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Abstract

Firms’ growth, survival, and distribution has beeRkey research subject in many countries and
more so in developing countries because of theduinhumber of firms and scant evidence on
their performance and where they are located isethmuntries. The nexus between ageing,
performance, and survival is important for sustagnihe promising and fast-growing Ethiopian
economy. This thesis addresses the link betweensfirexperience, growth, survival, and
distribution using medium and large-scale manufaagufirms in the country.

The major data source is the Central Statisticadndy (CSA) of Ethiopia. Data for Chapter 4
comes from the World Bank’s Enterprise Survey dasal{World Bank, 2015). The thesis applies
multiple estimation techniques including system GMjdantile regression, complementary log-
log regression, th&aplan-Meiersurvival analysis plots, probit estimation, Hecknsatection
model, and the fixed effects models. The resulthefpooled OLS estimation are reported for a
comparison.

The studies included in the thesis have some kelyrfgs.The findings of the first essay (Chapter
2) on firms’ experience and performance show tkpegence is positively associated with labor
productivity both in the short and in the long riitm experience was measured using a composite
index developed for this purpose. The sensitiaitglysis, however, shows that the positive effect
of experience disappears when we estimate theiomship using true panel data. From the
elements used in the development of the index, ocohort age and wage rate have a significant
positive effect on a firm’s performance.

Firms in Ethiopia rely heavily on imported inputsdahow this relates to their performance is
investigated in the second essay (Chapter 3). Usipgrt intensity as a proxy for firm experience,
we found a statistically significant negative etfe€ import intensity on the risk of exit using a
probit estimation. Imported input-intensive firmsosv a better likelihood of survival using the
complementary log-log estimation. Overall, the hssdrom the Kaplan-Meier plots, the

complementary log-log, and probit estimations shibnat importing inputs from abroad is

associated with lower risks of a firm’s exiting.

In the third essay (Chapter 4), the focus of thedyams shifts to the distribution and determinants
of high-growth firms (HGFs). Firm growth distribati and HGFs’ special features is another
important aspect of this thesis. The over poputatid high growth firms in Addis Ababa and
Oromia and their unique business challenges aceisigd in the third essay.

The fourth essay (Chapter 5) examines how ageinteleted to a firm’s performance. It
complements the first paper which uses pseudo pitel In Essay 4, we use a true panel of firms
and use age as an indicator as opposed to an imdles first essay. After controlling for sample
selection using Heckman’s selection model, we olesérat there is a no relationship between
growth and a firm’s age but there is a convex ia@tship between size and a firm’s growth rate.
Small firms tend to grow faster but there is nandigant difference in labor productivity values
among firms based on age and size.

Keywords: Firm growth; survival; ageing; high grémiirms; pseudo panel and system GMM
JEL Classification Code®22; L11; L25
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Chapter 1

Introduction to and Summary of the Thesis

1. Introduction
1.1. General Background

Economists have concentrated on discovering whatmées firms’ growth over the past several
years. According to Sutton (1997), Robert Gibratwk was the first formal model dealing with
the dynamics of firm size and industry structurecérding to him, the rate of a firm’s growth is
independent of its size and is framed as the laprajjortionate effects (LPE) (Gibrat, 1931 cited
in Sutton, 1997). Several empirical studies haseetethis law using data from different countries
and their findings in general are inconclusive.

Another group of researchers shows how a firm’sadfgets its performance (Coad, 2018; Loderer

and Waelchli, 2010). The different liabilities dissed by researchers such as liability of newness;
liability of adolescence; liability of senescenaed liability of obsolescence all seem to coexist

and have offsetting effects on a firm’s performantenore recent and less studied issue is the
effect of a firm’s supply experience on its perfamoe. Since innovations tend to be generated by
accumulated non-transferable knowledge, a firmjzeeience is expected to have a positive effect
on its growth.

These proposed liabilities present different wafsimderstanding the role of a firm's age in
determining its performance. Some argue that pmdoce increases with age (liability of
newness) but for others it decreases with agel{tiabf obsolescence and liability of senescence).
Proponents of liability of adolescence argue thetd is a non-linear relationship between age and
a firm’s performance.

Accordingly, liability of newness occurs becausw fiems have to incur the cost of learning how
to do a business, have employees who are lessidamwith each other, and lack informal rules
and norms that generate understanding among stialket¢Stinchcombe,1965). For Barron et al.
(1994), old firms suffer from the liabilities of sblescencand senescence. These two liabilities
reduce a firm’s performance and the major diffeesnio their performance are because of these
two liabilities. Liability of senescence is caussdinternal factors while liability of obsolescence
is due to changes in the external environment.iliiplof senescence exists when firms become
accustomed to the existing rules, routines, andarorgtional structures which generate
inflexibility and hence inferior performance (Banret al., 1994; Coad et al., 2018; Hannan and
Freeman, 1987; Le Mens et al., 2011). Liabilityobsolescence, on the other hand, is due to a
firm’s inability to cope with changes in its extafenvironment (Barron et al., 1994). Firms might
face high risks of exit even during their initidigses due to loss of enthusiasm and support until
they reach a certain maturity level after whicheki rate declines and this idea is presentedrunde
the liability of adolescence (Fichman and Levinti&l91).



