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Abstract
This study was aimed to analyze micro and small manufacturing enterprise growth and technical

efficiency level in Bahir Dar city using cross sectional data collected from 220 randomly selected
wood and metal manufacturing enterprises. Primary data was collected by using structured
questionnaires. The study tested the relationship between entrepreneur and enterprise
characteristics on growth and technical inefficiency level of micro and small manufacturing
enterprise. The econometrics result of enterprise growth indicated that out of sixteen explanatory
variables seven variables were found significant relationship. Such as access to credit, age of
owner, sex, enterprise age, initial size of enterprise, location and current financial capital have
significant relationship. Access to credit, age of owner, current financial capital and location
were positively related to enterprise growth while gender, age and size of enterprise were
negatively related.

The estimate of stochastic production frontier with inefficiency effect model indicates that wood
and metal manufacturing have technical inefficiency from the sample enterprise. The mean
inefficiency equals 0.185 and 0.317 wood and metal manufacturing. The study used Tobit model
to identify the relationship between entrepreneur and enterprise characteristics. The result
indicated that owner age, experiences, enterprise age, credit, vertical linkage and availability of
current financial capital affect efficiency level of metal manufacturing enterprise. With respect to
wood manufacturing enterprise experiences, training, enterprise age and ownership have
significantly relationship with technical inefficiency. Enterprise age found positively related their
technical inefficiency level of both wood and metal manufacturing. The productions of both
manufacturing enterprises exhibit decreasing return to scale. Finally, the estimations result show
that old micro and small manufacturing enterprises have less growth and technical efficiency
level. The study concludes that entrepreneur and enterprise characteristics are the determinate of
growth and efficiency level of enterprise. In conclusion, government policy and intervention
should be evidence-based on entrepreneur and enterprise characteristics a target of growth and

efficiency expansion.

Key words: Efficiency, Growth, Micro and Small enterprise.
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CHAPTER ONE: INTRODUCTION

1.1 Background to the study

A rise in micro and small enterprise is receiving an increasing attention both in developing and
developed country for socio economic development. Mainly government especially in
developing countries has been made more focus on the establishment of polices on the capacity
of micro and small enterprise for industrialization. Supporting MSEs is one of the pillars, for
long term sustainable economic growth and development strategy. This enterprise mostly owned
and operating by small capital, low skill requirement, target women and they can absorb growing
labor forces at global level. Nevertheless, financial constraints and lack of management skill
influence both efficient and growth MSEs( Hassan & Ahmad, 2016)

In Africa, MSEs provides potential contribution on economic development and growth of a given
nations is well recognized. In developing countries MSEs plays crucial role towards employment
creation, poverty reduction and industrial transformation. Even if, currently MSEs have low
performances both from employment creation and capital accumulation in favor of business
activates. Not only, the creation of job in micro and small enterprise sufficient, but the creation
of productive job in micro and small enterprise it is important to poverty reduction in Africa.
Yet, growth and productivity of this sector have not been appropriate mainly in manufacturing
sector (Houghton, 2017 ; Reeg, 2015)

Similarly, in Ethiopia the promotion of development of micro and small enterprise in the first
Growth and Transformation Plan (GTP 1) period demonstrated that it plays vital role on job
creation and entrepreneurship development. Employment created by MSEs for permanent and
temporary 3.96 million were created job opportunity. However, the encouraging outcome
registered in MSEs in first GTP | not much satisfactory, the high level of poverty and

unemployment in urban areas, also low level of productivity and competitiveness MSESs.
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So that, MSEs needs more successful strategy in the second Growth and Transformation Plan
period. Consequently, government has been give more center of attention on productivity and
growth of enterprise with competitiveness to transform enterprise for medium and large (GTP

annual report, 2014).

The majority of micro and small enterprise in developing countries does not follow the efficient
technique of production as well it influence growth and productivity of enterprise. In Ethiopia,
also as compare to large enterprise MSEs highly inefficient and high input wastage during
production. It has been contributed low performances of enterprise growth and efficiency
(Bultum, 2017). But, there is potential possibility rise growth and productivity by improving
efficiency without increasing new technology and input. Inefficiency is the result of using
excessive inputs at a given level of output or low output at given level of input (Kuma et al .,
2016)

For instances, Ethiopia has been various development strategy policy designed to reduces
poverty and unemployment including development of MSEs sector. Government of Ethiopia has
been given more consideration in favor of MSEs in manufacturing. Currently, MSEs obtain
direct support from Ethiopia government in different ways. On average, the performances of
these sector is very low and no significant gradual changes from micro to small and medium
enterprise (Drbie & Tilaye, 2013) regarding to growth of urban small manufacturing enterprise
critical affected by enterprise characteristics and managerial skill problem such as education
level and experience (Negesso, 2016)
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In line with the above objectives of MSEs, Amhara National regional state based on the
proclamation number 42/1999 has formulated strategy in the region by knowing the contribution
MSEs for the society of the region such as, create employment opportunity, bring rapid
economic growth and produces wide range of goods and services. However, MSEs are
characterized by low productivity, low level of employment and capital, limited access to credit,
lack of business skill and lack of linkage problem in Amhara region (Egziabher & Demeke,
2007).

In addition, micro and small manufacturing enterprise in Amhara region have low productivity
and growth. Some enterprises fail to continue and also others maintain without transforming in
long period of time and applying similar in way of production. The most critical factors faced
MSEs are, work places, access to credit and managerial related problem influencing to
manufacturing sector in Amhara region (Zegeye et al ., 2017)

Increasing unemployment problem in Ethiopia both urban and rural labor forces, including
Ambhara region the development of MSEs strategy is one of the prioritize sector for reduction of
unemployment. Despite, the compound annual growth rate of MSEs employment growth were
3.86% and enterprise added annually 0.18 worker on average. However, independently micro
and small enterprise growth, mean yearly compound growth rate of micro and small enterprise
employment growth was 2.4 and 4% on average respectively. In addition, 0.14 and 0.19 was
micro and small enterprises added worker annually which is no large. One of the objectives of
micro and small enterprise is creation of employment opportunity. However, it is not so much

attractive in employment growth from micro and small enterprise (Minilek &Chinnan, 2012)
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In addition, micro and small enterprise Bahir Dar city have different problem such as lack of
credit, shortage work places, and low access of training, low employment creation by enterprise
and infrastructure problems are identified. As a result that, micro and small enterprise
requirements additional effort from different actor on the way to improvement growth

sustainability of enterprise (Bizsew, 2015).

According to, Bahir Dar city Micro and Small enterprise offices data in 2010, there are 6,314,
micro and small enterprise formally registered, out of this 577 are micro and small
manufacturing enterprise in different sector. These MSEs basically involved in wood and metal
working manufacturing activity play essential function on job opportunity to 1,221 people and
income contribution. Despite, micro and small manufacturing enterprises in Bahir Dar city have
small likelihood on employment growth and technical efficiency. So that, this study analyzed
factor influencing employment growth and technical efficiency level of micro and small

manufacturing enterprise in Bahir Dar city.
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1.2 Statement of the problem

It is generally accepted that the development of micro and small (MSEs) has been an essential in
favor of the achievements of ensuring rapid economic growth objectives, including creating
employment opportunity in rural and urban, improve income of people as well as poverty
reduction in Ethiopia. Unfortunately, the current micro and small manufacturing growth of value
added in 2009/10 and 2010/11 was 7 % and 7.2 % respectively. In addition, the share of micro
and small manufacturing for GDP growth were 1.3% and 1.2 %. Also in GTP period 2011/2012
and 2012/13 growth MSEs 4.2% and 3%, an average growth rate 2010/13 was 4.8%. In this
period the share of micro and small manufacturing for GDP were 1.4% and 1.3% respectively
and average share in 2010/13 was 1.3% which indicates it has been low contribution to GDP
growth (GTP annual report, 2014)

According to Federal Micro and Small Enterprise Development Agency report in (FEMSEDA)
2013/14 MSEs generates many jobs each year and reduced unemployment both in rural and
urban area one of the favor of encouragement MSEs. However, After GTP | implementation
period employment created by micro and small enterprise were no more significant. Particularly,
MSEs in manufacturing sector have low performances. Currently, Ethiopian government takes
number of specific policy measurements to give more attention this sector growth and
productivity, due to the role in support of structural changes of Ethiopian economy after GTP

achievement.

Micro and small enterprise in construction sector were provided largest share of jobs created in
GTP | period 2013/14. In spite of, MSEs in manufacturing sector were low performances to
employment creation related to others. Construction 36% services sector 20.8%, trade 15.2%,
manufacturing 14.7% and urban agriculture 13.1% for employment creation. Despite, in Growth
and Transformation Plan (GTP | & IlI) period MSEs to manufacturing sector give priority for
Ethiopian economy in employment creation besides value added contributions to GDP. To this
effect, towards generate MSEs straightforward jobs and become force for economic growth,

poverty reduction observing factor affecting growth and efficiency is the essential requirement.
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In response to problem of enterprise, the Government of Ethiopia were formulated different
policies and established many institutions at federal and regional level to promote the smooth
function of micro and small enterprise growth and productivity. However, the MSEs are not
performing up to the expectation in GTP implementation period. Growth of MSEs concerning to
employment creation in manufacturing enterprise was not significant within five years in
Mekelle city. Despite, the development strategy of enterprise intended for employment

generating as one primary objectives of this sector (Tadesse, 2010).

Correspondingly, According to Gebreeyesus & Ambachew (2017) baseline survey report in
micro and small manufacturing enterprise in Ethiopia from the 10 large city including Bahir Dar
reported. The most important factor that affecting the operation and growth of micro and small
manufacturing enterprise are lack of working place, lack of access to credit and lack of business
supports services, as well the number of employment being created is still lower. The sub sector

identified as growth oriented by the Ethiopia government are not attractive further entrepreneurs.

Reeg (2015) argued that not only the creation of job in micro and small enterprise sufficient, but
the creation of productive job in micro and small enterprise it is important to poverty reduction.
In their attempt to improve performances and added workers into MSEs still faces two group of
growth factors both internal and external. Internal factors are those originating in entrepreneur
and enterprise characteristics, external factors from business environment. Micro and small
enterprise growth defined simply an increase the number of employee cannot be sustainable.
However, growth derived by improvement in productivity is like to add a desired growth effect
on micro and small enterprise. The growth MSEs cause in favor of higher productivity or higher
productivity cause for growth of MSEs is not clear (USAID, 2005)
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Several MSEs fails to continue operations in Ethiopia and some of these have no significant
transition to an enterprise from micro to small and from small to medium enterprise level.
However, government policy fails to recognize factor affecting that is responsible for growth and
productivity of different enterprise (Alemu, 2016; Drbie & Tilaye, 2013). A large number of
MSEs are unable to grow in terms of employment and remains to be survival which cannot

provide employment (Tefera et al ., 2013)

In spite of the significant role that play in the economy a number of empirical studies have
shown that most MSEs fails to grow in Ethiopia (Addisa & Fitwi, 2016; Abay, 2014; Aynadis
and Muhammed, 2014; Zegeye et al ., 2017; Tedesse, 2010; Worku & Yifredw, 2017; Tefera et
al, 2013; Alemayhu and Gecho, 2016). Rather, empirical studies on technical efficiency MSEs a
study conducted by (Kuma et al ., 2016; Bultum, 2017) has shown that MSEs are highly
technical inefficient level in Adama and Wolaita zone through Data Envelopment Analysis
(DEA). Moreover, technical efficiency estimated with non parametric techniques by assuming no

random error on measurement as well as without estimated production function.

However, in this research technical efficiency was estimated by parametric methods of technical
efficiency measurement. Therefore, it is possible to show input-output relationship for
manufacturing sector MSEs by estimate production function. An efficient MSEs use inputs at
optimum level and reduces the usage of unnecessary input to achieve the level of given out put

or maximize output at given level of input.
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According to Bahir Dar city micro and small enterprise offices (2010) data there are 577 MSEs
in manufacturing sector registered officially, which created job only to 1,221 people. But, this
indicates the role of MSEs into the city regarding to job creation remains much low in
manufacturing compared to other sectors such as urban agriculture, trade, construction and
services. Many of these MSEs in manufacturing sector are unable to realize their full potential
due to the existences of different factors affecting growth and technical efficiency level.
Depending on the local context some factors may be more important than others for growth and
efficiency level of enterprise (Reeg, 2015). For this reason, there are several factors that may
influences growth and technical efficiency level of micro and small manufacturing enterprise in

Bahir Dar city.

In this sense, empirical evidences are very important in identifying the factor that affects growth
and technical efficiency level of these enterprises. In this study, the effect of entrepreneur and
enterprises characteristics on growth and technical efficiency level were estimated. Therefore,
critical assessment of association factor affecting growth and technical efficiency of enterprise is
need so as to achieve the contribution their growth and efficiency to the city’s economy by
identifying key factor they are facing. Based on the above considerations, this study seeks to
investigate micro and small manufacturing enterprise growth and technical efficiency level.
Along with, by examine factor influencing growth and technical efficiency of micro and small

manufacturing enterprise in Bahir Dar city.

1.3 Research Question

I. Do micro and small manufacturing enterprises in Bahir Dar really growing?

I.  What is the level of technical efficiency of these sectors?
1. What determines growth of MSEs in manufacturing sector?
IV.  What determines technical efficiency of MSEs in manufacturing sector?
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1.4 Objectives of the Study

1.4.1 General Objectives of the Study

The main purpose of this study is to analyze micro and small manufacturing enterprise growth

and technical efficiency in Bahir Dar city. The specific objectives of study are:

To estimate the growth of manufacturing sector of MSEs in Bahir Dar city.
To estimate the level of technical efficiency of MSEs in manufacturing sector.
To identify the key determinate of these enterprise growth.

To identify the key determinate of technical efficiency of these sector.

