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Abstract: This study attempts to examine technical efficiency of small food industries in
the states of Kedah and Perlis. The most important problems of entreprenuers found in
this study were limited export market thus limit for further expansion of small scale food
industries. In addition the entreprenuers still adopting the traditional type of production
which may be time consuming and this lead to become inefficient in the process of
production. An econometric technique of the Stochastic Frontier Production function
approach was applied whereby technical efficiency was measured. The results showed
that technical efficiencies were rather low among the small scale food manufacturers.
This is due to changing structure and labor saving technologies which focus towards
modernization of the food industry. However several policy reforms are needed to
enhance the competitiveness of the food industries especially pertaining to export
markets. It can be conclude that improved extension linkage to sentisize the producers
of the need to increase the production to cater for export market. In addition, the
government must make every efforts of some joint cooperation between these small
medium industries with the Government Link Companies.
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1.1 Introduction

The state government has planned a series of economic measures to be implemented in the state
from 2001-2010. The economic measures, contained inside the ‘Kedah Development Action
Plan 2010’ report had identified a number of targeted industries to be promoted in the state.
Agriculture is the backbone of the Kedah economy and this sector provided employment 19% for
Kedah, 21.7% for Perlis and 1.4% for Penang respectively. The agricultural activities in the
Northern Corridor include the cultivation of paddy, and the planting of commercial crops such as
oil palm, rubber and sugar cane, by which 49% and 42% are utilized for oil palm and paddy

respectively. Apart from agriculture, industrial sector is supposed to be in par and plays a pivotal
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role as a strong growth driver. It contributes 34% of regional GDP in 2000 employing 28% of the
region’s workforce in the same year. The strategy of structuring the economy to achieve sectoral
economic balance was to be achieved through the modernization of the rural sector by
transforming it into a dynamic force for agricultural and economic development through the
application of science and technology. The strategy of structuring the economy to achieve
sectoral economic balance was to be achieved through the modernization of the rural sector by
transforming it into a dynamic force for agricultural and economic development through the
application of science and technology. Although the Northern Corridor contributes to over a third
of the country’s manufacturing exports, but it needs to increase competitiveness in order to
attract foreign investments, especially with the new emerging countries such as Vietnam,
Thailand, China and India. Setting up the agro-based industries whenever possible to act as new
growth centres. The transformation from existing practices will definitely improving the
productivity of land, whereby improving rural incomes. Leading agricultural practices and
marked improvements in planting materials, will boost efficiency, productivity and quality of

products and fetched for a better marked up.

The state government has planned a series of economic measures to be implemented in the state
from 2001-2010. The economic measures, contained inside the ‘Kedah Development Action
Plan 2010’ report had identified a number of targeted industries to be promoted in the state.
Among others, is the food processing industry and the major targeted food processing sub-
sectors are listed in Table 1. As reported in the Kedah Development Action Plan 2010, the SMEs
in Kedah were relatively weak and majority of them were still exposed to market demand
votalities. Many are lacking in efficiency management, and producing products below acceptable

standards. Financially, most of these firms need help from financial institutions.
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Table 1: Categories of Food Processing Industries

No Categories Examples

1 Rice based industry Keras, peneram, bauhulu

2 Fish based industry Fishballs,snack sea food,,siput
3 Herbs and spices based industry Kurma powder, curry powder
4 Fruit based industry Fruit juices

5 Dairy/meat based industry Meat balls, salted eggs

6 Coffee Coffee powder

7 Sauce Food sauce

Source: MADA

1.2 Problem statement

There are many small scale industries but their contributions to total productivity and job
opportunities are small due to inefficiency in production. This shortcomings can be overcome
through various efforts such as exposure to training, getting more financial assistance and market
expansions. Besides there is a lack in linkages between the industrial sectors which hinders their
expansions. The food sector which is dominated by enterprenuers from the rural areas with little
capital, still using the traditional methods of productions. The alternative is for this sector to

commercialize so that it becomes more competitive and be able to penetrate the global market.
1.3 Objectives
The general objective of this research encompassing the survival of the SME due to

competiveness in the market place, and the specific objectives are as:-
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I. To investigate the SME status especially involving the food industry in MADA area.
ii. To analyse and elucidating issues and problems concerning SME in MADA area.