Huber (1991) classified a firm’s possibilities oéalning into five sub-processes: inter-
organizational learning; congenital learning; exparal learning; organizational grafting; and
searching. In his classic work, Huber (1991) arghas congenital learning is due to employees’
prior experience and knowledge acquired beforédittle of a firm. Variables like the CEQO'’s prior
work experience and education and employees’ prperience capture this type of learning.

The gains from experience can be classified asilegifrom one’s own experience in business
(experiential learning) (Kolb, 1984); learning frahe management team’s pre-start-up knowledge
(congenital learning) (Huber, 1991); and learnihgotigh interactions with stakeholders and
competitors (inter-organizational learning or leagtrom others) (Huber,1991; Levitt and March,
1988). The first essay of this thesis (Chapter &)egates a broader understanding of the link
between a cohort’s experience and performancehioji using pseudo panel data. It develops a
composite index based on a confirmatory factoryemmakto capture the cohort’s experience.

The second essay (chapter 3) studies the impacterhational trade engagement on a firm’s
survival using data for firms in advanced economi#sns which engage in international trade
through export decisions are found to face highebability of survival (Baldwin and Yan, 2011;
Bernard and Jensen, 2007; Dai et al., 2016; Dzhevast al., 2016; Esteve-Pe’reze and Mafiez-
Castillejo , 2008; Kimura and Kiyota, 2007). Lod@906) and Emami Namiet al. (2013) show
that firms that engage in international trade aceatikely to survive.

Further, a firm’s entry into the market is genegralbnsidered to be easy in modern economies as
opposed to their survival. In fact, Schumpeter @)94rgued that the process of ‘creative
destruction’ is critical and inevitable for the ¢timmied dynamism of the modern economy. A firm’s
growth and survival are an important channel thhougdnich economic growth in developing
countries can be sustained. Policymakers in thesatdes also need to closely follow a firm’s
dynamics and how these relate to policy interverstid\ firm’s survival could be as important as
a new firm’s entry for policymakers, owners, and émployees in general.

Imported inputs can affect a firm’s survival in ars ways mainly through their productivity
enhancing effects. One possible route through winigdorted inputs affect a firm’s performance
is through the opportunity created for buying irgpat cheaper prices from international markets
(Acharya and Keller, 2007; Gibson and Graciano,120¥agner, 2013). For others, importing
inputs opens the door for technology transfers@mdhase of higher quality components (Gibson
and Graciano, 2011). Vogel and Wagner (2010) dssths positive role played by importing
inputs in relation to their effect on specializatiand this idea is also supported by Andersson et
al. (2008). By importing inputs from abroad, firnase better focused on their competitive
advantages and this deepens international spetializ(Andersson et al., 2008). The positive
effects of imports on export engagement have beeglesl by many scholars and importing inputs
has been found to increase the probability of tprenarket entry (Aristei et al., 2013; Kasahara
and Lapham, 2013).

Despite such rich literature on the link betweemanted inputs and a firm’s productivity, the
contribution of imported inputs to a firm’s surviva a less studied phenomenon globally. The
two influential papers in this regard are thosé\tggner (2013) and Keller (2002). Wagner (2013)
finds a strong positive link between a firm’s swaliand importing and two-way trading using
firm level data from Germany using a probit estilrat Keller (2002) also finds that 20 percent
of the productivity growth in OECD countries’ firmis due to foreign R&D and could be even
more for firms in developing countries. In develgpcountries, the role of importing intermediate
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inputs for a firm’s survival has not been addressedar in literature. Hence this study fills this
gap in literature and the second essay discussaetationship.

The prevalence of high growth firms (HGFE#) different countries and industries has shovat th

HGFs form only a small percentage of all firms anel found in all countries across all industries
where they play a significant role in job creati@dws et al., 2008; Anyadike-Danes et.al, 2013;
Autio et al., 2000; Coad et al., 2014, Daunfeldakt 2014; Davidsson and Henrekson, 2002;
Delmar et al., 2003; Henrekson and Johansson, 2abfeno and Coad, 2015; NESTA, 2009,
2011; Schreyer, 2000; Storey, 1994).

Coad et al. (2014), for instance, present the dgmtionate job creation role of HGFs as a stylized
fact. NESTA (2009) documents that the 6 percerthefHGFs in UK generated 49.5 percent of
all new jobs created by operational firms durin@2@8 while Storey (1994) found that 4 percent
of firms created 50 percent of the jobs.

The third essay (Chapter 4) in this thesis investig the growth determinants of HGFs in Ethiopia
and maps their distribution.

The effect of a firm’s age on its performance (aggis the subject of essay 4 (chapter 5) of the
thesis. Here the focus it to show how performar@nges with a change in the age of a firm.
Some researchers discuss a positive role of agdion’s performance (Arrow, 1962; Coad, 2018;
and Thompson, 2010) while for others performancelinies with age due to liabilities of
senescence and obsolescence (Barron et al., 1884l &t al., 2018; Hannan and Freeman, 1987;
Le Mens et al., 2011). In this chapter, we show performance varies with age using data from
Ethiopia.