1.5 Significant of the Study

This study has number of significant both for enterprise and other responsible body on growth
and efficiency level of enterprise. The contribution of micro and small enterprise is well known
both at global and national level for reduction of poverty, unemployment. This study will have
great contribution for micro and small enterprise for growth and efficiency level analysis. On the
basis of this study finding, government will informer for decision when formulating policy
related to growth and efficiency of manufacturing enterprise. It help to identify problem faces by
micro and small enterprise and the types of assist that need to grow and technically efficient.
MSEs Sector is grown and creates employment opportunity and the ways of using inputs at the
time of production also possible to recognize. This study has been help to known the current
growth and technical efficiency level of micro and small enterprise. This study also evaluated
technical efficiency level of micro and small enterprise at country level gives little focus. It also
serves as a reference source for future studies on similar topics by including other sector and

time series.
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1.6 Scope and Limitation of the Study

It is important to accept limitation of the study and the scope. This study was focused only
registered micro and small manufacturing enterprise in Bahir Dar city. But, did not considered
unregistered micro and small manufacturing enterprise in Bahir Dar city because it is difficult to
obtain reliable information on list of enterprise to acquire sample. This studies also have
limitation because of it depends on cross sectional data to analysis for growth and efficiency,
because of the absences of panel and time series data. The other limitations of this study measure
growth of enterprise only by employment but including sale, asset and capital growth also
important if data are enough available. This study doesn’t consider economic efficiency due to

the absences of reliable data on prices it only focus technical efficiency level of enterprise

1.7 Organization of the paper

This paper has organized with five chapters. The first chapter includes introduction of the study,
statement of problem, research question, objectives of the studies both general and specific,
significant of the study, scope and limitation of the study. The second chapter literature review
both theoretical and empirical related to this study. The third chapter includes methodology of
the study, research design, sampling techniques, and method data analysis and data collection.
The fourth chapter discuses the finding of the study both descriptive and econometrics result

presented. The last chapter deals with conclusion and recommendations of the study.
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CHAPTER TWO: LITERATURE REVIEW

2. Theoretical and Empirical Reviews on Micro and Small Enterprise Growth and
Technical Efficiency

2.1 Definition of Micro and Small Enterprise in Ethiopia

There is no common familiar definition for micro and small enterprise at international level.
Countries have various criteria small, micro and medium enterprise but the objective all most the
same. Ethiopia also defines enterprise micro and small based on capital, human power and sector
of operation. The definition of micro and small enterprise in Ethiopia it is significantly different
from other countries in terms human power and asset of entrepreneur. Micro and small enterprise

definition in Ethiopia in table 2.1.

Table 2 1: Classification of micro and small enterprise in Ethiopia

Types of Enterprise Sector Human power Capital (asset ) in birr
Micro Industries <5 <100,000
Micro Services <5 <50,000
Small Industries 6-30 <1.5 million
Small Services 6-30 <500,000

Sources (FEMSEA, 2013)

Micro and small manufacturing activities consider that, fixed locations within an urban center
uses either operated machinery equipment or engaged in the mechanical or classical
transformation of substances into new products through employing at least one person other than

owner and family workersgl
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2.2 Theories of Micro and Small Enterprise Growth

Summit et al. (2012) argued that “In the absence of a unified theory of small business growth,
models and approaches used to explain small business growth are fragmented and wide-
ranging”.(Page .1). Theories developed for large enterprise growth can not explained small

enterprise growth.

Gupta (2013) there are two set of theories concerning to enterprise growth first one is growth of
enterprise is linear and predictable likewise affecting by different factors internal and external
factor that can explain growth of enterprise. But, others believe growth is opportunistic and
random which means that there are many factors affect growth and no specific factor dominantly
affects growth of enterprise. Age and size of enterprise have no effect on growth; all changes are
due to chances. However, it disprove by different studies including Evans (1987) argued that age
and size of enterprise are potential variables significantly affect enterprise growth. The concepts
of growth different from enterprise to enterprise, either growth it can be define in terms of
revenue generation or expansion of enterprise. As well it can be measure in qualitative form of

growth. In addition, enterprise growth depends on the dream and incentive of entrepreneur.

Although, various theoretical models has been developed which explain growth of micro and
small enterprise, it remains the case that no single accepted enterprise growth model. Enterprise
growth is used to explain a development process of enterprise from micro to small and medium
to large. The implication of development greater than meaning of enterprise growth but growth is
one part of enterprise development. Growth of enterprise is more complex situation which not
simple. Enterprise growth is association of both quantity and quality. Increase in quantity such as
sale volume, market share, production value, profit and employment as well as growth in quality
of enterprise are innovation and the optimal efficiency production of enterprise( Sun, 2004, as
cited in Huiyuan Mao ,2009)
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There is no consistence measurement in growth of enterprise in theories used as objectives of
analysis. Some refers employment, profit, value added, turnover and total asset also different
theories have not actually defined the parameter of interest. In stochastic growth model suggest
that many factor affect growth, therefore, there is no dominate theories in growth of enterprise.
Other than growth is the product of an internal process of development of an enterprise. There is

no agreement for measurements of enterprise growth and determinate factors (Hitchens, 1988)

Gopinath (2012) offered on growth of firm an increase sale, profit and employment at different
times refers the most important determinate of firm performances. Firm growth has been
considered both theoretically and empirically in different disciplines including economics
psychology and entrepreneurship. The inter relationship growth and profitability is more difficult
due to mixed empirical result provided by the researcher. From theoretical argument it have
causality effect better growth have profitability also profitability leads growth. This means that
the more efficient and profitable will have better growth as compare to other. Effective and

productive managerial resources determine growth of enterprise.

2.3 Factor Influencing Micro and Small Enterprise Growth

Factor influencing growth of micro and small enterprise are different such as entrepreneur
characteristics, enterprise characteristics and external environments. The most critical factor
affect the growth of enterprise are the level of eduction, work experiences and the willingness to
work other entrepreneur ( Summit et al . , 2012)

1. Entrepreneur (owner/manager) characteristics: personal characteristics possible to affect
growth and performances of enterprise that are related to the owner /manager of
enterprise. These are education level, age, gender, work experiences are significantly
affected.

2. Enterprise related characteristics: the enterprise related characteristics focus those
variables related to enterprise operation have directly or indirectly affect growth,
performances and efficiency of enterprise. Those variables are ages of enterprise, size of
enterprise, location, capital, linkage of enterprise dominantly determine growth and

efficiency of enterprise
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3. External environments: micro and small enterprise affected by several external
environments like global events and trends along with the associated policy and the
specific socio economic nature of a country significantly affect growth of enterprise.

External environments have an effect on the growth of enterprise working in city or town.

2.4 The Economic Role of Micro and Small Enterprises

According to Reach (2000) micro and small enterprise requires a policy strength sustainability
due to strength and weakness of MSEs. Globalization and innovative knowledge reduced the
importance of economic scale in many activities; on the other hand different traditional problem
affects performances. Lack of financing and low productivity in small enterprise needs
technological adjustment. In most countries micro and small enterprise the job creation rate more
than large enterprise furthermore plays very important role for developed countries by innovating
different technology. Correspondingly, employment and income generation is the most important
roles of micro and small enterprise for unemployed people mostly for women due to flexibility,
less restrictive nature of employment creation the skill they acquired. Poverty reduction and
enhancing economic growth is one of the other roles of enterprise. However, lack of raw
materials, shortages of working capital and limited access of credit the problem of enterprise

(Sustainable Development in Africa, 2010)

Private sector performances gap in African micro and small enterprise significantly affecting by
mangers education level and access to credit. The manager education level is better for to form
successful social net work, reduced transaction cost and builds good relationship. Access to
credit for micro and small enterprise is the most critical problem in Africa. Only 18% GDP credit
for privet sector but 30% in South Asia. Most African bank charge high interest rate due to
improve profitability and to reduce operating cost need limited to credit for enterprise. The
education background of entrepreneur contribute for business performances in different ways in

technical skill and solving business related problem easily(World Bank, 2011)
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The major role of MSES is socio-economic improvements through employment creation, saving,
changing many people social issues and also ways of acquiring business and linking different
levels of enterprise to facilitate its developments. But, insufficient working capital, working
places and financial capacity the major obstacles for transformation of enterprise to large and
medium (Geleta, 2013)

According to Kusi & Narh ( 2015) micro and small enterprise contribute greater job creation,
income generation and poverty reduction in Ghana. In addition to positive contribution also it
has very poor performances with different challenges. Majority of micro and small enterprise
operating by female and youth entrepreneur dominated low level of education. Lack of training
access, shortage of working capital, poor infrastructure development and lack of manger skill are

the hider of growth and survival of enterprise.

Micro and small enterprise have potential role on wealth creation, industrialization, poverty
reduction and employment creation for developing and developed countries. The MSEs role and
performances different form country to country due to facing problem such as access to finance,
low infrastructure development, government policy variation, environmental factor, access to
modern technology, unfair competition, market problem and managerial related problem mostly

recognize critical factor for micro and small enterprise (Onugu, 2005).

The back bone of Indian economy is medium and small enterprise. These sectors grow at an
exceptionally faster rate due to proving to be beneficial to the economy. Also the growth rate
much faster than the overall growth of industries sector in Indian economy. The majority
advantages of this sector are employment creation at low capital cost and vital enablers required
batter infrastructures, create culture of upgrading and also manufacturing product and export for
international market. MSEs have played a key responsibility in the overall economic
developments of ever developing economy in the world. Also they have helped to creating a
favorable environmental of growth by serving as additional to large scale industries (Mridul
Dharwal, 2014)
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Socio economic factor affect the performances of micro and small enterprise development.
Women owner or manger of enterprise directly affects performances of enterprise due to family
role of women and low level of education and poor support of the society for women
entrepreneurial activities (Maziku & Robert, 2014)

2.5 Contribution of Micro and Small Enterprise in Ethiopia

There are different basic reason supporting micro and small enterprise by the government of
Ethiopia currently. First, they generate employment opportunity reduced unemployment both in
urban and rural. Second, it plays great role in private sector development. Third, changing
market environment supply goods and services and also contribute social stability by generating
tax revenue for government are important contribution of micro and small enterprise in different
sector (Worku, 2008).

In addition, Ethiopia has been developed MSEs policy as part of GTP period to develop micro
and small enterprise at federal and regional level of country. Generate employment at the early
stage and transforms medium and large enterprise in the long run are the serious objectives. And
manufacturing sector gives for center of attention due job creation and industrialization transition
in (GTP) period. MSEs are one of the expected greatest employment creation, poverty reduction
and building an industrials economy as a policy agenda. Yet, the current performances is very
low for the contribution of GDP, export, employment and the manufacturing productivity is

largely unknown (Assefa, et al., 2014)

According to Sapovadia & Dean (2015) Ethiopia economy dominated by agriculture and
services sector but industries sector have very low contribution for national output GDP. The
low industries contribution is attributed to lower participation in private enterprise. “Industrial
development and entrepreneurship are two side of a coin” family based and micro and small
enterprise can be driver of economic growth and social development. For less developing
countries encourages MSEs is the baste strategy by creating local employment, and directly or

indirectly support large industries.
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Regarding to industries development the primary focus has been promoting on the developments
of micro and small enterprise also support for new enterprise establish. This micro and small
enterprise has been creating permanent and temporary job opportunity for more than a million
citizens. More than 40% of woman has been the beneficiary in Ethiopia in the first growth and
transformation plan period. Nevertheless, urban unemployment is one of the hang challenges, at
the same time micro and small enterprise has been low contributions for economic growth
(Finance & Development, 2013). Despite, at different times micro and small enterprises were the
unproductive sectors in Ethiopian economic growth and development. So that the factors that
affects the productivity is lack of business management skill, lack of financial capital and poor

market linkage affect growth and productivity of enterprise (Aynadis & Mohammednur, 2014)

2.6 Micro and Small Enterprise Development policy in Ethiopia

MSEs Development gives priority attention in growth and transformation plan (GTP) period in
Ethiopia. Also strategy formulated since 1997 and revised in 2011 with a systematic approach
for promoting growth and development of enterprise in different sector. Facilitating economic
growth creates long term job opportunity, promoting export and import substitution are the vital
role of MSEs in GTP | and Il. Five sector indentified for micro and small enterprise such as
construction, urban agriculture, trade, services and manufacturing sector were identified more
priority gives for manufacturing sector such as textile ,garment ,woodworking ,metal working

,agro processing , food and beverage processing ( Minster of Trade and Industry, 2011 )

In Ethiopia, during the second Growth and Transformation Plan period (GTP IlI), development of
micro and small enterprise make rapid economic growth and development of country, for 6
million people creating job opportunity both in urban and rural area helps to progress equitable
income and poverty reduction of country. Further significant efforts will be made to promote
micro and small enterprises by supporting in different way. There are 62,500 MSEs currently
out of these enterprises two percent will transform from micro to small and 10,000 will be

graduate from small to medium industries.
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By accelerating the developments of MSEs the contribution of manufacturing sector will be
increase for total national output. More than 10,000 new medium will get a manufacturing
location from industrial zone by selecting 16 export products which have high value chine
maximizing their benefits 50.2 billion birr from local market, $1 billion from international
market( GTP, 2016). MSEs in Ethiopia obtain direct support from such as access to market,
access to finances, entrance in to industries extension, access to traning and technical support and

access to working places.

2.7 Empirical Studies on Determinates of Micro and Small Enterprise Growth

According to Reichstein & Dah ( 2004) growth of enterprise is not “random walk” functional
from to examine growth of enterprise. There are deterministic essential variables that are linked
to growth of enterprise. As well there are different variables confirm as explanatory for growth

based on the existing empirical studies such as size, age and geographic location.

In addition, Mac (2013) suggested that age and size of micro and small enterprise are
determinate only young enterprise growth not for old enterprise. Training and productivity of
labor critically affect growth enterprise. The average growth of young MSEs have extensively
above old MSEs growth. This micro and small enterprise have different variables that critically
determine growth and productivity. A number of variables cause affect growth of enterprises

directly, indirectly or together.

Heshmati (2001) worked on growth of micro and small firm in expressions of growth
employment, sale and asset as measurement. Growth of firm were responsive to functional from
and estimation methods. Size and age of firm have no significant effect on sale but positively for
employment growth and negatively for assts. Age has negative effect on employment model but

positive effect on both asset and sale model.
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According to Reichstein & Dahl (2004) worked out to confirm the firm growth rate explanatory
variable such as age, size, geographic location and average annual employment growth rate as a
dependent variable. All variable have been significant positive effect on growth of firm with
OLS econometrics model. However, entrepreneur characteristics do not analyzed in his model.

Study conducted by Loewe & Reeg (2015) in three different countries Egypt, Indian and
Philippines based on panel data. With Logit model different factors affecting micro and small
enterprise such as enterprise age, size, and access to finances, education and human resources
developments in terms of training. Except, age and size of enterprise others significantly affect

the growth of enterprise.

Studies conducted in Nigeria, micro and small enterprise to analyzed employment creation
income generation capacity. Probit regression analysis used both in income and employment
model. The ages of enterprise and education level were positively affecting MSEs to generate
employment opportunity. The older ages of business have positive contribution for employment
creation. Also education has positive effect on income level of enterprise, but the age of
enterprise has negative insignificant effect on income level which is more contradict with other
studies (Bowale & llesanmi, 2014)

Heshmati (2001) analyzed the relation between age, size and growth rate of MSEs in terms of
employments creation as measurements of MSE growth. The estimations based on different
factors controlled including human capital, capital structures, performances and labor market
condition. The size of MSEs has a positive significant relationship, but the age has negative
relations with the growth of micro and small enterprise. The size of enterprise measured in the

number of employee from enterprise formerly available.