1.4 Literature review

J.C. Rohan Jayatilake applies the Stochastic Frontier approach to estimate the technical
efficiency of tea manufacturing firms in Sri Lanka. The study estimates that the average
technical efficiency of the tea manufacturing firms in sri Lanka is 80% , indicating that there is a
potential to increase the production by 20% through efficiency improvement, and this can reduce
the cost of production. The results also indicates that the output capacity of the larger factories is
higher than that of the smaller factories. The study also identifies that the production capacity of
tea factories vary between the regions.

S.0. Ojo examined the productivity and technical efficiency of poultry egg production in Nigeria
using the stochastic frontier production function analysis. Primary data were collected using a set
of structured questionnaire from two hundred poultry egg farmers. Results showed that the
technical efficiencies of the farmers varied widely between 0.239 and 0.933 with a mean of
0.763 and about seventy nine percent of the farmers had technical efficiency exceeding 0.70.
Abdul Hamid Jaafar et al (1985) investigated the technical efficiency of pepper cultivation
industry in Sarawak and to ascertain whether there is any difference in the technical
efficiency of the Bumi and non Bumi pepper farms. The method employed based on the

Kopp technical efficiency measures.

The results revealed that the pepper cultivators of Sarawak are not technically efficient.
Also the Bumiputra cultivators are generally less efficient than the non- Bumi cultivators.
In general, technical inefficiency occurs because a producer has failed to use the correct
amount of input to produce a given amount of output.
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Khumbhaker et al (1986) investigated the technical, allocative and scale inefficiency of
owner-operators of dairy farms in Utah. A stochastic production frontier as been applied to
analyse these inefficiencies. The results indicate that there is a positive association between
years of education and productivity of labor and capital. Productivity is also found to be
negatively related to off-farm income. Regarding the effects of farm size and efficiency, it
is found that large farms are the most efficient of all sizes considered. Separate estimates of
technical, allocative and scale inefficiency indicate that large and medium sized farms are
technically more efficient than small farms. Large farms on average are are found to be
performing much better than medium-sized and small farms, so far as allocative and scale

inefficiency are concerned.

Khalid (2001) investigated the Technical efficiency of broiler farms in the central region of
Saudi Arabia. He noticed that the broiler farms in the central region of Saudi Arabia
experienced a wide range of technical and managerial problems, coupled with under
capacity while others ceased operations. The stochastic frontier analysis was applied to
estimate the technical efficiency of broiler farms in the central region of Saudi Arabia. At
the same time, the mean technical efficiency is compared between the large farms and the
small farms to find out whether policy instruments should be applied. He found out that,
substantial technical inefficiency exists in broiler farms in the central region of Saudi
Arabia. The mean technical efficiency was estimated to be 89 percent, 83 percent, and 82
percent for all, small, and large farms respectively. In addition the study showed that the
technical efficiency level was found to be higher among the larger sized farms which may

be attributed in part to differences in sample size.
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1.5 Methodology

Farm efficiency and how to measure it is an important subject in agriculture. If farmers are
inefficient in their practices, then output could be increased with less cost through educational
efforts and extension services. The measurement of efficiency has been a popular field of
research and focused on the economic efficiency of agricultural production. Farrell(1957)

developed a concept of technical efficiency based on the relationship between inputs and outputs.

1.6 Technical Efficiency

Efficiency in production can be defined in terms of production function that relates the level of
various inputs. Technical efficiency is a measure of a firm’s success in producing maximum
output from a given set of inputs. Technical efficiency measures output relative to that of the
efficient isoquant. The concept of technical efficiency relates to the question of where a firm uses

the best available technology in its production process.

In general, the measuring of farm level of efficiency is to estimate the frontier that envelops all
the inputs and output data with observations lying on the frontier as being described as

technically efficient. Anything below the observation is considered inefficient.