This thesis examines the nexus between experientta irm’s performance in Ethiopia, one of
the fastest growing economies in Africa and in wueld over the last few years. It uses three
alternative indicators for capturing a firm’s experce including the composite index for cohort
experience, a firm’s age, and import intensity. Tian purpose of the thesis is showing how a
firm’s experience relates to its performance assuesd by firm growth in size, labor productivity,
and survival.

1.2. The Industrial and Manufacturing Sector’s Performance in Ethiopia

The fundamental economic challenge for sub-Sahafiaca is lack of pivotal structural changes
and low levels of export diversification. Agricuteuin general has not been modernized, and
manufacturing stalled at around 15 percent of GiBugh the 1960s to the 2000s (UNCTAD,
2009). This period includes both the phases of mrgdstitution and trade liberalization policies
and the recent wave of globalization.

Productivity growth is a key determinant of a cayistdevelopment and improvement in living
standards. Since the absolute level of productiaitygl its potential for growth vary across
activities, a country’s ability to catch up withetinore advanced countries is largely dependent on
what it produces and sells in the world marketefhg its production technological capabilities
and market competitiveness. An economy that is dated by technologically dynamic firms

L In this thesis, we used two approaches to capigregrowth firms. We used a modified OECD defimitiand Birch-
Index based measures.
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tends to grow faster. On the other hand, for prodig growth, knowledge and its spillovers are
important factors (UNCTAD, 2007).

Over the last two and a half decades, the Ethiop@nomy has moved significantly from a
command economy which was hostile to the privattose¢o an economy which is friendlier to
the development of the private sector and its aslan engine of development. Several initiatives
have been taken up for promoting private sectoeldgment. The impact of these policy changes
on private sector development has been encourdgihthe economy is not showing a structural
transformation.

The Ethiopian economy has experienced strong avatldpased growth over the last decade with
an average GDP growth rate of 10.1 percent perhyaareen 2006-07 and 2016-17 (NBE, 2018).
This, despite low initial development levels, ifatively high compared to the growth rate of the
region. The manufacturing value added (MVA) asarslof GDP, however, has remained low at
about 6 percent in 2018 which is by far below thepgrcent for sub-Saharan African countries.
The promising thing about the manufacturing sestgérformance in Ethiopia is that the
manufacturing value added is growing at a very gyl of 5.5 percent relative to the sub-Saharan
African average rate of 2.1 percent (World Develeptrindicators, 2019). This shows that there
is some hope for potential catch-up by the Ethiogieonomy if this growth rate can be sustained.

The agriculture sector was a major contributorhte Ethiopian economy’s GDP till recently.
According to latest reports by NBE, the servicet@elbas become the major contributor to GDP
accounting for 39 percent in 2017-18 (NBE, 2018jriéulture accounted for 35 percent of the
GDP in the 2017-18 budget year while the remai@igercent came from the industrial sector
(NBE, 2018). In the industrial sector, the roletbé manufacturing industries compared to
construction activities was relatively small withlp 25 percent coming from manufacturing
industries as opposed to the 71 percent sharenstremtion activities in 2017-18 (NBE, 2018).
The service sector becoming a dominant source d? @Ethiopia in recent years is a common
phenomenon in many African economies and the siudias been presented as a premature
deindustrialization process (African DevelopmenhB&roup, 2019).

Looking at the industrial sector, we see that the of the manufacturing industries was relatively
small. In 2017-18, 71 percent of the industrialppitwas associated with construction activities
while 25 percent came from manufacturing indaesti(NBE, 2018). Hence, improving firms’
performance and industrial output is a pressindjemnge.

Policy wise, there are ongoing efforts to bring @h@pid and sustainable economic growth and
development and structural changes in the econérsgries of policies, strategies, and programs
have been designed and implemented in the counénytbe last few decades. The introduction of
the Sustainable Development and Poverty Reductiogr@m (SDPRP) in 2002-03 and the Plan
for Accelerated and Sustained Development to Encei®p (PASDEP) in 2005-06 to 2009-10

followed by GTP shows these efforts. Currently,gbeernment is implementing the second phase
of its five-year growth and transformation plan @& Wwhich covers the period 2015-16 to 2019-
20. Under these programs, there is more focusrors fin the manufacturing sector (NPC, 2016).

The government has also embarked on the developoh@émtiustrial parks and integrated agro-
processing parks to enhance the process of tranafmm. To sustain the promising performance
of the Ethiopian economy, a study on the dynamicéirms’ performance and the business
environment under which they operate is essential.



1.3. Statement of the Problem

The Government of Ethiopia is currently implemegtthe second phase of its five-year growth
and transformation plan (GTP II) to transform tloereomy and achieve lower-middle-income
country status by 2025. Prior to GTP II, the goweent implemented PASDEP during 2006-10
and GTP I during 2011-15. Under GTP IlI, which stdrtin 2015-16, the government aims to
continue investing in developing physical infrasture through public investment projects thus
transforming the country into a manufacturing hub.