Studies made on the determinate of micro and small enterprise growth in Tigray region Mekelle
city, to identify factor affecting the growth of MSEs in terms of employment growth. Gender and
location of business affect growth of enterprise. The male owner enterprise has better growth
than women operating enterprise. The growth of enterprise varies between business operating in
home and along main road in commercial centers. enterprise operating along the main road have
better growth than others (Tefera et al , 2013).
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Mcpherson( 1996) and Alemayehu & Gecho (2016) worked on to analyze the relation between
credit and enterprise growth in terms of employment growth as dependent variable. However,
access to credit do not have significant role for growth of enterprise. A significant determinates
of the growth of MSEs is the initial size, age and human capital embodied and unobservable

characteristics of enterprise affect growth.

Leza,et al (2016) analyzed the determinate of micro and small enterprise employment growth in
Wolaita zone, in multiple linear regression analysis. The study concluded that size of enterprise,
education, access to training, access to credit, startup capital, vertical and horizontal linkage are
the significant determinate for growth of enterprise. Access to traning, credit and education has
positive significant effect on employment growth of enterprise. But, Age and the size of
enterprise are the negative determinates of employment growth of enterprise. It indicate that
young micro and small enterprise fast to grow than older enterprise. As well enterprise has
vertical linkage from buyer and supplier affects employment growth negatively due to strong

competition among enterprise.

The study analyzed by Goshu et al. (2015) on the determinate of micro and small enterprise
growth in terms of profitability in Nekemte town through linear regression econometrics model
(OLS). The location of enterprise has been positively directly effect on profitability of enterprise
due to influencing the demand and supply condition of enterprise. Work experience has positive
significant effect on profitability of enterprise. However, education has negative significant
effect on profitability of enterprise.

Shibia (2017) worked out to analyze the determinate of micro and small enterprise in Kenya. The
change in two years sale volume was as a dependent variable in the model it represent growth of
enterprise. Ownership, work experiences and access for credit determined growth of micro and
small enterprise positively. As compared to sole proprietorship micro and small enterprise the

joint owner micro and small enterprise have better growth.
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According to Gezahegn et al (2015) worked on common factor affecting the successes of MSEs
in Arbaminch Town, Ethiopia. Employment and capital growth are measurement of enterprise
performances. Entrepreneur characteristics and other related variables such as size and age of
enterprise in the model. Unfortunately, entrepreneur characteristics including, accesses training
has not significant effect on the success of MSEs both on capital and employment growth.
Rather, enterprise size and age has significant effect on growth of enterprise with multiple linear
regression analysis. The age of enterprise has negative effect both in capital and employment
growth of enterprise. But size of enterprise has positive effect on capital and employment growth
of enterprise. Increase in number of employees possible to create capital growth and employment

opportunity by micro and small enterprise.

According to Hagos et al .(2014) conducted a study on growth of micro and small enterprise in
Feresmay town in Ethiopia. Employment growth as measure of enterprise growth with different
explanatory variables such as credit, age of owner/manager, education level, initial size of
employment, initial capital, working places, work experiences and age of enterprise in
econometrics model by OLS estimation method. Ages of enterprise and owner have negatively
related growth of enterprise. But, education level, working experiences and credit affect growth
positively on the other hand working place, initial size of employment, initial capital have

insignificant relation with enterprise growth.

One of the strategies for the reduction of unemployment and poverty especially women is
supporting micro and small enterprise. The transformation to medium and large enterprise in the
long run is one objectives of government at national level. However, enterprise has slow growth
based employment growth of enterprise. Enterprise owned or operated by female has small initial
capital and poor capital growth. In addition 23% of women entrepreneur have lack access to
market for expansion of their enterprise the determinate of micro and small enterprises
employment growth model. Woman owner enterprise has low employment growth as compare to
male owner enterprise. However, another study Chirwa (2004) reported female owned enterprise
were rapidly grow in terms of employment than male owned in Malawi. The education level of

entrepreneur positively contributes for growth of enterprise ( Worku & Yifredew, 2017)
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2.8 Theories and Empirical Review on Technical Efficiency in Micro and Small
Manufacturing Enterprise

In these section both measurement and factor affecting technical efficiency of MSEs
manufacturing enterprise were reviewed from different research. Technical efficiency of MSEs is

maximizes output at given levels of inputs along with output growth of economy.

2.9 Theories and Methods Measuring Technical Efficiency

Technical efficiency of micro and small enterprise is an ability of to produces the maximum
output by using a set of input or minimizing the level of inputs for certain level of output.
Enterprise operating it efficient ways of production systems and identifying the determinates
factor for efficient ways of production plays crucial role on sustainability of enterprise (Kotane
& Kuzmina-merlino, 2017). For instances, the measurement of efficiency in production unit and
the identification of the sources of inefficiency it is one of the most important condition for the
improvement of the productivity in competitive world. Technical efficiency mean that minimize
input at given level of output or maximize an output at given level of input and technology
during production. There are two major methods for estimations of technical efficiency frontier

parametric and non parametric method of estimation (Vincova, 2005)

According to Porcelli (2009) the parametric method technical efficiency use econometrics
techniques by applying the stochastic frontier production function ,which assumes that the error
terms is composed of two elements it is the statically notices which represents the randomness
the second represents technical inefficiency when one side distribution. The production function
can be Cobb-Douglas or translog production function. The second method of technical efficiency
is non parametric methods of estimation. Unlike, the parametric method there is no need to

estimate production function to measure technical efficiency.
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The data envelopment analysis (DEA) is methods of non parametric technical efficiency with
mathematical linear programming model. Although in this method the inefficiency scores are
very sensitive to measurement error in DEA method from input or output variable and without

assuming the error term.

2.10 Empirical Studies on Factor Affecting Technical Efficiency

Alvarez et al (2003) examined study in Nigeria microenterprise technical efficiency analysis by
incorporated with cross sectional data. Education has positive significant effect on technical
efficiency of enterprise. Increase the age of entrepreneur declines the technical efficiency of

micro enterprise.

Study conduct by Tingum & Ofeh (2017) on technical efficiency of Cameron micro and small
manufacturing enterprise by using stochastic production frontier. Through cross sectional data
from different manufacturing enterprise the result confirmed that most firm were technical
inefficient. Firm size most important variables affect for technical efficiency of firm production
processes. Large enterprise are less technical efficient than efficient than small firm based on
production. The age of firm plays a significant effect on the technical efficiency of firm, when

the ages of firm increases it leads to reduction of efficiency of manufacturing.

Harvie (2010) examined the levels of technical efficiency among micro and small enterprise in
Vietnam by using a Cobb-Douglas production function frontier. The results from manufacturing
firm technical efficiency show that relatively high average technical efficiency range from 84.2%
to 92.5%. Factor affecting efficiency levels are firm age, location, and government assistances
are significantly affect technical efficiency of firm.

Bultum (2017) explored performances of micro and small enterprise block making, metal work
and wood work in Adama by using data envelopment analysis (DEA) without estimated a
production function and identified determinate of technical efficiency. The result established that
they are high technical inefficient as compared to large enterprise in Ethiopia. Problems faced
enterprises are market linkage, corruption and work place in manufacturing are the main

problem.
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According to Archive, & Zulfigar (2013) by estimated stochastic frontier to measure technical
efficiency medium and small enterprise in manufacturing sector. Cobb-Douglas production
function applied variables output levels of enterprise are labor female and male, local and import
raw material. Except female labor all other variables have positive relationship with output levels
of Pakistan MSEs in manufacturing enterprise. MSEs operated by female less technical efficient

as compare to male.

Kuma et al. (2016) analyzed technical efficiency of MSEs in Wolaita zone, Ethiopia by using
Data envelopment techniques. The data analyzed were cross sectional derived from micro and
small enterprise. The mean level of technical efficiency of micro and small enterprise was 0.61.
Tobit econometric model were applied for technical efficiency analysis. The study used different
explanatory variables for technical efficiency of MSEs such as age of promoters, managerial
training, access to finance, location of the enterprises and enterprises age. The results showed
that training and age of promoter were significantly and positively affect technical efficiency
level of micro and small enterprise as well as enterprise age negatively influences technical

efficiency level. However, credit and location were not significant.

Asiedu et al. (2012) examined the technical inefficiency level manufacturing enterprise of Ghana
from 135 observations. They found that ownership and age of enterprise are the most
determinate of technical inefficiency. Private owner manufacturing enterprise were more
technical efficient than others. The older age of enterprise were less technical efficient than

young manufacturing enterprise.

Crespi & Alvarez (2003) used non parametric deterministic frontier methodology for evaluating
technical efficiency level of Chilean manufacturing firm. Education, experiences and training of
entrepreneur were the determinate of technical efficiency. The result show that experiences and
efficiency found positive relationship but education and training don’t have significant effect of
technical efficiency. In another study Sekwati & Harvie (2014) shown that experience have
positive significant relationship on technical inefficiency micro and small enterprise in

Botswana.
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Noor (2014) worked out to confirm training and technical efficiency relationship by using
stochastic frontier method in Malaysia enterprise. Training has positive relationship with

technical efficiency level.

Coast & Bhasi (2001) conducted a study on technical efficiency level of manufacturing
enterprise with stochastic frontier Cobb-Douglas production function method. Age of operator,
education, level of experiences, training and credit were explanatory variables of technical
efficiency. Education, level of experiences, training and credit have positive significant
determinate of technical efficiency. Age of owner have negative relationship on technical

efficiency of enterprise.

Natarajan & Raj (2008) selected informal manufacturing enterprise in Indian for measuring
technical efficiency level. They used stochastic frontier production function. The results show
that there was high level of technical inefficiency. The study analyzed positive relationship

between subcontracting and credit with technical efficiency level.

2.11 The Determinates of Growth and Efficiency Identified from Literature

The theories discussed so far all literature recognize that the enterprise owner /manager have an
important effect on growth and efficiency of enterprise and the ways of operating in his
enterprises. Variable affect growth and efficiency of micro and small enterprise based on the
previous theoretical and empirical research related to MSEs are personal (owner/manager) and

enterprise related factor classified in two.

1. Personal (owner/manager) factor. The personal factor possible to affect growth and
performances of enterprise that are related to the owner /manager of enterprise. These are
education level, age, gender; work experiences are significantly affect growth and
efficiency of enterprise based on different studies related micro and small enterprise at
different county with different time.

2. Enterprise related factor. The enterprise related factor focuses those variables related
to enterprise operation have directly or indirectly affect growth and performances of
efficiency of enterprise. Those variables are ages of enterprise, ownership of enterprise,
location, availability of capital, linkage of enterprise dominantly determine growth and

efficiency of enterprise.
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CHAPTER THREE: RESEARCH METHODOLOGY

In the dissection of the methodology of the research begin with description of the study areas,
research design, methods of sample techniques, methods of data collection, methods of data
analysis and description of variables, ethical consideration, addressed in the actual research

process. The above listed are presented as follow.

3.1 Description of the Study Area

Bahir Dar is located in north western part of Ethiopia, in Amhara National Regional State, West
Gojam Zone at a distance of 565 km from Addis Ababa. Its astronomical location is 11°38’ north
latitude and 37 ° 15’ east longitudes. Bahir Dar is the capital of Amhara region located at the
Southern part of Lake Tana, source of the Blue Nile. Bahir Dar has significant potential for
ecotourism due to its natural variation, cultural history and magnificent surroundings. Major part
of the River Nile’s waters comes from the Lake Tana. The Tana Lake is on average only 9
meters deep with the deepest part being 15 meters, which makes it very sensitive ecological
system. Bahir Dar city administration consists of nine sub cities namely; Shum Abo, Gisheabay,
Ginbot 20, Belay Zeleke, Hidar 11, Tana, Fassilo, Sefene selam and Shinbet sub cities. The total

number of micro and small manufacturing enterprise that are registered legally and functioning
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in the study area is 577. According to Bahir Dar city micro and small enterprise offices data the

two major micro and small manufacturing sectors are wood and metal working.

3.2 Research Design

According to Parahoo (1997) describes a research design as “a plan that describes how, when
and where data are to be collected and analyzed”. Abosede (2016) define a research design as a
process of finding definitive answer to the research question. In the construction of researcher
design researchers may employee three major research designs qualitative, quantitative and

mixed.

Quantitative design used to demonstrating relationship between variables, testing theories,
determining facts and predicting outcomes present in numerical from analyze trough the use of statistics.
Qualitative design is in which focus on the development of theories and understanding different
condition. Mixed methods research is properly defined now as the class of research where the
researcher mixes or combines quantitative and qualitative research techniques, methods,

approaches, concepts or language into a single study.

The type of research design used to this study was quantitative research design. The major
purpose of quantitative design to this study is focus on the nature of research problem, question
and the objectives of research to meet the requirement of this study that is already stated in the
problem statement and objective. Moreover, cross sectional survey data of MSEs were used in
sense that all relevant data collected at single point in time. Besides, sample size determination,
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sampling techniques, methods of data collection, source of data, type and method of analysis

decided below.

3.2 Sample Size Determination
In order to collect data the number of sample needs to determine initially. The level of precision,

level of confidences interval and degree of variability needs to specify during sample size
determination (Israel, 1992). For this study, the sample size determined by using published table.
There are 577 micro and small manufacturing in different sector in Bahir Dar city, among the
total MSEs 84 micro and small enterprise are involved into different manufacturing sector.
However, they are excluded in this study because of they do not have the required data such as
the number of enterprise registered in similar sector are not enough. This study focused only 493;
micro and small manufacturing in Bahir Dar city are which involved into wood and metal
manufacturing sector. These 493 MSEs in wood and metal manufacturing sector are the target
population of this study. At 95% confidences interval and 5% precision level the number of
sample size needs from 493 total MSEs in wood and metal manufacturing was 220. This study
applied a simplified formula provided by Yamane (1967) to determine the required sample size at

95% confidence level, degree of variability= 0.5 and level of precision =5%.

H o oo

Where n is the sample size, N is the population size (equal to 493) and e is the level of precision

(equal to 5%). The above formula required a minimum of 222 respondents and this study was carried
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out on 222 respondents. In order to adjusting non- response problem 10 sample enterprise were

include.