Technical efficiency for any observation is defined as:

TE= Yit (1.2)

f(Xit, . B) . exp(vi)
Where f ( xit , . B) represents the deterministic translog production function. If TE = 1, then
production is efficient and lies on the frontier. If TE < 1, then production is inefficient and lies

below the frontier.
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Technical efficiency is the capacity and willingness of an economic unit to produce maximum
possible output from a given technology and a mix of inputs. The concept of technical
efficiency may be ignored by researchers for sometime and its usefulness as a measurement is
relatively new. The existence of technical efficiency is thus not just a theoretical concept and

there is a need to address and quantify this measure.

Let’s assume that the production frontier of the i™ firm, producing a single output with multiple

inputs following the best practice techniques which can be defined as :

U= (X X, Xim) (A (1.3)

where Xirs and vi are the k™ input and frontier output of the i" firm respectively, and A is

the given technology that is common to all firms in the sample. Now let us consider the
situation where the firm is not producing its maximum possible output due to unforeseen
circumstances which may be due to various non-price and socio-economic factors. Then it

follows that the production function can take the form of:
Yi= f (Xi[ ' Xi21 [FRRY) X’im ) eXp(Hi) (14)

Where p; represents the combined effects of various non-price and socio-economic factors
which interfere the firm from obtaining its maximum possible output. In other words, p; which
is firm specific, reflects the firm’s ability to produce at its present level, can be referred to as
technical efficiency. p may take the value of 0 when a firm produces output level at 100 percent

and at this point we called it the the firm is fully technically efficient. A firm may not be able to
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produce efficiently probably due to some constraints, as a result the value of p can be less than
0. Therefore, we can finally deduced that the value of p reflects the extent to which the firm is
effected by various non price and socio-economic factors or constraints. From the above

discussion, we can set up the technical efficiency measure which is as follows:-

exp(w)= Yi/Yi = Actual output / Maximum possible output (1.5)

Yi is the actual output or realised output is referred to as observed output for a given sets of
inputs and the potential output using the current technology with maximum output produced

using the same set of inputs under the production environment faced by firms.
Figure 1: Production Frontier
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Diagrammatically, Y* is the frontier output and Y, is the observed output if firm uses X, input
combination. Thus technical inefficiency is represented by the gap between Y* and Y,. Note

that equation (1.5) is the basic model used for measuring technical efficiency.

1.7 Model Specification
The stochastic frontier model for this study can be generally written as follows:-
Yi=  BHPaXe+P2Xo+B3X3+PaXete 1)

The above specification is the stochastic production frontier model,
Where ¢ =v; - i,
Where Y;; is (the logarithm of) the production of the i firm in the " time period.

Xitis a k x 1 vector of (transformation of the) input quantities of the i firm in t™ time period. B
is parameter to be estimated. While v j;random variables which are assumed to iid N(0,c2,)

and independent of the i,

Using the translog model as specified by Battese and Coelli (1995), the production equation

can be written as follows:-

Log (i) = Bo+ Bxlog (Ki) + B2log (Li) + Bs (log (Ki)* + Ba (log (Ly)*

+ Bs {(log(ki)} {log(Li) } + (vic - Hit)

t=1,2,...,N represents time period

Log Log (yy) is the log of the estimates of production for firm J in year t.
Log (Kj) is the log of the value of capital.

Log log (Ly) is the log of the total no of labors.
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B parameters to estimated

vy is a normal error terms with a zero mean and variance o2,

Wi is the technical inefficiency variable having normal distribution with mean p;; and variance

2
2.

1.8 Efficiency Distribution

Efficiency distribution is a useful indication of what is actually happening in the small scale food
industry. A frequency distribution of predicted technical efficiency within ranges of 0.4 to 0.98
are presented in Table 2.

Table 2: Relative frequency distribution of technical efficiency of food industries in Kedah and
Perlis

Technical eff <0.37 0.37-0.85 0.85-0.89 0.89-0.93 0.93-0.95 0.95-0.97 0.97-.99 mean

Freq (Kota Star) 24 15 1 2 1 1 1 0.85
Freq (Kubang Pasu)10 10 2 2 0 1 1 0.85
Freq (Perlis) 2 35 5 3 3 0 2 0.85

The mean technical efficiency of food industry is around 85 percent, which indicates that the
food industry are not operating at their technical efficiency level. In other words there is a 15 per
cent potential improvement in this sector,which can be achieved through efficiency improvement
of the food industries. Table 2 also shows the estimated technical efficiency distribution of food
production in Kedah and Perlis. It shows a wide range in which the minimum technical
efficiency recorded was 37 percent while the maximum was 98 percent. Refering to figure 2,
which represents the percentage distribution of entreprenuers based on their technical efficiency.
The figure shows that 15 percent of firms within the sample are operating above the 85 percent
efficiency level for Kota Star district. But the Kubang Pasu district shows a higher level of

efficiency at 30 percent within the sample above the 85 percent efficiency level. Compare to the
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sample taken from the district of Perlis, it registered a much higher level at 35 percent within the

sample which operates above 85 percent level of efficiency.