Private sector development initiatives have begrrgdue attention in Ethiopia over the last few
years, notably since the publication of the indakttevelopment strategy document (IDS) in 2002
(FDRE, 2002). The industrial development strate@yia is enhancing firms’ productivity and
helping the economy to industrialize. The industlievelopment strategy aims at the promotion
of selected industries with special support andesugion by the government. Many
manufacturing firms have been established followthg strategy. Access to development
infrastructure combined with regulations enforcjoigt ventures with foreign firms will promote
private sector development and its growth.

The other key policy initiatives and interventionslude establishing separate intuitions to support
the development of some sectors such as leatheteattier product development and textile
development industries; policy reforms and incemtipackages; heavy investments in
infrastructure; and massive privatization of puliowned firms.Recently, the government has
established a taskforce with the mandate of stupgpproaches and mechanisms for privatization
of Ethiopian Airlines, Ethio-Telecom, and Ethiopi&hipping and Logistics Services Enterprise.
However, despite such initiatives there is limiprdgress towards industrialization with only 27
percent of the GDP coming from the industrial seatal the manufacturing industries accounting
only 5 percent of the GDP (NBE, 2018).

In Ethiopia, the maximum age of a firm was clos&®0 years, but the median age was quite low
(only 7 years) and the mean age was 10 years lmaséae 2016-17 Medium and Large-Scale
Manufacturing (MLSM) firm survey data. This is dtee high panel attrition in the survey as
evidenced by high rates of entry and exit. Withupper limit for a firm’s age, the question that
arises is why do so many firms exit and how thenfgrmance changes over time. Globally, there
are firms which have been around for over 1,000sy¢@oad, 2018). This thesis shows how
performance changes with experience and a firmesimgethiopia.

There are also conflicting findings on the rolegé, experience, and size on a firm’s performance.
Some researchers argue that performance improvieexperience (liability of newness) (Hannan
and Freeman, 1984; Stinchcombe, 1965) while foerstiperformance decreases with a firm’s
experience (liabilities of obsolescence and semesje(Barron et al., 1994). A study of the
dynamics of a firm’s performance is essential fastaining the promising performance of the
Ethiopian economy.

Further, there is a high dependency of firms onartgal inputs in Ethiopia and a study of how
this behavior relates to their survival is impottéor policymakers. The 2016-17 MLSM survey
on firms in Ethiopia, for instance, showed thatw#®b percent of the firms had more than half of
their inputs coming from abroad and nearly 70 p@roéthe surveyed firms used imported inputs.
This shows that a significant number of MLSM firmmsEthiopia were depending on imported
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goods. This thesis provides a systematic analydisedink between import intensity (as a proxy
for firm experience) and firm survival in Ethiopia.

In contrast, only 4 percent of the firms had exmjagements during the study period. While
importing often leads to export activities in otl@onomies, the government need to take extra
initiatives for promoting and supporting firms tellsheir products in the international market in
Ethiopia. Too much import engagement by manufaagufirms in Ethiopia coupled with limited
export activity poses other research questionstelTaee limited studies on how age, imports, and
experience relate to firms’ performance in general.

Further, understanding of the persistence andémcie of HGFs has become an important task for
policymakers as better insights of the existenbayacteristics, and stimulating factors of high-
growth firms could be a key breakthrough for sustej economic growth. For shareholders, the
concern is knowing what stimulates the growth efrtfirms while for policymakers it is an issue
of sustaining firm growth and capitalizing on HGFs.

The Ethiopian government offers three differenetypf incentive packages to investors to attract
and encourage investments both from domestic arglgio sources: income tax incentives,
customs incentives, and financial incentives (R2@0). The income tax incentives provide firms
with different types of exemptions from businessoime tax based on the industry seétage of

the firm, location across regions and industriakpaexport plans, achievements, and profit or
loss situations.

Customs incentives, on the other hand, are desigmpdbvide exemptions to firms pertinent to
their import and export activities. They includeseyption from customs duties and other taxes
such as value-added tax (VAT), sur tax, withholdamgl excise tax on imported items such as
capital goods, construction materials, spare peats, material$, and vehicles, and export duty
exemptions.

Finally, financial incentives are related to castbsidy, and credit facilities that the government
and financial institutions can provide to selectieghs. Although these packages have different
approaches and requirements, their goal is supgorfirms and paving the way for
industrialization in the country (EIC, 2020).

One of the main objectives of the thesis is shovilmg role that experience plays in a firm’s
performance and survival. It uses alternative iathics of firm experience for measuring
experience. We start the analysis by developingraposite index to capture firm experience.
Later, we use import intensity and firm age as majdicators of a firm’s experience. Further, an
analysis of a firm’s performance by growth quastikalso an integral part of the study.

Accordingly, issues like how a firm’s experienckates to its performance; the role of experience
in a firm’s survival and whether experience enhamrvival rates; and the incidence of high-

2 Business income tax for manufacturing, ICT, eleityr generation and distribution up to 5 years;i@gture up to

10 years; industrial park developers (10-15 yeans)f pharmaceutical sector enterprises (7-14sye@here are 2
more years for exporters (at least 60 percent éxp@n extra 2-4 years for firms in industrialgawith a minimum

of 80 percent export achievements, and 2-4 years wioexemptions based on export achievementssataffers

carrying forward loss if firms incur losses duritg income tax exemption period up to half of teeqd but limited

to a maximum of 5 income tax periods. It also pdegi up to 5 years personal income tax (PIT) exemgptfor

expatriate staff in companies located in indusiaks.

