLE

Coefficients Coefficients t-ratio Coefficients t-ratio
Bo 2.403932 3.70728* 2.741695 3.13104*
x, 0675247 9.75457* 0.650895 9.03383*
X2 0.123498 2.0494* 0.117528 2.01183"
X3 0.042875 0.629834 0.558556 0.68235
02 0.109759 0.1023438 1.8725"

-2 2 2 -0.256968 0.985593Y= U-IO" +0" .u v u

~ --0.321995 1.46997"
M --0.321995 1.46997"
'1 ---0.775502 -2.57117"
~o_g lik~liho2dfu_~~tion -10.461 --7.077976
" Significant at 5%.

Above all, shortage of hides and skins due to low level of domestic livestock
production, considerably high human consumption for traditional clothing, furnishing
and handicrafts, low off-take rate and low recovery rate (damage) arising from the
process of flaying and preservation is a very serious problem. Moreover, the main
source of r~w materials being farmers, the hides usually come from older draft
animals which have suffered from diseases and they contained branding and
scratches. The long marketing chain started primarily from the rural farmer to rural
markets, small dealers and agents, urban traders and shed owners, big traders in the
central market, Addis Ababa and finally to tanneries also causes an escalating input
cost and quality corrosion. Even though the Ministry of Agriculture is delegated to
implement national standards on raw hides and skins owing to its proximity to the
source, it did not establish a tangible mechanism to carry out this activity [UNCTAD
2000]. Smuggling of livestock to neighbouring countries has also greatly prevented
the sub-sector from realizing its potential. About 23 per cent of all medium and large-
scale industries attributed raw materials shortage as their major constraint [CSA

2001].

Equally important is the negative and statistically significant coefficient of 11 that
reveals the existence of technical inefficiency among tanning industries, which was
rising over time during the period. In 1996, the average technical efficiency deviation
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illicit trade in the form of dumping, contraband and under-invoicing, the domestic
market has been flooded mainly with imitation and synthetic products that substitute
locally manufactured genuine leather products including shoes, garments and other
articles. This may be observed clearly along the streets of Addis Ababa and in almost
all urban centres of the country. Lack of technical support with respect to technology
choice, access to finance and market information put these enterprises in a
disadvantageous position compared to competing East Asian firms.

The Government has established an institute to provide training on leather processing
but the effect has not been yet meaningfully observed in terms of unit cost and quality
improvements. The Quality Standard Authority of Ethiopia is responsible to implement
standards and help institute ISO 9000, an integrated management system that could
ensure quality and thus competitiveness of leather products in a sustainable manner.
Even though new developments might have taken place recently, very few
enterprises knew about the existence of this Authority in 2000 while UNCTAD was
conducting a study. Regarding the widespread contraband trade, government bodies
are accountable for their, among others, uncoordinated and less effective control.
Among others, the Quality Standard Authority of Ethiopia could have seriously
inspected the quality of legal and illegal imports that have unfairly driven out many
local firms. While it requires time to comment as to its sustainable operation,
currently the Government through the Ministry of Revenues has taken measures to
manage contraband trade before it becomes out of control.

Even though the external environment was not conducive, firms themselves were
partly responsible for their failure. The intercept term reported in the OLS is lower
than the case in MLE implying, with limited statistical validity, two different production
functions are observed in the system; the average representing the majority and the
frontier depicting the most efficient firm. Thus, the average lies underneath the
frontier. This is an indication of technical efficiency variation among firms. However,
the difference between the most efficient and inefficient firms during a period of four
years and among 24 enterprises was only about 15%. The mean technical efficiency
was about 92 per cent, which was only 8% lower than the frontier level of output. Size
did not contribute for technical efficiency variation. Large and medium scale industries
were operating in a comparable level of efficiency.

Table 12: Efficiency Difference Between Groups of Firms

Indicators All Firms Large-scale Firms Medium-scale Firms

Mean 0.918 0.920 0.918

Max 0.966 0.956 0.966

Min 0.852 0.874 0.853

Stdev 0.030 0.028 0.031
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log likelihood test revealed that Cobb-Douglas stochastic frontier production function
estimated through maximum likelihood better represents the underlying production
technology of tanneries. Mean technical efficiency of tanneries for the whole period
was about 83 per cent. The influences of external factors being constant, addressing
firm level weaknesses could allow compensating the 17 per cent production shortfall
observed. Contrary to the widely held view, exporting firms were not efficient
compared to inward-oriented firms. However, exporters were using capital intensive
technologies, which might have allowed them producing exportable quality. large-
scale firms were more efficient compared to medium-scale industries, because of the
possibility of exploiting higher scale economies. Overall, technical efficiency of
tanning industries was alarmingly declining, partly due to shortages of raw materia'~,
use of obsolete machineries, and weaknesses to productively utilize the prev:;;in~
state of the art.

Translog production function, estimated through OlS, is selected to better depict the
operation of leather processors, depicting the non-existence of statically valit1
technical efficiency difference amongst them. Apparently, the s.ub-sector has beer
performing significantly below capacity and it is under severe problems. According to
the econometric result, this could be explained largely by external factors such as
unfair competition with illegal imports, lack of easier access to finance, lack of
technical support in technology choice, market information and similar other areas. in
spite of its statistical validity, the increasing trend of inefficiency might reflect that
firms have been losing ground to withstand the competition due to their internal
problems associated with product design, use of. backward machineries, weak
international exposure and weak reaction to competitive products.

In both industrial groups, besides firm level problems, failures to adequately
discharge responsibilities by concerned bodies in terms of controlling quality
standards and ensuring fair market environment greatly harm operation of
enterprises. Transaction costs associated with export trade, reflected mainly in
transportation delays are significantly high in Ethiopia owing to weak information flow
and coordination among exporters and service providing agencies including customs
administration, insurance and transport operators.

Both Government and industries need to work in their respective areas to address
these constraints. In the period of globalisation, once the country has gone long
distance with the liberalization drive, there may not be a room to unleash the gear.
Thus, enterprises should accustom themselves with the changing environment and
search for ways of addressing their weaknesses. Government can play its supportive
role within the framework of free market. The intervention is required, among other
things, by way of controlling illegal and unfair practices, extending technical support in
availing market information, training, technology choice, and in similar other areas.

The recent interventions, both in controlling illegal trade and promoting exports, seem

353