Low levels of efficiency for the food industries may be due to the practiced of traditional
methods in production. The food produced are mainly for the local consumption, thus there is no
incentive to produce in large volume. Most of the entreprenuers are rather old people with lack
of education, and the acceptance of new ideas may be met with some resistence. On top of that,
most of the operations are run as a family business, which may be handed down through
generations. There is no product development taking place, which may play a pivatol role for
business expansion. In the light of these limitations, the state government must make every
efforts to take some measures, to upgrade the efficiency of the food industries. With further

expansion, it opens for a new export market and hence the sustainability of small food industries.

Figure 2: The percentage distribution of food industry technical efficiencies within the sample

40 +

35 A

30 A

25 -

20 A

15 -

10 -

m Kota Star
B Kubang Pasu

Perlis

198




1.9 Results and Discussion

The maximume-likelihood estimate of the of the Cobb-Douglas model is represented in Table 1.
The Frontier 4.1 program estimates the variance parameters in terms of 6> =c?, + ¢, andy =
0%y / 2. The estimate of y in this model is 0.84 and significant at the one percent level, which
may indicates of inefficiencies in management process and not to random errors. This is an
indication of technologies variations used in the production process and the weakness in the

inputs mix.

Table 1: Maximumlikelihood estimates of the Stochastic Frontier model

Variable Coefficient standard error
Constant 1.089 0.520
Labor ( InL) 3.718 0.542
Capital (InK) 15.501 0.153

Inefficiency Model

In (Age) 0.751 1.129
In (Experience) -1.894 1.152
In (Time) -0.097 0.012
o2 1.996 -
y - 84.874 -
Log likelihood -80.693 -

The estimated ML coefficient are significant. The coefficients for labour and capital are 3.7 and
15.5 respectively. If a one percent increase in labour, production will increase in food by 3.7
percent, ceteris peribus. Similarly, the output value capacity can be increased by 15.5 percent if

capital is increasing by one percent.
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The tests for null hypothesis that there are no technical inefficiency effects (6=0) in the model is
rejected for the Cobb-Douglas production function. The results showed that the inefficiency
model is relevant in explaining the food industry technical inefficiency. Statistically, age and
experience made a significant effect on the technical inefficiency of the food industry. The
positive coefficient of age denotes the energetic of the entreprenuers, such that the older
producer tend to be less active in producing food products. The negative coefficient of
experience representing the skills involve by the entreprenuers in the food industry, new skills
and new methods of production usually tend to increase the production. Found not significant is
the time involve in the food industry. Duration does not have a positive effect in the food

production.

1.10 Conclusions and Policy Recommendations

This study focussed on the estimation of the technical efficiency of the food industry in Kedah
and Perlis applying the Stochastic Frontier Analysis. The study results show that the inefficiency
in the production process can influence the productivity of entreprenuers. The average technical
efficiency of the food industry in Kedah and Perlis is estimated at 60% which indicates that there
is a great potential to increase the production by 40% through efficiency improvement, which
may lead to reduce cost of production. In other words, if all the producers can produce at their
maximum technical efficiency, the products will be more competitive locally, because they are
producing at low cost. The study showed that the low level of efficiency for food industries may
be due to traditional methods of production. The reason may be due to the food produced to cater
for local production. Product development is minimal and no incentive for large production and
most of the business is run as family business. Second stage analysis, identified the determinants

of inefficiency which have policy implications especially more training and the adaptation of
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new technology in food production. Thus potential improvement of the food industry through

efficiency improvement may allow for further expansion of the food industry in Kedah and Perlis
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