3 Import substituting local manufacturers get custauty reductions on imported raw materials basetheir value
addition ranging from 5 percent (for manufactureleictronics) to 41 percent for manufacture of wine
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growth firms in the economy and their defining cweristics are some of the research subjects
studied in this thesis. In addition, it also dismsthe business challenges faced by firms in the
country over time to see if older and younger fifiaxse different challenges.

1.4. Objectives of the thesis

The general objective of this thesis is examinihg fink between firm experienteand
performance using survey-based data on mediumaage-kcale manufacturing firms in Ethiopia.

The specific objectives of this thesis are:
* examining how a firm’s experience relates to itdgrenance.
» showing how a firm’s import engagement affectslikelihood of its survival.
» exploring the distribution and characteristics ighihgrowth firms in the economy.
* investigating the determinants of high-growth firmdg£thiopia.

» assessing the business environment that affecisné fperformance by firm age and
growth categories.

» identifying causal links between a firm’s age aedi@mance.

1.5. Summary of the Chapters

The essays in the thesis discuss how a firm’s éxpes is related to its performance in Ethiopia.
We measure firm experience using three differedicators. In the first essay (Chapter 2), we
create a composite index while in the second egSlagpter 3) we use import intensity to capture
firm experience. Firm age is used as a proxy faeernce in the fourth essay (Chapter 5). The
third essay (Chapter 4) presents the nature aretmdigiants of HGFs. Table 1.1 gives a brief
summary of the essays in the thesis.

Table 1.1. Summary of the link among the essayisdrihesis

Indicators Chapter 1 Chapter 2 Chapter 3 Chapter
Main How a firm’s How a firm’s Distribution and | Study how a firm’s
objective experience relates | experience is related determinants of | experience relates tp
to its performance.| to its performance. | HGFs. its performance.
Data source| MLSM firms’ MLSM firms’ The World MLSM firms’
survey data survey data Bank’s Enterprise survey data
collected by CSA | collected by CSA. | Survey data on | collected by CSA,
We follow all

4 Firm experience is measured by using alternatidecators in this thesis. In the first essay (Chag), we develop
a composite index based on confirmatory factorymmalCFA) to measure experience. In the secorayg&hapter
3), we use import intensity as a proxy for firm expnce. The last chapter (chapter 5) uses firmaageits squared
term as proxies for firm experience.

5> The Central Statistical Agency (CSA) does a mamgatensus of Medium and Large-Scale ManufactuifitigSM)
firms in Ethiopia annually.
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in Ethiopia (2000- | MLSM firms that Ethiopia for the latest available
16). entered the survey | 2015. years post 2011.
on or after 2000 up
to 201..°
Dependent | Labor productivity. | Survival rate of the | Growth in Growth rate and
variable firms. employment. labor productivity.
Key Composite Import intensity Size, age, and Firm age.
explanatory | experience index | measured as a ratio| location.
variable developed using | of imported raw
factor analysis. materials to total
raw material.
Method of | Pseudo-panel data| Survival analysis Quantile Heckman’s two-step
analysis estimated with using regression and | procedure and fixed
system GMM and | complementary log-| OLS. effects.
fixed effects. log regression and
K-M survival plots
Main A firm's Import intensity HGFs are No relationship
findings performance varieg improves a firm’s concentrated in | between firm age
directly with likelihood of the capital, and performance.
experience. survival. service sector,
and are medium | Convex
Role of foreign Liability of newness | sized firms. relationship
employees not and liability of Access to between size and i
significant. adoles_cence inthe | finance major | firm’s growth rate.
. Operatlons. prob'em for
Existence of both the groups| Similar challenges
generic input Shortage of raw (HGFs and the |reported by young
supply materials implies non-HGFs). and old firms.
bottlenecks. higher risks of Different
exiting. challenges
reported by firms
based on their
growth and
location
* More attention should be paid to solving input dyfgottienecks. More
work needed on removing infrastructure supply kbagcks such as
electricity and water supply.
» Facilitating import of inputs in the short run aselveloping own sources 0
inputs in the long run.
_ * Addressing the challenges by taking into considandirms’ locations and
Policy growth differences.
implications |« Encouraging and supporting small firms.

Improvingaccess to markets and working cag

6 There is an identification number mismatch andkbia 2011 and that is why we must end the dagdht.
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* Some of the existing incentive packages (for examplistoms incentives)
give priority to size and the employment potendiainvestments by a firm
but capital-intensive firms outperform others aedde it is advisable to
incorporate these groups of firms in the incenpaekages.

* Business income tax exemptions offered to firms dip&rate in industrial
parks and have expatriate staff should be recoregidgnce these firms
have not shown a statistically significant higherfprmance (labor
productivity and survival).