3.3 Sampling Techniques

This study was conducted in nine sub cites of Bahir Dar. The total numbers of MSEs in
manufacturing sector were 577, out of this, 493 MSEs involved in wood and metal working
manufacturing sector. Therefore, these 493 micro and small manufacturing enterprises are the
entire population of this study. MSEs were stratified in to nine non overlapping strata that are
relatively homogenous based on the location. Such stratification was appropriate because the

number and characteristics enterprise significantly varies by location.

After the stratification of enterprise done by location, next the sampling enterprise stratified by
sector into wood and metal within micro and small. Then, a random sample from each sector of
these strata were selected independently in a number proportional to each sector of the strata size
by comparing to the total population. After that, 101 and 121 MSEs were randomly selected
from wood and metal manufacturing sector respectively. When the sample of strata added it
gives total sample size. Finally, the respondent was randomly selected from each sector of nine
sub cities with the help of simple random sampling in lottery method based on an equal
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probability system in each sector from nine sub cities. Sample of enterprise verified below in

table form.
Table 3: Sample size allocation to the sub-cites
Wood MSEs Metal MSEs
Sub city Total | population sample Total Population sample Total Total
(N) Micro | small sample sample sample
Micro | small | wood Micro | small | Micro | small | metal Both
Gish 35 10 9 5 4 9 9 7 4 3 7 16
Abay
Shumabo | 39 11 6 5 3 8 13 9 5 4 9 17
B/zeleke 43 16 11 7 5 12 9 7 4 3 7 19
Tana 42 14 9 7 4 11 12 7 5 3 8 19
Fasilo 51 13 11 6 5 11 11 14 5 7 12 23
Ginbot 104 |40 18 19 8 27 18 28 8 12 20 47
20

Shinbit 63 30 12 13 5 18 17 6 8 3 11 28
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Hedar 11 | 65 22 16 9 7 16 20 17 9 5 14 30
Sefene 51 13 11 5 4 9 16 11 8 5 13 22
selam

Total 493 121 101 222

3.5 Data Type, Sources and Methods of Collection

This study was depending on both primary and secondary data. The primary data were collected
through structured questionnaires. In order to meet the objective the study detail information
were collected such as characteristics of the operates of MSEs including age, education level,
work experiences, and including the profile of enterprise years of establishment, initial capital,
current capital, numbers of employees at starting and current, access to training, credit, sale
volume, value of input, linkage and other related information important for analysis were
collected. The structured questionnaires were arranged both in Amharic and English language.
Two supervisors and eight enumerators were selected to collect the relevant data from a sample
of micro and small enterprise. The enumerators were taken one day training by the researcher
related to data collection. Secondary data were obtained from Bahir Dar city micro and small
enterprise development offices including list of enterprise. The objectives of the research have

been informed to the owner or manager of enterprise in order to get reliable data.
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3.6 Growth of Enterprise Model Specification

There is no single common measurement of enterprise growth from the literature. But, different
researcher applying commonly such as total assets, sale volume, total capital, employment
variation and profit are different times as measurement of enterprises growth. Measuring micro
and small enterprises growth in terms of employment and sale recommend by researchers.
Taking employment growth as measurement of enterprise growth is consistence as employment
creation is one objective of policy attention of micro and small enterprise development for

developing countries like Ethiopia having youth unemployed (Mohammed , 2014).

In order to measure growth of micro and small manufacturing enterprise employment size was
appropriate for this research developed by (Evans, 1987) and adopted by different researcher
such as (Tefera et al , 2013; Alemayehu & Gecho ,2016; Leza,et al ,2016 ;Hagos et al. , 2014;
Abay, 2014). Applying employment growth of enterprise is similar to sale growth of enterprise
measurement due to employment and sale growth highly correlated. In the studies of enterprise
growth the above researcher used two econometrics model logit and multiple linear regressions
in order to estimate enterprise growth. But, there are no logical reasons make growth categories
variable growing and none growing to use logit model. In this analysis, regression model of
Ordinary Least Square (OLS) method is specified as follow. The regression analysis used to test
whether or not key independent variables relate to dependent variable through including all

econometrics diagnostic tests (Greene, 2002)

mooomaon
omoo

a oooO0O0oO0OODOOO0OODOOOOOOOOO

Where, 0O mean that growth rate of employment,
LnE = the natural logarithm of current employment

LnEt = natural logarithm of initial employment size
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Etage = the age of micro and small manufacturing enterprise.

3.7 Technical Efficiency Analysis Model

The technical efficiency model of micro and small manufacturing enterprise was estimated by
using cross sectional data with stochastic frontier model through production function. The
common production functions in stochastic frontier technical efficiency analysis is Cobb-
Douglas production function (Asied et al , 2012). Battese and Coelli (1995) proposed model for

technical efficiency with Cobb-Douglas production function looks like below.
d a 0 ODO0OO0OO0O0O0oOOOOOODOOOOODDO
Where is an error term 0 0 OO0OODODOOODOOOOOOOO
a d 0 0 OoOo0o0ooOoOOOOOOOOOOODOOOO

The economic reason behind this specification is that the production process is subject to two
economically obvious random disturbances. Statistical noise represented by  and technical
inefficiency represented by . , represent the random error term which is statistical noise with

zero mean it has independently identical distribution N(0, 02,). , the one side error term
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assume to be non negative variables with half normal distribution (0, 6%,) and it is the technical
inefficiency term drive from Cobb-Douglas estimated frontier. The subscript i represent
enterprise. [ is a scalar vector of unknown parameters [, represents the intercept terms other

represent input coefficient.

O a a a 0 O OO00o0ooOoO0a0

Where Y; the output enterprise proxy by sale revenue of enterprise per monthly in birr Ki

represent the net capital asset in birr, Li number of labor hours worker per month , Mi represents

the cost of intermediate input in birr.

The technical inefficiency model specifies below, there are different factor affecting technical
efficiency of enterprise identified from the literature. The choice of variables used to estimation
inefficiency scores and determinants of efficiency was guided by literature. The variables that
have been frequently hypothesized as relevant for efficient outcomes in production theory, and
those which have been empirically applied used also in this study. These are variables which are
factors affecting to the technical inefficiency of micro and small manufacturing, grouped in to
three, enterprise characteristics, entrepreneur characteristics and enterprise linkage. Estimation of
technical inefficiency function specify below.

d O d O O g a
O a a g a
O o oOooooad

Where, © represent the scalar vector of unknown coefficient to be estimate. The maximum

likelihood estimation of equation (3.5) yields consistent estimator for B, 0%, A . (0< <o) the
variances of parameters are expressed in terms of 02= ¢%u + 0% and 0O %. Where o is

the total variance of the model and the term A , representing the ratio of the standard error of
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inefficiency to the standard error of statically noise . The above equation 3.6 estimated by OLS
and Tobit model (Crespi, & Alvarez, 2003; Sekwati & Harvie, 2014)

3.8 Description of Variables
The Relationship between Dependent and Independent variable
The following variables both dependent and independent are used for this research to analysis

growth and technical efficiency analysis of micro and small manufacturing enterprises.

Enterprise Employment Growth (Yi): It is dependent variables of the model used for as

enterprise growth and explains by independent variables including in the model.

Output of enterprise (InYi): The output micro and small manufacturing enterprise measured

monthly sale volume in terms of birr.

Fixed Capital (InKi): Capital input is measured as the net value of fixed assets after deducting
accumulated depreciation at the end of the year. The net value of fixed assets is a combination of
machinery and equipment, vehicles and office appliances it represents those assets of the
establishments with a productive life of one year or more. The most widely used method for
depreciating asset value is straight line method deprecation cost of capital obtained by cost of capital
minus salvage value of divided by the estimated year of useful life to determine the deprecation rate

each year. The estimated useful life of continuous process plant and machinery are 8 years. The
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salvage value cannot be more than 5% of the cost of capital (Velmurugan, 2014). In this study
salvage value of machinery and equipment estimated by 5% of price of capital and 8 years
estimated useful life.

Labor (InLi): Labor is one of the inputs for manufacturing enterprise measured in number of
hours work per day. Convert in to total number of monthly worked hours in for the selected
enterprise (Tingum & Ofeh, 2017)

Cost of raw materials (InMi): This includes all cost of inputs in the production process measure
in birr per month. The combination of all cost of inputs during the life cycle of an item intended

to produces an output in terms of monetary value in birr per month.

Entrepreneur Characteristics
There is a significant effect entrepreneur characteristic on growth and technical efficiency of
enterprise in literature.
Age owner/manager (Ageower): It is the ages of entrepreneur in years. The effect of owner age
for enterprise growth and technical efficiency is not clear. It hypothesized age of entrepreneur
affect growth negatively (Adam, 2014) and for technical efficiency positively (Kuma et al.,
2016).

Gender of entrepreneur (gender): During business activity the gender differences affect the
growth and productivity of enterprise. It takes dummy value 1 male 0 female. Enterprise growth
and technical efficiency significantly vary by gender. Male owner enterprise has better growth
and technical efficiency than female. Most of the time female entrepreneur doesn’t access
education and credit. For this research gender hypothesized female owner enterprise has less
growth (Sherifat, n.d.; Kiraka et al., 2013) technical efficiency.

Work Experiences owner /manager (worke): The number of years spending related to this
business including past experiences. The years experiences of owner /manager increase related
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this business have growth and efficiency. For this research it hypothesized that, when the years
of experience increase have positive effect on growth (Goshu et al., 2015; Adam, 2014) and

negative on technical inefficiency (Sekwati & Harvie, 2014)

Access Training (traning): Entrepreneur or the manger of enterprise access to training related
to business activity. It takes dummy value 1 yes O otherwise. The owner or manger of enterprise
access to training record more efficient and grow for enterprise. Access to training has positive
relation to technical efficiency and growth of manufacturing enterprises observed by Coast, &
Bhasi (2003) ; Noor (2014) and ( Gibon, 2016)

Education level of owner /manager (eduction): The higher levels of education are expected to
increases the ability of the entrepreneur to manage problem and opportunity for enterprise
growth and productivity. Education may provide entrepreneur with greater capacity to learn
about absorb new information about production process and product quality with customer
management. Education has positive significant effect on growth (Michael Bowen et al , 2009)
and technical efficiencies ( Crespi et al, 2003) of enterprise. It measure in year of schooling of

owner or manger of enterprise.
Enterprise characteristics

Several enterprise characteristics affecting growth and efficiency level of enterprise. Such as,
size of enterprise, sector, age, initial capital, current capital, and access to credit, working place
and location extensively studied in different research for the determinate of growth and technical

efficiency of enterprise.

Ages of Enterprise (Eage): The age of enterprise continuous variables measures year’s
enterprise. Young enterprise has more growth and less technical inefficient at production. it
hypothesized, age of enterprise have negative ( Heshmati, 2001; Shibia, 2017) relation with
growth but positive relation with technical efficiency of manufacturing enterprise (Tingum &
Ofeh, 2017)

Size of Enterprise (Esize): The size of enterprise measures in terms of the number of labor
employed in manufacturing enterprise when enterprises established. Loewe & Reeg (2015) size

and growth of enterprise have significant relationship. It in this studies hypothesized negative
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relation with growth of enterprise ( Leza et al ,2016 ;Mcpherson, 1996;Alemayehu & Gecho,
2016)

Sector of Enterprise (sector): In the study area micro and small manufacturing operating in two
sector wood and metal. It takes dummy value. It hypothesized sector of enterprise have not
significant relation on growth of enterprise.

Initial capital (InCintial): The amount financial capital when enterprises start up to practice
working activity. Most of the time MSEs starts operate with low amount of initial capital contain
low growth. It is hypothesized that, positive relation with enterprise growth and amount of initial
capital (Amentie et al, 2015).

Current capital (InCurrtc): The amount of total financial capital current available for
enterprises to continue business. Current capital has positive relation with enterprise growth
(Adam, 2014). It hypothesized in this study positive significant relation both technical efficiency

and growth.

Access to credit (credit): When enterprises access to finances promote growth of enterprise. It
takes dummy value 1 yes access credit 0 otherwise. It hypothesized that, access to credit has no
effect on growth (Mcpherson, 1996) of enterprise but, negative effect on technical inefficiency of
manufacturing enterprise (Natarajan & Raj ,2008)

Working place (wrkpla): Working place is one of the main components need for successful
growth and productivity of enterprise. Access of working places for enterprises determines the
growth. It takes dummy value 1 if their own working places, 0 otherwise. Enterprise having

access working places more growth (Drbie & Tilaye, 2013)

Ownership of Enterprise (ower): Micro and small enterprise run by different from also affect
productivity and growth of enterprise. It takes dummy value 1 sole proprietorship O otherwise.
sole proprietorship have positive effect on growth Shibia (2017) and positive relation with

technical efficiency (Asiedu et al. 2012).

Location of Enterprises (locatio): Based on different literature location of enterprise affect

growth and productivity. When enterprise working areas is around the main road have more
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growth and efficient (Harvie,2010; Natarajan, & Raj, 2008). It takes dummy value 1 working in

close to in front of road 0 otherwise.
Linkage of Enterprises

The linkages of enterprise both in vertical and horizontal has an effect growth and technical

efficiency of enterprise. It analyze by considering vertical and horizontal linkage of enterprise.

Vertical linkage (Virt): For this study vertical linkage mean that individual enterprise has
vertical linkage with their input suppliers by subcontracting. Vertical linkage can facilitate MSEs
growth by expanding enterprise business opportunity and improving productivity. An argument
with the input suppliers reduces risk and cost related to entering new market. It has dummy value
1 if enterprise has linkage 0 otherwise. Vertical linkage have negative effect in growth (Leza et
al, 2016) but positive (Geta, 2015). For this research, it hypothesized positive effect on growth
and technical efficiency.

Horizontal linkage (horz): When similar enterprise has cooperation shows to facilitate
horizontal linkage of enterprise. MSEs have horizontal linkage sharing of machinery and
cooperative development of new product also possible. It takes dummy value 1 if enterprise has
horizontal linkage O otherwise. Horizontal linkage no significant effect on growth (Geta, 2015).
It hypothesized positive significant both on growth and efficiency.

3.9 Methods of Data Analysis

For this study both descriptive and econometrics model were employed. In descriptive analysis
percentage, tabulation, frequencies and other statistical method were used. In econometric model
growth and technical efficiency analysis OLS, Tobit and Stochastic frontier production function

and maximum likelihood estimation techniques were also used.
3.10 Ethical Consideration of Research

This research was conduct by follow the ethics that are required in research. Formal letter written
from Bahir Dar University, Faculty of Business and Economics and get permission from Bahir

Dar city micro and small enterprise offices to obtained the data. All participants included in the
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study were accordingly informed about the reason of the study and their willingness and
agreement have been secure before filling up the questionnaire. The study also maintains the

confidentiality of the identity of each participant.