Source: Author’'s computations using CSA and WBEt&d

The rest of this chapter is organized as follovexti®n 2 reviews literature while Section 3 gives
the methods used in the thesis. Section 4 desdiileedata used and the last section gives the
summary of the thesis and its main findings.

2. Literature on Firm Experience, Growth, and Survival

There are competing theories that explain howra'sirexperience is related to its performance.
Further, a firm’s experience can be measured usewvgral variables such as CEQ’s experience
and a firm’s age and its international trade engeaggs. Similarly, a firm’s performance can be
measured by growth, productivity (labor and TFR) aurvival. In this section, we review the
alternative theoretical arguments that show aliekveen a firm’s experience and performance.

2.1.Learning and experience

Three broad classes of learning theories are fretyudiscussed -- the rationalist or cognitive
approach, the behavioral theories of learning, thedexperiential learning theory (Kolb, 1984).
Organizational learning draws on experience eitherctly or indirectly. Kolb (1984) defines
learning as a process of creating knowledge throlghransformation of experience. Argote and
Miron-Spektor (2011) argue that experience markd#ginning of learning. They also distinguish
between knowledge creation and knowledge tran$fes.former is where knowledge is created
from a unit’'s own direct experiences while thedattefers to knowledge being developed from
another unit's experiences. Knowledge retentionsgmés the third sub-process of the
organizational learning process.

Learning can also be classified as direct and muaar(Levitt and March,1988). Under direct
learning, trial and error provides the basis farhéng while in vicarious learning a firm relies on
the experience of other firmkevinthal and March (1993) argue that firms sufiem some
myopic behavior in valuing experience and are alsble to keep a balance between explorative
and exploitative motives and hence may limit themg&om experience.

Huber (1991) classified a firm’s possibilities odafning into five sub-processes: inter-
organizational learning; congenital learning; exgaial learning; organizational grafting; and
searching. In his classic work, Huber (1991) arghas congenital learning is due to employees’
prior experience and knowledge acquired beforebttta of a firm. Variables like CEO’s prior
work experience and education and employees’ prperience capture this type of learning.

Firms acquire knowledge directly through their osxperience after birth by making systematic
efforts to improve their performance and could hnefirom unintentional and unsystematic
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initiatives as well. Huber (1991) calls this tygdearning experiential learning. Firms may engage
in several activities such as an analysis of thelback, organizational self-appraisals, and
experimentation. These represent systematic imdataken by firms to acquire knowledge.

Other sub-processes of learning discussed by H@B814) include imitation or vicarious learning,
grafting, and searching. These involve learningnfithers by imitation, searching, and grafting.
Grafting involves acquiring new members with knodge previously unavailable in the
organization. We regroup these types of learningt&s-organizational learning and use market
competition to capture it.

Accordingly, the gains from experience can be diassas learning from one’s own experience
in business (experiential learning) (Kolb, 1984parhing from the management team’s pre-start-
up knowledge (congenital learning) (Huber, 199nd learning through interactions with
stakeholders and competitors (inter-organizatiteahing or learning from others) (Huber, 1991;
Levitt and March, 1988).

The congenital learning hypothesis argues thatsfimhich have management teams with pre-
start-up experience will bring better insights aagabilities to a firm (D'Souza et al., 2017; Dunne
et al., 2005). This is also called learning byrigrand involves knowledge transfers through labor
mobility.

Arrow (1962) discusses learning by doing (passearing) and learning from experience. For
him, learning from repetition is subject to dimimisg returns and organizations need to introduce
new machines which serve as a stimulus for newilegr Thompson (2010) further establishes
the passive learning theory as equivalent to tamlag by doing hypothesis and defines it as “an
incidental and costless byproduct of a firm’s prct¢hn activities.” For him, learning by doing
(LBD) measures the unintended productivity growssaiated with the accumulation of
production experience by a firm. Firm age, a firpigr output, and employees’ previous work
experience can be used for capturing firm expeadmbompson, 2010).

More recently, Coad et al. (2013) came up with éhreer-related theories that explain how a
firm’s age affects its performance - selection @lelearning by doing effects, and inertia affects
Selection effects arise when the weakest firmsetineinated from the industry resulting in an
increase in the average productivity levels ofgheviving firms even if the productivity levels of
individual firms do not change with age. Learningdwing proposes that older firms have better
financial performance because they are more expeteand benefit from learning by doing. This
is discussed by Arrow (1962) and Chang et al. (20B2ms’ tendency to learn and apply new
production techniques increases with time. Thigkiag can have a negative impact on firms’
performance through inertia effects where firmsdnee inflexible and face difficulties in fitting
into the rapidly changing business environment lmclv they operate.

2.2.The role of experience in a firm’s growth and produtivity

Several studies have been done to address theiaqquestwhat determines firm growth and
productivity. Moreno and Coad (2015) presented tiypes of theoretical explanations of a firm’s
growth determinants where one relates to dynamatesgfic choices within the firm while the other
considers growth as purely random. Other receniesiclassify determinants of firm growth into
firm size, firm age, firm innovations and capaie, entrepreneurial characteristics, and
resources.
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Growth varies by a firm’s age and size. Young fitmase higher growth rates, but also more erratic
growth paths as compared to older firms (Jovand®8&2). This concept is called liability of
newness (Hannan and Freeman, 1984; StinchcombBg).1®6écording to this argument, young
firms might achieve minimum efficient scales asytls#ruggle to overcome their liability of
newness but once they have survived the first f@ary and have settled into their new
organizational routines, growth will lose its morhen. Further, older firms may have more
experience and foresight regarding their business@ment and hence a smoother growth path
with fewer bumps and surprises. According to tfegpnents of the liability of newness, new firms
face cost of learning in doing business and havel@yees who are less familiar with each other
and lack informal rules and norms that generate etstdnding among stakeholders
(Stinchcombe,1965).

Barron et al. (1994) argue that old firms suffenfrthe liabilities of obsolescence and senescence.
According to the liability of senescence, firms t@e accustomed to the existing rules, routines,
and organizational structures which generate iffiety and hence inferior performance (Barron
et al., 1994; Coad et al., 2018; Hannan and Freed®8v; Le Mens et al., 2011). Liability of
senescence was originally introduced by HannanFaedman (1987) as the structural inertia
theory in the late 1980s. They argued that thenignaf the response or the change was important
in addition to pressures of adjustment inertialahhincreased with age.

Liability of obsolescence is due to a firm’s indlyilto cope with changes in its external
environment (Barron et al., 1994). The major ddfece between these two liabilities is that
liability of senescence is caused by internal factdhile liability of obsolescence is due to change
in the external environment.

Bruderl and Schussler (1990) incorporated thegpimaents and presented a non-linear
relationship between a firm’s performance and ageey introduced the idea of ‘liability of
adolescence’ which conditions the effect of a fsrage on its survival on a golden age beyond
which the hazard rate decreases. According to &mailysis, firm performance, as captured by the
risk pattern, has an inverted ‘U’ shaped relatigms¥ith its age.

2.3.Nexus between experience and survival

The resource-based theory of a firm is the badiseo$urvival analysis. The resource-based theory
(RBT) argues that a firm could have superior coitiget advantage over others due to its
resources and capabilities which could determirié @s growth and survival (Barney, 1991).
RBT, which presents an alternative approach toeaatg a competitive advantage, emerged in
the 1980s and 1990s. Valuable and rare resourcesdtby a firm enable it to have a temporary
competitive advantage over others. This competdthantage can be sustained in the long run if
other competitors are unable to copy or accessathiantage or develop substitute inputs (Wade
and Holland, 2004).

Wernerfelt (1984) defines a resource as anythinghvban be considered as a firm’s strength or
weakness including trade agreements in additiomaiditional resources such as labor, capital,
technology, and skills. Analyzing firms from thesoeirce side vis-a-vis the product side, the
growth strategy is found to depend not only ontegsresources but also on the development of
new ones. Barney (1991) argues that resourcesarees of competitive advantage for firms if

they are valuable, rare, difficult to imitate, aack in short supply. These resources could be
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grouped into physical, human, and capital resourSesne resources are difficult to imitate
because they are property-based and hence protegtegroperty rights while others are
knowledge-based and will not be copied due to kedg# barriers (Miller and Shamsie, 1996).

A firm’s survival may vary systematically acrossnfs based on their age and size and many
scholars link the various liabilities to a firm'sirsival patterns. Accordingly, the liability of
newness (Hannan and Freeman, 1984; Stinchcombg) d6ntains declining exit rates with age.
The liability of adolescence (Bruderl and Schus$®90; Fichman and Levinthal,1991), presents
two narrations. For Fichman and Levinthal (199itim¢ face a high risk of exit even during their
initial phases due to loss of enthusiasm and supporally, the liability of senescence (Barron et
al., 1994; Coad et al., 2018; Hannan and Freen@8i/;1L.e Mens et al., 2011) and liability of
obsolescence (Barron et al., 1994) show that dides show inferior performance relative to the
new and less experienced firms.

3. Methodological Approach and Data
3.1. Methods of Analysis

In this thesis, multiple estimation techniques applied including system GMM, quantile
regression, the complementary log-log estimatiohrigue Kaplan-Meiersurvival analysis plots,
probit estimation, the Heckman selection model, tedfixed effects model. OLS estimates are
also reported for comparison purposes in some elapthe main explanatory variable is firm
experience which is measured using three differeditators. In the first essay (Chapter 2), we
use a composite index to measure a firm’'s expegiaeteveloped from a confirmatory factor
analysis, followed by import intensity and the fismage in the second and fourth essays,
respectively. The third essay (Chapter 4) is del/twethe study of distribution and determinants
of HGFs. Details of the estimation methods in eadtdpter are now presented.

3.1.1. Modeling a firm’s experience as a determinant of & performance (Essay 1, Chapter
2)

In the first essay the analysis is based on ciénet panel data (pseudo panel) formed by grouping
individuals sharing some common characteristiceoAort is a group of establishments with a
fixed membership which is created based on somedgdieed criteria (Deaton, 1985). Researchers
use time invariant characteristics such as locatrahbirth date as criteria for forming cohorts and
the averages within these cohorts are treated asnadions in the analysis (Deaton, 1985;
Verbeek, 2008). We formed cohorts based on three-tinvariant characteristics: year of
establishment, region of operations, and two-digitlustry classifications based on the
International Standard Industrial ClassificationrAiifEconomic Activities (ISIC Rev 3.1).