CHAPTER FOUR: DATA PRESENTATION AND ANALYSIS

In this section both the descriptive and econometrics results are presented and discussed. The
sample enterprise and entrepreneur characteristics are presented through different statistics tools
such as means, standard deviation and percentages. First, the entrepreneur characteristics of
respondents were presented and analyzed followed by the characteristics of enterprises. Finally,
econometrics model result of growth and technical inefficiency were reported. A total of 232
surveys were distributed and 220 were properly filled and collected. All the analysis below is

based on this group of respondents.

4.1 Result of Descriptive Statistics

4.1.1 Characteristics of Entrepreneur
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Table 4.1 represents the entrepreneur gender, age, education level, experiences and traning
exposure of respondents. Among the sampled enterprises included in the analysis, 88.18% were
male while 11.82% were female entrepreneur in Bahir Dar city micro and small manufacturing
sector. This indicates that the participation of female on micro and small manufacturing sector
were relatively low compared to male. In addition, compared to other countries the participation

of women on micro and small manufacturing in Botswana were 71% (Daniels & Fisseha, 1992).

Concerning to access to training related to the current working activates 64.09% of the
respondent have received training related to their duty whereas 35.91% didn’t receive training.

This result show that more than half of entrepreneur have accessed training (Table 4.1).

Table 4. 1: Entrepreneur Gender and Accessed to Training

Gender Frequency Percent
Male 194 88.18
Female 26 11.82
Total 220 100
Accessed to Training

Yes 79 64.09
No 141 35.91
Total 220 100

Sources: survey result

The evidence table 4.2 shows that, the average age of business entrepreneur is nearly 33 years
old, maximum age of 55 with minimum of 22 years old. This indicates that on average young
entrepreneur are engaged in manufacturing sector. Also one of the objectives of micro and small
manufacturing sector is creating job opportunity for the young labor forces is current government

policy agenda.

The sample entrepreneur average years of education were 9 years of schooling with in 17 year
maximum of year of education and minimum of 0. The results showed that majority of the

sampled entrepreneur have completed primary education level.
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Working experience was measured by the number of years entrepreneur had spent related to

current engagement. The mean value of work experience is about 7 years. The lowest and the

highest years of work experience of entrepreneur are 1 and 16 respectively.

Table 4.2: Entrepreneur Demographic Profile

Entrepreneur characteristics ~ Obs. Mean  Std. Dev. Min  Max
Age 220 33 6.94 22 55
Year of education 220 9 3.167 0 17
Experiences 220 7 4.36 1 16

Sources: survey result

4.2 Characteristics of the Enterprises

4.2.1 Business Sector

As stated in the previous chapter, by the nature of micro and small manufacturing enterprises the

sample enterprises were working in two sectors in wood and metal manufacturing sector 45.54%

and 54.55% respectively. Concerning to the form of micro and small enterprise group, 51.36%

were micro while 48.64% small manufacturing enterprises in wood and metal manufacturing

(Table 4.3).

Table 4. 3: Sector Distribution of Manufacturing Enterprises.

Manufacturing sector

Frequency

Percent
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Metal 100 45.45

Wood 120 54.55
Total 220 100
Group of Enterprise

Micro 113 51.36
Small 107 48.64
Total 220 100

Sources: survey result

Table 4. 4: Descriptive Statistics of Some Enterprises Characteristics

Enterprise characteristics Obs. Mean Std. Deviation Min Max
Enterprise age 220 494 3.008536 1 15
Number of labor at start up 220 2.95 1.338612 1 8
Employment currently 220 4.90 1.848653 2 12
Financial capital at start up 220 33,200 50,378.32 2500 88,000
Current financial capital 220 88,977 73,704.31 30,000 200,000

Sources: survey result

As show in table 4.4, the sample enterprises in this study have an average age of 4.94 years. The

amount of startup financial capital was an average of 33,200 Birr and currently 88,977 Birr.

The evidence in table 4.4 shows that the average number of workers at start-up and current time
from sample MSEs are 2.95 and 4.9 respectively; it range varies from 1 to 8 for start-up
employment and from 1 to 12 for employment at current-time. This indicates that the mean of

the employment currently exceeds that of employment at start up by 1.95 employees.

4.2.3 Form of Enterprise Ownership Structure
The survey result in table 4.5 showed that the distribution enterprise by the ownership structures.
Accordingly, 78.18% enterprises were sole proprietorship business structure and 21.82% are
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cooperatives. This shows that majority of manufacturing enterprise owned by sole proprietorship

business ownership structures.

Table 4.5: Ownerships Structures of Enterprises

Ownership Frequency Percent
Sole proprietorship 172 78.18
Cooperatives enterprises 48 21.82
Total 220 100

Sources: survey result

4.2.4 Enterprise Accesses to Credit

According to the statistics presented in table 4.6, about 42.73% micro and small manufacturing
enterprise accessed credit to run the current business activity from different sources while
42.23% did not access credit. Lack of access to credit most the time regarded as the basic
problem of micro and small enterprise in developing countries due to high collaterals
requirements by formal financial institution. This is true in most African countries. It is also true
that financing of private sector is in problem due to bank charge high interest rate to improve

profitability and reduce operating cost and limited credit for MSEs (World Bank, 2011).

Table 4. 6 : Enterprises Accessed Financial Credit

Received to credit Frequency Percent
Yes 94 42.73
No 126 57.27
Total 220 100

Sources: survey result
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4.2.5 Work places and Location of Enterprise

Regarding to working places and location of enterprise, 67.73% MSEs were working in front of
the road while other 32.27% of micro and small manufacturing working at home. In relation to
working places of enterprises, 35.91% of enterprises have not their own working places while
64.09% have not own working places. Thus, all enterprises need working places to produces as

well as supply their goods and services to customers (Table 4.7).

Table 4. 7: Enterprise Work Places and Location

Working Location Frequency Percent
Operating front to Road 149 67.73
Not front to Road 71 32.27
Total 220 100
Own working places

Yes 141 64.09
No 79 35.91
Total 220 100

Source: survey result

4.2.6 Vertical and horizontal linkage of Enterprise

As can be evidenced below in table 4.8, from the sampled enterprises regarding to vertical and
horizontal linkage, vertical linkage of micro and small enterprises have subcontracting from of
relation with input supplier in the business activity 54.55% have linkage from input supplier the
rest 45.54% do not have linkage at all. Vertical linkage can facilitate MSEs growth by expanding

enterprise business opportunity and improving productivity.
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Concerning the horizontal linkage, enterprises have cooperation or not with other enterprise
engaged in similar activity. From the sample enterprises 66.36% have cooperation among related

enterprises and 33.64% have no cooperation.

As global economy today, there are different ways of linkage including vertical and horizontal
linkages enterprises have greater role on performances of micro and small enterprise in
manufacturing sector. Linkage of enterprises plays greater function on growth and efficiency
level of enterprise. The market linkage of micro and small enterprises are more limited they have
only direct relation with customers. The majority of micro and small enterprises in Africa sell
their product directly to consumers. Market linkage with other enterprise significantly limited

micro and small enterprise (Caroline & Reeg, 2015)

Table 4.8: Linkage of Enterprise

Linkage of Enterprise Frequency and percent  Yes No Total

Vertical linkage Frequency 120 100 220
Percent 54.55 45.54 100

Horizontal linkage Frequency 146 74 220
Percent 66.36 33.64 100

Sources : survey result

4.3 Growth of Manufacturing Enterprise

According to table 4.9 average annual employment growth of micro and small enterprise in
wood and metal manufacturing sector have mean of 0.397 with maximum growth 2 and
minimum growth of -1.33. The annual change in job per enterprise is a positive 0.397 it indicates
on average each manufacturing enterprise increased at the rate of 0.397 people in terms of

employment annually. The growth of employment have no much varied by sector, wood
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manufacturing sector have mean growth of 0.37 and 0.42 in metal manufacturing sector growth

annually.

Table 4.9: Employment Growth by Sector and Overall Enterprise

Sector Obs. Mean Std. Dev. Min Max
Wood manufacturing 100 .376 456 -1.33 1.5
Metal manufacturing 120 .426 445 -1 2
Overall manufacturing 220 .397 450 -1.33 2

Sources: survey result

Table 4.10: Frequency Distribution of Enterprise Employment Growth level

Enterprise Growth level Frequency Percent
Positive Growth 176 80
Zero Growth 30 13.64
Negative Growth 14 6.36
Total 220 100

Sources: survey result

According to the sampled enterprise in table 4.10, the growth of enterprise calculated as the
differences between the current and initial employment divided by age of enterprise. MSEs have
different level of growth positive, zero and negative. The highest 80% of micro and small
manufacturing enterprise have positive employment growth and 13.64% of MSEs have zero
growth. However, (6.36%) micro and small manufacturing enterprise have negative employment

growth.

4.3.1 Growth of Enterprise by Gender

Regarding to growth of enterprise by gender table 4.11, MSEs of the two sector of
manufacturing dominated by male entrepreneur and average employment growth is 0.37 whereas
the average growth of female entrepreneur is 0.56. At the same time, the minimum growth of

female owner enterprises is 0 and -1.33 for male (table 4.11)
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Table 4.11: Employment Growth by Gender

Gender Obs. Mean Std. Dev. Min Max
Male 194 373 453 -1.33 2
Female 26 .566 .389 0 1.333

Source: survey result

4.4 The Descriptive Statistics of Variable used in Production Function
Table 4.12 shows that monthly major input-output of wood and metal manufacturing enterprise
except labor three other variables from the table values in terms of Birr.

Table 4.12: Summery Statistics of Continuous variables in Production Function

Variables Obs.  Mean Std. Dev. Min Max
Capital (machinery and equipments) 120 38089.71 6401.766 20283.19 55822.73
Labor input (working hour) 120 1371.675 583.3979 208 3432
Cost of production 120 47254.85 11092.68 26650 82375
Sale volume 120 64953.57 19885.26 25000 133050
Metal manufacturing

Capital (machinery and equipments) 100 13057.71 11092.68 5919.13 25651.23
Labor input (working hour) 100 1383.02  450.3998 440 2520
Cost of production 100 35869.84 11015.32 14150 61750
Sale volume(output ) 100 46226.65 14731.5 18000 79000

Sources: survey result

From the above summery statistics shows, variables used to the analysis for technical
inefficiency of metal and wood manufacturing enterprise. Table 4.12 shows that a sample wood
manufacturing monthly average sale volume equals 64,953 birr. In addition, other input variables
average working labor hour per month equal 1371.675 hour. The average value of capital and

cost of production in wood manufacturing were equal to 38,089 and 47,254 birr.
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Metal manufacturing enterprise has monthly sale volume equals with 46,226.65 birr. The
sampled micro and small metal manufacturing enterprise have 1,383.02 working hour per month.
The cost of intermediate input in one month equals an average of 35,869 birr. Regarding to asset
value machinery and equipments capital in metal manufacturing enterprise has an average value
of 13,057 birr.

4.5 Growth of Enterprise

In order to measure growth of micro and small enterprise multiple regressions is used to analyze
the annual growth of employment. The growth of employment was dependant variable and also a
proxy measure of enterprise growth. To identify the relationship growth of enterprise with
entrepreneur and enterprise characteristics were incorporated in the model. The stata 13 soft ware

applications were used both for growth and technical inefficiency analysis.

Before econometrics regression analysis takes places, this study considered various econometrics
assumptions and diagnostic tests which can affect consistent of the model applied (OLS). In
econometrics regression model diagnostic tests such as testing of normality of residuals,
multicollinearity, heteroscedasticity, model specification, and endogeneity were considered in
this study.

Regarding to model specification and heteroscedasticity test Ramsey’s and Breusch-Pagen were
employed the result showed that no problem see appendix 3. Multicollinearity test with variance
inflation factor (VIF) showed that no multicollinearity problem see appendix 4. The distribution

of residual have normal distribution curve in histogram see in appendix 5.

The test used to check for endogeneity problem of variables by comparing instrumental
variables estimates to ordinary least square (OLS) estimates. There is no endogeneity problem in
the model all method gives the similar result see appendix 6 and 7. Finally the overall goodness

of fit of the model at less than 1% significances level through F test.
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4.5.1 Econometric Result and Discussion

Table 4.13, presents the estimate result of enterprise growth of the OLS estimation result of
multiple regression used to determine the growth of micro and small manufacturing enterprise in
Bahir Dar city. The R? value of 21% indicates that 21% variation in growth of MSEs in
manufacturing sector enterprises are explained by the explanatory variable used in the model.
Generally, seven variables out of sixteen included in the model have significant relationship with

growth of micro and small manufacturing enterprise.

The determinates of enterprise growth includes in the model which were statistically significant
related to entrepreneur and enterprise characteristics such as age, sex, location, credit, size of
enterprise, age of enterprise and current financial capital are statically significant at 1%, 5% and
10% level of significances. Other variables education, experiences, training, sector, work place,
initial capital, ownership structure, vertical and horizontal linkage are statistically insignificant

for micro and small manufacturing enterprise growth.

Gender of entrepreneur has significant relationship on growth of enterprise being male have
negative relationship to employment growth of enterprise. There is no clear empirical evidence
the effect of gender on growth of MSEs but there is mixed result from the literature. According
to Worku & Yifredew, (2017); Tefera et al , (2013) being female have greater probability to fail
growth and male entrepreneur have better growth than female. This study result contradicted
with above finding but consistent with Adam (2014) ; Chirwa (2004) the growth of female
owned enterprise has faster than male owned enterprise. By confirming the results of descriptive
statistics it has growth differences among owner enterprise minimum growth is 0 and -1.33

female and male respectively.

The age of entrepreneur have positively significant effect on growth of enterprise at 10% level of
significances. This indicates that young owner entrepreneur have lower employment growth as
compared to old age entrepreneur. Based on Hagos et al. (2014) study age have negative effect
on growth of enterprises. However in this study, age owner/ manager have positive effect on
growth of enterprise the main justification age have positive relationship may be due to young

entrepreneur have financial constraints for startup capital and do not have collateral to take credit
020



from different financial institution. In addition, this result also seems logical the older the age of
owner /manager of enterprise the more the owners are familiar in business working activity and
accumulated resources. This result finding is consistent with (Worku & Yifredew, 2017; Jay &
Schaper, 2003)

Different previous theoretical and econometrics model have been given different possible
explanation the relationship between age of enterprise and growth. The regression result shows
that the growth of enterprise affected by age at 1% level of significances. The main possible
explanations for this result may be older enterprise fail to invest the existing modern technology
and hindering productivity relative to young enterprise. An additional possible reason for this
result could be due to sub optimal use of resources found in old manufacturing enterprise or
diseconomies of scale happed. It show that young micro and small enterprise fast to grow than
older enterprise. Age of enterprise has an inverse relation with growth of enterprise and this
result has been empirically supported by many studies (Reichstein & Dahl, 2004; Heshmati
,2001; Hagos et al., 2014; Evans, 1987) . But, this finding contradicts with (Bowale & llesanmi,
2014) the older ages of business have the higher employment creation than young enterprise.

Size of enterprises was significant determinate of enterprises growth at 1% level of significances.
Size defined as the number of employee initial when enterprise established. This implies that
enterprise growth decreases with enterprise size. The possible explanation for this result may be
an additional employment of labor to fixed capital equipment leads a reduction of productivity
with diminishing marginal return. The initial size of enterprise have inverse relation with growth
at one percent level of significance similar finding are reported by other researchers ( Leza et al
,2016 ;Mcpherson, 1996). The finding contras to Loewe & Reeg (2015) size of enterprise have
not significant relationship with growth.

Accessed to credit has positively significant effect on growth of micro and small manufacturing
enterprise at 10% level of significances. This result indicates that MSEs accessed to credit have
high possibility on growth of enterprise consistent with Loewe & Reeg (2015). According
Michael et al. (2010) access to finances were not the significant determinate of enterprise growth
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this result contradicted with negative effect (Abay et al , 2014) this may be the fact that credit
may not be properly used. This may be true related to enterprise need working financial capital

to purchased input credit has significant positive relation in this study.

Operating locations of enterprise have positive significant effect on growth of enterprise at 10%
level of significances. MSEs that are working in front of road have higher probability of growth
as compared to others. This may be reason behind due to providing their goods and services to
consumers’ directly in very simple way. This result consistent with (Tefera, et al. ,
2013;Alemayehu & Gecho, 2016).

There was positively significant relationship between current financial capital and enterprise
growth. This is in line with the theoretical explanations of financial availability and
performances of enterprise. Availability financial capital is one necessary mechanism for growth
of enterprise to purchase input and payment for worker salaries. This result have similar finding
from (Adam, 2014)

Table 4.13: Econometrics Model Regression Result of Enterprise Growth Determinates

Variables Coefficient
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Sex

Age

Education
Experiences
Training

Sector

Eage

Size
Ownership
Credit

Work places
Location
Vertical linkage
Horizontal linkage
Ininitial capital
Incurrent capital
Constant
Observations

R-squared

-0.210** (0.032)
0.0112* (0.044)
-0.00308 (0.705)
-0.00176 (0.570)
0.0630 (0.332)
-0.00155 (0.864)
-0.0428*** ((0.002)
-0.122*** (0.000)
0.0383 (0.644)
0.116* (0.073)
-0.00404 (0.953)
0.117* (0.061)
0024 (0.714)
0.0578 (0.396)
-0.0281 (0.034)
0.159** (0.534)
-0.810 (0.284)
220

0.218

P- Value in parentheses

Sources: estimation result *** p<0.01, ** p<0.05, * p<0.1

4.6 Estimates of Stochastic Frontier Model

The maximum likelihood estimation of the stochastic frontier production function was obtained

and presented in (table 4.14). The stochastic frontier estimates of metal and wood manufacturing

0500 Bl & &



enterprise in Cobb-Douglas production functions were statistically significant. In the Cobb-

Douglas production function the parameter estimated Bs represent the elasticity of output with

respect to different input. The coefficient of labor and cost of intermediate input are positive

related and statistically significant to the level output elasticity both in metal and wood

manufacturing enterprises.

However, capital input only significant in wood manufacturing enterprise also has negative
relationship. This finding may indicates that capital have insignificant and negative relationship
were due to labor intensive technology rather that capital intensive require in metal and wood
manufacturing enterprises. The coefficient of input variables shows that both enterprise operating
decreasing return to scale. The sum of the coefficient all input less than unity both in wood and

metal manufacturing enterprise.

Table 4. 14: Maximum Likelihood Estimates of the Stochastic Frontier Production Function

Metal Wood
Variables Coefficient Coefficient
Constant 6.889*** 4.281%**
(0.000) (0.003)
Inlabor 0.135* 0.0690*
(0.055) (0.098)
Incapital 0.0178 -0.380***
(0.815) (0.001)
Incost 0.288*** 0.973***
(0.000) (0.000)
oV 12895 1474254
ou 3977733 2348914
o’ 1748517 .0769082
A= ;_'; 3.084709 1.59329
Observations 100 120

P-Value in parentheses

Kk p<0_01, Foke p<0_05, * p<0.1

Sources: computed from filed survey data

The presences or nonexistence of technical inefficiency was tested in this study in two

manufacturing enterprises identified by using A value the important parameter of log likelihood
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in the half normal model if A = 0 there were no technical inefficiency and all deviation from the
frontier derived from random shock. The estimated value of A= 3.084 and 1.59329 in metal and
wood manufacturing enterprise also different from zero. This indicates that metal and wood

manufacturing enterprises have technical inefficient.

4.7 Descriptive statistics of Technical inefficiency

The technical inefficiency score ranged from 0.035 to 0.822 and 0.046 to 0.939 in the wood and
metal manufacturing (table 4.15). The mean inefficiency of enterprise equals 0.185 and 0.317 to
wood and metal manufacturing enterprise. Metal manufacturing enterprises have higher mean
technical inefficiency score than wood manufacturing. There is an opportunity to minimize

technical inefficiency from current technology and input both sector.

Table 4. 15: Summery Statistics of Technical Inefficiency Score by Sector

Statistics Wood Metal
Mean 185 317
S. dev 105 214
Minimum .0350 .046
Maximum 822 939

Sources: computed from filed survey data

4.8 The Determinate of Technical Inefficiency
To identify the determinate of technical inefficiency of wood and metal manufacturing
enterprises using OLS and Tobit models were applied. Technical inefficiency score dependent

variable and some entrepreneur and enterprises characteristics are independent variables.
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Ordinary Least Squares and Tobit regression econometric model were applied to identify the
relationship between of technical inefficiency with entrepreneur and enterprises characteristics.
Technical inefficiency score censored at maximum and minimum value in Tobit regression
model. The stochastic frontier estimation shows that there is technical inefficiency both wood
metal manufacturing enterprises. Before estimation of econometrics model the determinate
technical inefficiency model normality of disturbances term was tested by Shapiro-Wilk tests see

appendix 9.

The model satisfied the normal distribution assumption of the disturbances term but suffer from
heteroscedasticity problem. Therefore, the robust regression was used both in OLS and Tobit
model. After robust both the OLS and Tobit regression have the same significant result and sign
even if the coefficient take different value see Appendix 10, 11, 13, 14. The estimated
coefficient with technical inefficiency model of wood and metal manufacturing enterprise Tobit

regression result presented table 4.16 below.

In wood manufacturing, the significant variables were experiences; training, age of enterprise
and ownership are significant relationship with technical inefficiency. Except the age of
enterprise, experiences, training and ownership have negative coefficient in wood manufacturing
enterprise technical inefficiency model. Thus a negative coefficient means that increases in
technical efficiency level and positive effect on output level. The sign and coefficient of
technical inefficiency model are interpreted in opposite way; a negative coefficient variables

means increase technical efficiency.

In metal manufacturing, the significant variables were age of entrepreneur, experiences, age of
enterprise, credit, vertical linkage, current financial capital. Except credit and age of enterprises
other variables have negative relationship with technical inefficiency level of metal

manufacturing enterprise at 1% ,5% and 10% level of significances.
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Age of entrepreneur has a negative coefficient and statistically significant only in metal
manufacturing. Therefore, the older the age of owner of enterprise they are less technical
inefficiency in the study area. This result contradicts with Alvarez et al. (2003) who found
positive relationship between age owner and technical inefficiency. A possible reason for this
result would be the older the age of entrepreneur have accumulated working experience
enhanced to management enterprise efficiency. One of another possible explanation would be the
older age of entrepreneur have request different skill and capacity to make it enterprise efficient

in production.

Working experiences of an entrepreneur has negatively related with wood and metal
manufacturing technical inefficiency at 5% and 10% level of significance. The interpretations of
this result suggest that more working experiences entrepreneur has technical efficient by
acquiring different production skill. This finding contradicts with (Sekwati & Harvie, 2014)
finding technical inefficiency and the entrepreneur’s years of experience have positive
relationship. But, this result in line with Crespi, & Alvarez (2003) finding negative relationship

between experiences and technical inefficiency.

Accessed to training has negative significant relation on technical inefficiency level in wood
manufacturing enterprise and statistically significant at 5%. This implies that entrepreneur
participation in training related to current working activity has positive effect on technical
efficiency level of enterprise. Similar result were observed by Coast, & Bhasi (2003) ; Noor
(2014) training plays a key function on modifying and adopting new technology and design new

methods of production in wood manufacturing enterprise.

The age enterprise is also the determinate of manufacturing enterprise technical inefficiency
both wood and metal manufacturing statistically significant at 10%. The effect of age on
technical inefficiency has not clear empirical result. Some researchers found positive relationship
due to learning by doing benefit, but other studies found negative relationship young enterprises

adopt new technology and produces efficiently. This result is consistent with the finding of
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Tingum & Ofeh, (2017); Asiedu, et al. , (2012) the older the age of enterprise may not be have
motivation to recognize the new technology due to financial constraints. The young enterprise
are more technical efficient that old enterprise. The age of enterprise increase technical
inefficiency level. The reason for old enterprises are less efficient may be using old production
technology whereas younger enterprise engaged in new advanced method of production
technology. An additional, possible reason old manufacturing enterprise technical inefficient

may due to diminishing marginal return to scale of production make them more inefficient.

Another variable the determinate of wood manufacturing enterprise technical inefficiency level
was ownership structure of enterprise. Single owner wood manufacturing enterprise have more
technical efficient than cooperative owner enterprise. The implication of this result could be
single owner enterprise tend to manage his business decision easily to ensure efficiency. In
cooperative enterprise employees may be lacking working incentives and supervision also it is
difficult to make decision alone without members. Another reason may be group member may
have different motivation to re-invest profit in cooperative rather than argue to distribute. This
eventually leads to production inefficiency. So that, cooperative enterprise members may have
less internal motivation to make long term investment. The result confirm with the finding of
other studies Asiedu et al. (2012) in Ghana.

The estimated coefficient of accessed to credit and the level of technical inefficiency have
positively related in metal manufacturing at 5% level of significant. The result of the study
revealed that metal manufacturing enterprise that have no access to credit are technical efficient
than those enterprise access to credit. This might be due to metal manufacturing enterprises not
using credit appropriately for intended purpose. This result contradict with Natarajan & Raj

(2008) finding negative relation between credit and technical inefficiency.

In this study, vertical linkages measured through the relationship between input supplier with
subcontracting form both in wood and metal manufacturing enterprise. However, the result
indicates only statistically significant in metal manufacturing at 5% level. This indicates that

enterprises have subcontracting from input supplier experience negative relationship in technical
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inefficiency also similar result reported by ( Natarajan & Raj, 2008) .

The amount of current financial capital in birr was negatively and statistically significant relation
on technical inefficiency model of metal manufacturing at 10% level of significances. This might
be a negative relationship between technical inefficiency and current financial capital, due to
enterprises require to purchased input in order maximize output desires financial capital also an
essential. In other words, the result shows that the availability of more working financial capital
would allow enterprises to applied investment in modern technology, employed skilled labor also

positive effect on technical efficiency.

Table 4. 16 : Technical Inefficiency model of Wood and Metal manufacturing enterprise in Tobit
model.

Wood Metal

Variables Coefficient Coefficient
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Sex

Age

Education
Experiences
Training

Eage
Ownership
Credit

Location
Vertical linkage
Horizontal linkage
Incurrent capital

Constant

-0.0028 (0.917)
0.0011 (0.455)
0.0015 (0.509)
-0.0085** (0.001)
-0.048** (0.005)
0.0105* (0.095)
-0.053** (0.012)
0.0105 (0.531)
0.015 (0.402)
0.00615 (0.750)
- 0.0048 (0.764)
0.0028 (0.830)

0.1638 (0.238)

-0.0736 (0.451)
-0.00705** (0.023)
-0.00930 (0.177)
-0.00971* (0.066)
0.00175 (0.966)
0.0165* (0.052)
-0.0454 (0.220)
0.106** (0.011)
-0.0186 (0.633)
-0.105** (0.025)
0.00555 (0.883)
-0.161* (0.068)

2.534%* (0.011)

Observations

120

100

Sources: computed from filed survey data

P-Value in parentheses
*** p<0.01, ** p<0.05, * p<0.1

CHAPTER FIVE: CONCLUSION AND RECOMMENDATION

5.1 Conclusions

The main objective of this study was to investigate growth and technical efficiency level of

micro and small manufacturing enterprise in Bahir Dar city. A one month cross-sectional data
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was collected from sample of 120 and 100 observations in wood and metal manufacturing
enterprises in February 2010. In this study, different econometric model and descriptive statistics

were used to estimate data analysis.

In the descriptive statistics growth of enterprise have positive, negative and zero employment
growth in wood and metal manufacturing. The highest 80% of micro and small manufacturing
enterprise have positive employment growth and 13.64% of MSEs have zero growth no growth
at all. However, 6.36% micro and small manufacturing enterprise have negative employment
growth. The average growth of wood and metal micro and small manufacturing enterprise was
positive equal to 0.397.

In this study formally tested the relationship between entrepreneur and enterprise characteristics
with employment growth. Sixteen explanatory variables include in OLS econometrics model
only seven variables have statistically significant relationship with employment growth of
enterprise. Gender, age of entrepreneur, enterprise age, initial size, credit, location, and current
financial capital were statistically significant at 1%, 5% and 10%. Age of entrepreneur, credit,
location, and current financial capital were positively related growth of enterprise. Both initial
size and age of enterprise are negatively related to growth. Larger and older enterprises grow
more slowly than young and smeller manufacturing enterprise. On the other hand, education,
training, experiences, sector, work place, ownership, initial capital, vertical linkage and

horizontal linkage were found insignificant relationship of enterprise growth.

This study also estimates the technical inefficiency level of wood and metal manufacturing
enterprises of Bahir Dar city using parametric approach with Cobb-Douglas stochastic frontier
techniques. The result of Cobb-Douglas production function estimation show that all input
capital, labor and cost of intermediate input in wood manufacturing significant but capital were
not significant in metal manufacturing enterprises. This shows that metal manufacturing

enterprises are labor intensive rather than capital intensive production technology require.

The maximum likelihood estimation of Cobb-Douglas stochastic frontier model result show that
technical inefficiency presented both manufacturing enterprise because, the estimated value of
lambda different from zero A= 3.084 and 1.593. The empirical result showed that micro and
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small manufacturing enterprise in Bahir Dar city are not using a given resources and technology
efficiently. This means that more output can be obtained by improvement technical efficiency
without added another input and technology. The predicated mean value of technical inefficiency
of wood and metal manufacturing estimated to be 0.18 and 0.31.

The estimates of Tobit regression regarding to the determinates of technical inefficiency in wood
and metal manufacturing in the study area age of owner, training, work experiences, enterprise
age, ownership, credit, vertical linkage and amount of current financial capital are statistically
significant. However, this study found no significant relationship between sex, age entrepreneur,
education, credit, horizontal linkage, vertical linkage, location and current financial capital in
wood manufacturing. In metal manufacturing also sex, education, training, ownership, location,

and horizontal linkage are not significant in relation to technical inefficiency.

The age of enterprise play important role in determining technical inefficiency level of wood and
metal manufacturing. This may be happen older enterprise applied old technology while young
enterprise use advanced technology. Working experiences of entrepreneur have negative
significant relationship both wood and metal manufacturing enterprise technical inefficiency

level.

Training and ownership of enterprise have negative significant relationship with only wood
manufacturing technical inefficiency. This finding indicates that accessed training related to
current working activity and sole proprietorship ownership structure improved technical
efficiency level of wood manufacturing. At the same time, accesses to credit, vertical linkage and
age of entrepreneur have significant relationship only metal manufacturing technical inefficiency
level. Finally, entrepreneur and enterprise characteristics have different relationship with growth

and technical efficiency level of micro and small manufacturing enterprise.

5.2 Recommendations
Based on the finding of this study, the following recommendations were forward to concerned

bodies government, owner of enterprise and other responsible organization on growth and
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technical efficiency level micro and small manufacturing enterprise in Bair Dar city.

Regarding to growth of micro and small manufacturing enterprise improve access to credit and

accessibility of current financial capital should be supplemented by different financial institution.

The operating location of enterprise also has positive significant relationship. Enterprise
operating in front of road has better growth. Therefore, attentions have to be given with try to
create cluster design of enterprise working area. Cluster development for micro and small
enterprise facilitate collaboration with sharing of technological progress among enterprise, also it

IS important to afford infrastructures.

The finding shows that older enterprise grows more slowly could needs to assistance the
concerned body should be give training for older enterprise to adopt new technology to improve

growth and efficiency.

With respect technical inefficiency model, the findings of wood and metal manufacturing
enterprise are not operating efficiently due to less utilization of given input. To minimize
technical inefficiency enterprise should focus on efficient use of current input and technology.
The study also recommends for wood and metal manufacturing enterprise should increases

amount of labor working hour in order to improve output.

Enterprise age has positive relationship with technical inefficiency level of wood and metal
manufacturing enterprise. This suggests that older enterprise technology should be replaced by
new technology in order to improve efficiency. The concerned by should create awareness to old
enterprise use modern technology both in wood and metal manufacturing.

Training and sharing of experiences should be provided to wood manufacturing enterprise to
enable them technical efficient. Providing training to entrepreneur should be practical to apply
directly to their business engagement. Particularly, in quality control, design, market linkage and

technology enhancement are important on technical efficiency level improvement.

A cooperative micro and small wood manufacturing are not attractive on technical efficiency. A
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possible solution may be creating work incentive among the members and have long term
objective. The preference of members should be first recognize an essential condition for
creating them. Members who consider that his capacity greater than other unwilling to join the
cooperative rather need to redistributed the cooperative resources so the concerned body should

consider this problem at the beginning.

In metal manufacturing accessed to credit affect technical efficiency negatively. So that,
emphasis should be properly monitored better creation of awareness how to manage credit to
improve technical efficiency.

There should be better encouragement of vertical linkage in metal manufacturing enterprises
enterprise from input supplier by means of subcontracting. Enterprise should be reduces input
related problem by making subcontracting from input supplier. Enterprises creating strong
linkage from input supplier should expend.

The negative result of current financial capital on technical inefficiency of metal manufacturing
showed that effort should be given to increase working financial capital intended for improve

technical efficiency.

In conclusion, government policy and intervention should be evidence-based on entrepreneur
and enterprise characteristics a target of growth and efficiency expansion. The next intervention

should focus with integrated way both on growth and efficiency improvement of enterprise.
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Appendixes

Appendix 1: Descriptive Statistics Result

Variable 0Obs Mean std. Devw. Min Max
age 220 33.54545 6.944182 22 =1

educ 220 9.05 3.162603 0 17

exper 220 7 3.814177 1 16

Eage 220 4.89545K5 2.88B3266 1 15

size 220 2.95 1.342066 1 8
laborc 220 4.927273 1.781227 2 12
intcapital 220 33200 17915.35 2500 88000
cucapital 220 88977.73 30287.3 30000 200000

um growth

Variable ‘ Obs Mean std. Dev. Min Max

growth ‘ 220 .3977408 .450798 -1.333333 2

TabDulat growtii

growth Freq. Percent Cum .
o 30 100.00 100.00
Total 30 100.00
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TCabulat growth

growth Fredq. Fercent Cum .
-1.333333 1 T.14 T.14
-1 3 21.43 28.57
—.666666T 1 7.14 35.71
-.3 3 21.43 57.14
—-.3333333 4 28.57 85.71
-.2 1 T.14 02.86
—.1428571 1 7.14 100.00
Total 14 100.00
growth Freq. Percent Cum.
1 1 0.57 0.57
.1111111 1 0.57 1.14
.125 1 0.57 1.70
.1428571 2 1.14 2.84
.1666667 4 2.27 5.11
.2 21 11.93 17.05
.2222222 2 1.14 18.18
.25 7 3.98 22.16
.2727273 1 0.57 22.73
.2857143 1 0.57 23.30
-3 4 2.27 25.57
.3333333 21 11.93 37.50
.3888889 1 0.57 38.07
.4 13 7.39 45.45
.4444444 2 1.14 46.59
.5 21 11.93 58.52
.5333334 1 0.57 59.09
.5555556 3 1.70 60.80
.5714286 3 1.70 62.50
.6 7 3.98 66.48
6666667 14 7.95 74.43
.7142857 1 0.57 75.00
.75 5 2.84 77.84
.8 4 2.27 80.11
.8333333 3 1.70 81.82
.8571429 1 0.57 82.39
1 20 11.36 93.75
1.2 1 0.57 94.32
1.25 2 1.14 95.45
1.333333 3 1.70 97.16
1.5 4 2.27 99.43
2 1 0.57 100.00
Total 176 100.00

sum sale cost capitalasset Labor

Variable Ckbs Mean 3td. Devw. Min Max
zale 100 46226.65 14731.5 18000 72000

cost 100 35869.84 10026.34 14150 61750
ipitalasset 100 13057.71 4153.766 5919.13 25651.23
Labor 100 1383.02 450.3998 440 2520
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. sum sale cost capitalasset Labor

Variable Cchs Mean Std. Dev. Min Max
sale 120 64953 .57 19885.26 25000 133050
cost 120 47254.85 11092.68 26650 82375
capitalasset 120 38089.71 6401.766 20283.19 55822.73
Lakbor 120 1371.675 583.3979 208 3432
sum ineffeiecy
Variable ‘ Obs Mean Std. Dewv. Min Max
ineffciecy ‘ 120 .1853278 .1056544 .0350942 .B227627
sum inefficiecy
Variable | Obs Mean S5td. Dev. Min Max
inefficiecy | 100 .3175751 .214741 . 0465053 .9391416
Appindex 2: Correlation Matrix of Variables
growth sex age educ eXper traing sector Eage =ize owners~e credit
growth 1.0000
sex -0.1359 1.0000
age 0.0762 0.2468 1.0000
educ -0.0633 -0.1276 -0.3269 1.0000
eXper 0.0592 0.2763 0.6608 -0.2385 1.0000
traing 0.0404 -0.1358 0.0292 0.0321 -0.0261 1.0000
sector —-0.0555 -0.0814 0.0439 0.0%71 -0.1113 0.0587 1.0000
Eage -0.0647 0.1757 0.5359 -0.3028 0.4792 -0.1363 0.0042 1.0000
size -0.2740 -0.1487 -0.0931 0.2200 -0.1967 0.2652 0.1434 -0.2677 1.0000
ownershipe 0.0677 0.2150 0.2282 -0.2317 0.2201 -0.1%96 0.1348 0.2954 -0.3552 1.0000
credit 0.1921 -0.2521 -0.0039 0.0579 -0.00866 0.2131 -0.14%6 -0.1537 0.0474 -0.2319 1.0000
workp 0.0142 -0.0405 0.1173 0.0010 0.0686 0.0891 -0.2114 0.0104 0.1762 -0.0762 0.0943
location 0.1323 0.0435 -0.0284 -0.0016 0.084%9 0.0227 -0.0247 -0.0159 0.0103 0.0236 0.0501
vrti 0.08%9 -0.0497 0.1357 -0.2425 0.2118 0.0518 -0.3169 0.11%95 -0.0142 -0.0377 0.1204
horz 0.0775 0.0363 0.0652 -0.0426 0.0846 -0.0464 -0.1704 0.0591 0.0431 0.0182 0.0344
ncucapital 0.0726 -0.0847 0.2169 0.0486 0.1334 -0.0410 0.1001 0.3110 0.0455 0.0557 -0.0566
itintcapital -0.0173 -0.1937 -0.2903 0.2567 -0.2769 0.2010 0.0968 -0.3597 0.2470 -0.1946 0.1436
workp location vrti horz lncuca~l lninte~l
workp 1.0000
location 0.1445 1.0000
vrti 0.1392 0.1426 1.0000
horz 0.1087 0.2414 0.4180 1.0000
ncucapital 0.12%96 -0.0212 0.0074 -0.0069 1.0000
itintcapital 0.0431 -0.0581 0.0309 -0.0814 0.1645 1.0000




Appendix 3. Heterosekedasticity and Model specification test

ovtest

Ramsey RESET test using powers of the fitted walues of growth

Ho: model has no omitted wvariables
F({(3, 1%9) = 0.54
Prob > F = 0.6528
hettest

Breusch-Pagan / Cock-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted wvalues of growth

chiz (1) = 2.580
Procb > chiZ 0.1141

Appendix 4: Multicollinearity Test of Explanatory Variables

vif

Variable VIF 1/VIF
age 2.60 0.384196
exper 2.45 0.407821
Eage 2.00 0.501149
vrti 1.51 0.661041
iintcapital 1.46 0.684519
zize 1.40 0.713231
sector 1.38 0.723363
ownershipe 1.36 0.734209
ncucapital 1.36 0.736936
educ 1.32 0.759847
horz 1.31 0.763663
zex 1.26 0.792304
credit 1.23 0.811379
traing 1.19 0.839557
workp 1.18 0.848274
location 1.12 0.850260

Mean VIF 1.51
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Appendix 5: Normality Test of Enterprise Growth

Appendix 6: Regression Result of Enterprise Growth
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Source 35 df M3 Number of ohs = 219

F( 1a, 202) = 3.52

Model 9.66148633 16 .603842895 Erob > F = 0.0000
Residual 34.6845281 202 .171705584 R-aquared = 0.2179
2dj R-=squared = 0.1559

Total 44.3460144 218 .203422084 Root MSE = .41437
growth Coef. 3td. Err. t B>t [55% Conf. Interval]

38X -.209442 .097253 -2.15 0.032 -.4012033  -.0176807

age .0132179 0065061 2.03 0.044 .0003892 .0260465

educ -.0038582 .0101595 -0.38 0.705 -.0238905 016174

eXper -.0059671 .0104887 -0.57 0.570 -.0266485 .0147142
traing 0619027 0636373 0.97 0.332 -.0635758 .1873812
sector -.0113153 .0660941 -0.17 0.864 -.1416382 .11%0075
Eage -.0420314 .0131992 -3.18 0.002 -.0680573 -.0160056

size -.1229577 .0248253 -4.95 0.000 -.171%077 -.0740078
ownershipe .03657 .0789925 0.46 0.644 -.1191856 .1923256
credit .113083 .0628034 1.80 0.073 -.0107514 .2369174
workp -.003707 .0633094 -0.06 0.953 -.1285391 .1211252
location 1231247 .0652529 1.89 0.061 -.0055395 .251789
vrti .025442 .0691977 0.37 0.714 -.1110005 .1618845

horz .0576705 0677429 0.85 0.396 -.07558034 .1912443
Ilncucapital .1585141 .0743115 2.13 0.034 .0119883 .3050399
lnintecapital -.0317484 .05095998 -0.62 0.534 -.1323087 .0688118
-.9101839 .8469941 -1.07 0.284 -2.580268 .7598999

cons

Appendix 7: Endogeneity Test of Instrumental Variables Regression result.
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Instrumental variakles (25L3) regression
Source ss df M3 Number of obs = 219
F{ 16, 202) = 3.52
Model 9.66148633 16 .603842895 PFrob > F = 0.0000
Besidual 34.6845281 202 .171705584 RE-sguarsd = 0.2179
2dj R-squared = 0.1559
Total 44 .3460144 218 .203422084 Root MSE = .41437
growth Coef. S5td. Err. t B>t [52% Conf. Interwvall]
sex -.2098442 097253 -2.15 0.032 —.4012033 -.0176807
age .0132179 .0065061 2.03 0.044 .0003892 .0260465
educ -.0038582 .01015595 -0.38 0.705 —.0238505 .016174
eXper -.0059671 .0104887 -0.57 0.570 —-.0266485 .0147142
traing 0619027 0636373 0.97 0.332 —.0635758 .1873812
sector -.0113153 .0660941 -0.17 0.864 —.1416382 1150075
Eage -.0420314 .0131992 -3.18 0.002 —.0880573 -.0160056
=ize -.1229577 .0248253 -4.95 0.000 —=.1719077 -.0740078
ownershipe .03657 .0789925 0.46 0.644 —-.1191856 .1923256
credit .113083 .0628034 1.80 0.073 —-.0107514 .2369174
workp -.003707 .0633094 -0.06 0.953 —.1285391 1211252
location .1231247 .0652529 1.89 0.061 —.0055395 .251789
vrti .025442 L0691977 0.37 0.714 —-.1110005 .1618845
horz .0676705 .0677429 0.85 0.396 —-.0759034 .1912443
lncucapital .1585141 .0743115 2.13 0.024 .0119883 .30503299
lnintcapital -.0317484 .0509998 -0.62 0.534 —-.1323087 .0688118
_cons -.9101839 .8469941 -1.07 0.284 —-2.580268 . 7598999

Appendix 8: Stochastic Frontier Model result of Wood Manufacturing Enterprise

Stoc. frontier normal/half-normal model Number of obs 120
Wald chiZ (3) = 159.95

Log likelihood = 21.458109 Prob > chiZ = 0.0000
Insale Coef. Std. Err. bt P>|z| [95% Conf. Interwvall]
lncapital -.3797714 .1094617 -3.47 0.001 -.5943124 -.1652304
InLabor .0689835 .0416391 1.66 0.098 -.0126277 1505947
lncost .9728262 .0836881 11.62 0.000 .8088004 1.136852

_cons 4.281301 1.433474 2.99 0.003 1.471744 7.090857
/lnsig2w -3.828866 .3146473 -12.17 0.000 -4.445563 -3.212168
/1lnsigZu -2.897264 .3885426 -T7.46 0.000 -3.658794 -2.1358735
sigma v .1474254 .0231935 .1083074 .2006719
sigma u .2348914 .0456327 .1605104 .3437408
sigma2l .0769082 0172348 .0431286 .1106878
lambda 1.59329 0642747 1.467314 1.719266

Appendix 9: Normality test of Technical Inefficiency Model.
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2wilk uhat

Shapiro-Wilk W test for normal data

Variakle | Chs W v z Prob>z

uhat | 120 0.98377 1.562 0.999 0.15901

wilk uhat

Shapiro-Wilk W test for normal data

Variakble Chs W v z Prob>z

uhat 100 0.98712 1.064 0.137 0.44549

Appendix 10: Regression Result of Technical Inefficiency Model of Wood Manufacturing

Enterprise.
Source 58 df MS Number of obs = 120
F( 12, 107) = 1.73
Model .215973951 12 .017997829 Prob > F = 0.0700
Residual 1.11240587 107 .01039%96317 R-sgquared = 0.1626
Adj R-squared = 0.0687
Total 1.32837982 119 .011162856 Root MSE = .1019s6
te Coef. Std. Err. t P>t [95% Conf. Interwval]
sex -.0025209 .0293445 -0.09 0.932 -.060693 .0556511
age .0011726 .0018959 0.62 0.535 -.0025788 .004938
educ .0014285 .0030299 0.47 0.638 -.004578 .007435
exper -.0085575 .0032964 -2.60 0.011 -.0150922 -.0020228
traing -.0483051 .0204184 -2.37 0.020 -.0887822 -.007828
Eage .0103608 .0047333 2.19 0.031 .0009776 .0197441
ownershipe -.0547462 .024386 -2.24 0.027 -.1030887 -.0064037
credit .0101962 .0202596 0.50 0.616 -.0299661 .05035886
location .0156812 .0214652 0.73 0.4867 -.0268711 .0582335
vrti .0063981 .021218 0.25 0.800 -.0366642 .0474604
horz -.0044235 .0206427 -0.21 0.831 -.0453452 .0364982
lncucapital . 0035222 .0203207 0.17 0.863 -.0367613 .0438057
_cons .1586426 .2316769 0.68 0.495 -.3006298 .6179149

Appendix 11: Tobit Regression Result of Wood Manufacturing Enterprises Technical
Inefficiency.
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Number of obs 120

lobit regression

F( 12, 108) = 3.58

Prob > F = 0.0002

Log pseudolikelihood = 103.24066 Pseudo R2 -0.1100

Robust

te Coef. S5td. Err. t P>t [95% Conf. Interwvall]

sex -.0028843 .0276359 -0.10 0.917 -.0576635 .0518949

age .0011942 .0015927 0.75 0.455 -.0019628 .0043512

educ .0015576 .0023532 0.686 0.509 -.0031069 .006222

exXper -.0085694 .0024546 -3.49 0.001 -.0134349 -.0037039

traing -.048171 .0166954 -2.89 0.005 -.0812643 -.0150777

Eage .0105674 .0062713 1.69 0.095 -.0018635 .0229983

ownershipe -.0536613 .0210326 -2.55 0.012 -.0953515 -.011971

credit .01051 .0167402 0.63 0.531 -.022672 .0436919

location .0153343 .0182322 0.84 0.402 —-.020805 .0514737

vrti .0061585 .015%2453 0.32 0.750 -.0319889 .044306

horz -.0048873 .0162368 -0.30 0.764 -.0370715 .0272968

lncucapital .0028211 .013146 0.21 0.830 -.0232366 .0288787

_cons .1638469 .1382155 1.19 0.238 -.1101202 .437814

/sigma .0977993 .0170324 .0640381 .1315605

Obs. summary: 1 left-censored cbservation at te<=.03509%418
118 uncensored observations
1 right-censored observation at te>=.82276267
Appendix 12: Metal Manufacturing Enterprise Stochastic Frontier Model Result.

Stoc. frontier normal/half-normal model Number of obs = 100
Wald chiz (3) = 29.12
Log likelihood = —-7.5930435 Prob > chiZz = 0.0000
Insale Coef. Std. Err. z P>zl [85% Conf. Interval]
lncapital .0177602 .075962 0.23 0.815 -.1311226 .1666429
InTabor .1354914 .0705646 1.92 0.055 -.0028127 .273795k6
lncost .2879468 .0561181 5.13 0.000 1779574 .3979363
_cons 6.888612 1.098008 6.27 0.000 4.736556 9.040668
/lnsigl2w -4 _09666 .7121689 -5.75 0.000 -5.492486 -2 .700835
/lnsig2u -1.843746 .3344316 -5.51 0.000 -2.49922 -1.188272
sigma v .12895 .0459171 .0641685 .2591321
sigma u .3977733 .066514 .28661606 .B520393
sigmaZ .1748517 .0441253 .0883678 .2613357
lambda 3.084709 .1066455 2.875687 3.29373

Appendix 12: Regression Result Of Technical Inefficiency model of Metal manufacturing

enterprises.
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Linear regression Number of ohs = 100
F( 12, 87) = 3.12
Prob > F = 0.0010
R-squared = 0.2587
Root MSE = .19723

Robust
te Coef. Std. Err. t x|t [95% Conf. Interval]
5eX -.0647715  .0987709 -0.66 0.514 -.2610893 .1315463
age -.0070455  .0032027 -2.20 0.030 -.0134112 -.0006798
educ -.0091706  .0072366 -1.27 0.208 -.0235542 .005213
eXper -.0092524  .0054361 -1.70 0.092 -.0200573 .0015524
traing -.0015599  .0425434 -0.04 0.971 -.0861194 .0829996
Eage .0157298 .008786 1.79 0.077 -.0017333 .0331928
ownershipe -.0470343  .0388966 -1.21  0.230 -.1243456 .030277
credit .1070059  .0435206 2.46 0.016 .0205039 .1935078
location -.0178439  .0413053 -0.43  0.667 -.0999426 .0642548
vrti -.1054708  .0489373 -2.16 0.034 -.202739 -.0082027
horz 0079319  .0395769 0.20 0.842 -.0707315 .0865954
Incucapital -.1544206 .092699 -1.67 0.099 -.33867 .0298287
_cons 2.448159 1.034818 2.37 0.020 .3913462 4.504972

Appendix 13: Tobit Regression Result Of Technical Inefficiency model of Metal

manufacturing enterprises.
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Toblit regression

Number of obs

100

F({ 12, 88) = 3.48

Prob > F = 0.0003

Log pseudolikelihood = 22.645188 Pseudo RZ = -1.9543
Robust

te Coef. Std. Err. t Pxlt] [95% Conf. Interval]

sex .0735719 .0972159 -0.76 0.451 -.2667681 .1196244

age .0070476 .0030407 -2.32 0.023 -.0130903 -.0010049

educ .0093026 .0068316 -1.36 0.177 -.0228789 .0042737

exper .0097078 .0052144 -1.86 0.066 -.0200703 .0006548

traing .001748 .0404524 0.04 0.966 -.0786427 .0821387

Eage .0165234 .0083933 1.97 0.052 -.0001565 .0332033

ownershipe . 0453852 .0367685 -1.23 0.220 -.1184549 .02768486

credit .1064652 .041146 2.59 0.011 .0246961 .1882342

location .0185643 .0387624 -0.48 0.633 —.0955964 .0584679

vrti .1049245 .0459769 -2.28 0.025 -.1962938 —-.0135551

horz . 0055524 .0377408 0.15 0.883 -.0694495 .0805542

Ilncucapital .1614245 .0873596 -1.85 0.068 -.3350333 .0121843

_cons 2.534272 .9781782 2.59 0.011 .5903486 4.478196

/sigma .187042 .013481 .1602512 .2138327

Obs. summary:
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1 right-censcred cbservation

left-censored cbservation

uncensored ocbservations

Appendix Research Questionnaires

at te<=.04650534

at te>=.93914157



Bahir Dar University
Department of Economics

Micro and small manufacturing Enterprise Survey Questionnaires

| am a graduate Master’s student in Development Economics at Bahir Dar University. As a
partial fulfillment of the program, | am undertaking a research topic on Micro and Small
Manufacturing Enterprise Growth and Efficiency Analysis in Bahir Dar city. The research
results could be used as an input for those who provide to MSEs, to owners and managers of
MSEs, policy makers, academicians and other interested parties in enhancing the
competitiveness of MSEs in Ethiopia. All information provided will be treated confidentially and
will only be used for academic purposes. Your participation in this research will go a long way in
improving the growth and efficiency for MSEs and is highly appreciated. Please answer the
questions as thoroughly, objectively and honestly as possible according to the instructions

contained in the body of the questionnaire.

Section 1: General Information

1.1 Questionnaires code date of interview

1.2 Kefele Ketema

Section 2: Demographic information about the owner/manager of enterprise

2.1: Sex of owner/manager 1. Male 0. Female

2.2:  Age of the owner/manager in years

2.3:  Eduction level of owner /manager years of schooling

If your eduction level above 12 write your level of education

2.4 How many years of working experiences you have

2.5: Did you obtain different trainings in related to your business management?

1. Yes 0. No
0300



Section 3: The Profile of Enterprise

3.1:  Which sector your enterprise belongs 1. Wood 0. Metal
3.2:  Size of your business 1.  Micro 0. Small
3.3:  Years of establishment of your business E.C

3.4 :  Number of worker initial including the owner

3.5: How many employee do this enterprise have at this time

3.6 : What is the form of ownership in this business? 1. Sole Proprietorship 0.

Cooperatives
3.7: Did you get credit for this enterprise 1. Yes 0. No
3.8: How much was the initial financial capital of this enterprise? birr
3.9: How much is the current financial capital of this enterprise? birr
3.10: Do this enterprise have own working place 1. Yes 0. No
3.11 : The location of your enterprise is in front of the road? 1.  Yes 0. No

3.12:  How many days work per month in this enterprise ?

3.13 : How many hours work per day in this enterprise?

Section 4: Market linkage related information
4.1: Does this enterprise have market linkage from input supplier with subcontracting form?

1. Yes 0. No

4.2: Does this enterprise have cooperation with external enterprise who engages in the same or
related businesses?

1. Yes 0. No
Section 5: General information about machinery and equipment cost of input with number

of product produced and sale in month.

5.1 List of Machinery and Equipment in Wood working Manufacturing Enterprise.

s/n | Name of Machinery Quantity Year of Purchased Price in birr

Purchased

1 Lathe
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Sander

Band saw

Table saw

Power tool

Mortise

Thickness planer

Radical arm saw

O©| O N| O Oof & W N

Jointer

=
o

Plan saw

-
-

Router table

=
N

Circular machine

=
w

Combination machine

H
o~

Wood shaper

=
ol

Belt sander

=
»

CNC router

-
\‘

Scroll saw

Total
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5.2. Cost inputs use in wood working

s/n Types of input Measurem | Quantity Price per | Total prices
ent unit
1 MDF 3 Number
2 MDF 6 Number
3 MDF 18 Number
4 Complots Number
5 Wood Number
6 Wood varnish paint Number
7 Different textile product | Number
8 Cola Number
9 Different Sponj Number
10 Different key Number
11 Steel metal Number
12 Wood self tapping screw | Number
13 Different nail Number
Total
5.3. Other cost of production for wood working enterprise
s/n | Type of cost Measurement | Quantity Total cost in birr
1 Electricity Birr
2 | Telecommunication Birr
3 | Water Birr
4 | Transportation Birr
5 House Rant cost Birr
6 Credit interest rate payment Birr
7 | Wage of worker Birr
Total
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5.4. The number of Product and value produces by wood manufacture enterprise

s/n | List goods produced and | Measurement | Quantity Price per | Total income in birr
sale unit
Single Bed Number

Double Bed Number
Sofa Number
Wood ammunition boxes | Number
Wood Boards Number
Wood Flush Door Shutters | Number
Wood shelves Number
Wood chair Number
Wood table Number
Total

Section 6: Metal working machinery, equipment, cost of input and monthly number of sale

product

6.1 List of Machinery and Equipment

s/n

Types of machinery

Quantity

Year of purchased

Prices of

purchased

Drill presses

Grinder

Metal cutter

Metal lathes

Hacksaw

Power hacksaw

Dial test indicator

Thread rapier tools

O O N| o O | W N|

Milling machines
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10

Engineer squarer

Total

6.2: Input cost used in metal working enterprise

s/n | Types of input Measurement | Quantity | Price  per | Total price
unit

1 Steel metal for fabrication Number

2 Electrode Number

3 Metal powder paint Number

4 Different Sponj Number

5 Electricity KW

6 | Telecommunication Minute

7 | Transportation Birr

8 | Water Birr

9 House rant Birr

10 | Credit interest rate payment | Birr

11 | Wage of labor Birr

Total

6.3. Number of Products and value produces by metal working enterprise

s/n | Type of product Measurement | Quantity Price perunit | Total prices
1 | Storm Metal Door Number

2 | Single metal Bed Number

3 | Double Metal Bed Number

4 | Metal Chair Number

5 | Metal Table Number

6 | Metal Window Number

7 | Different Maintenances
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services Birr
8 | Metal box Number
Total
1.1 :
1.2 0 e
/
2.1: 1 0
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2.2:

2.3:

2.4:

2.5:

3.1:

3.2:

3.3:

3.4:

3.5:

3.6:

3.7:

3.8:

3.9:

3.10:

3.11:

3.12:

3.13:

1000@
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1 0
1 0
1 0
1 0
1 0
1 0
1 0




4.1:

4.2

5.1
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16

17

5.2

mdf 3

mdf 6

mdf 12

mdf 18
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10

11

12

13

14

15
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5.3
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5.4

1
2
3
4
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6.1

10

6.2
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6.3
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