We opted for pseudo panel data due to two reasmnss, there is a firm identification mismatch
in the dataset for 2011 and 2012 and it was natiplesto merge data before 2011 with that from
the post 2011 period. Second, we observed a langwar of missing firms in consecutive survey
years from the mandatory census survey and we wamisontrol for this behavior. Attrition rates
are generally lower for pseudo panel datasets andehthe datasets are very often substantially
larger since true panel datasets are subject tagns of a non-response attrition bias (Antman
and Mckenzie, 2005; Deaton, 1985; Verbeek, 2008)aAalysis of the data based on repeated
cross-sections also serves as a link between mi@aggregate data (Moffitt, 1993). It also allows
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the application of dynamic models in estimatiorhteques. Since the pseudo panel data method
involves averaging data at the cohort level, the® aliminates individual-level measurement
errors (Antman and Mckenzie, 2005).

The dependent variable was labor productivity meskuas value added per employee in
logarithmic form. The main explanatory variable was composite experience index developed
using a confirmatory factor analysis. The index veased on six key indicator variables as
suggested by Huber (1991) which were selected basedta availability are: cohort age (AGE),
import intensity of a cohort (IMPORT_INTENSITY), tad wages of the employees (LWAGE),
number of foreign employees in the cohort (FOREMIRYree of competition as measured by the
market share of a cohort within the industry (MARKESHARE), and initial size of a cohort
measured by the size of the initial paid-up cagitdiTIAL_SIZE).

In our analysis, we used initial size and the nunabdoreign employees in a firm as a proxy for
congenital learning and firm age, import engagemamd employee wages to capture experiential
learning. Finally, we captured inter-organizatiolegrning by the market share of a cohort in the
industry. We assumed that a high degree of connpefitcilitated this type of learning.

In this analysis, we controlled for the effectgohort specific and other macroeconomic variables.

Capital intensity, raw material per employee, itifla, and economic growth rates are used as key
control variables in addition to time, industryddoncation dummies. A unique approach used in

this essay is developing a composite experiendedtat index to measure cohort experience and
using it in a regression analysis.

The estimation technique involved use of the sys@mM. After developing a composite
indicator to measure firm experience drawing on éftufd991), we used it as an explanatory
variable in the regression. Pooled OLS and paxetifeffects methods’ results are also reported
for a comparison. Two additional estimations wevaalto check the sensitivity of the results to
the estimation methods. First, we estimated theesaondel using true panel data and later replaced
the index by its elements in the pseudo panel model

3.1.2. Modeling import intensity as a determinant of a fim’s survival (Essay 2, Chapter 3)

The second essay (Chapter 3) shows how import iexer affects a firm’s survival. It also shows
how import decisions are linked to a firm’s suntiva firm is said to have survived if it appears
in a sequence of the annual surveys. Failure orcexid be due to the business shutting down or
its inability to meet the minimum number of emplegeengaged to be considered in the survey
(firms need to engage 10 or more employees to remahe survey). Hence, we are unable to
distinguish between those who stopped operatiam those who fell below the minimum size
due to the nature of the survey. In this resedneh,survival is measured by the number of years
a firm appears in the dataset.

The main explanatory variable in this essay isaimeunt of imported intermediate inputs relative
to the total raw materials used by a firm. We measum experience by import intensity which
is defined as the ratio of total value of impontad materials to total value of raw materials used.

Firm survival is expected to be positively assadatvith importing intermediate inputs due to
several reasons. Many scholars link importing isgathigher firm productivity since importers

can buy inputs globally from cheaper markets (Aghand Keller, 2007; Gibson and Graciano,
2011; Wagner, 2013) and have access to new tedaiieslthrough the purchase of higher quality
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components (Gibson and Graciano, 2011). Accordinydgel and Wagner (2010) importing
inputs from abroad allows firms to focus on thempetitive advantages. Importing inputs is
found to have a positive effect on export engagérasnt increases the probability of foreign
market entry (Aristei et al., 2013; Kasahara anghaan, 2013). Other studies have shown the
positive link between import engagement and suh(ialler, 2002; Wagner, 2013)

The decision to import inputs could be endogenousraore productive firms may self-select to
import. Moreover, firms in specific industries agected to import more as there are no or limited
domestic supplies of the inputs that they needngialso face initial uncertainty and sunk costs
for entering international markets, especially expoarkets (Melitz, 2003). The import related
sunken costs could be due to a search for relsalppliers and establishing distribution channels
while the fixed costs of importing inputs may indéuthose for transportation and customer
services (Elliott et al., 2019J.0 control for such effects, we used predicted irhpalues as an
alternative measure of actual imports; this helpeake the endogenous import decisions
exogenous.

The analysis in this essay was done using two réiffemethods: First was the Kaplan-Meier
survival model which helps understand how survigggs are associated with importing and other
firm characteristics. The Kaplan-Meier survival e is used to show survival behavior by firm
location, import intensity, firm size, and industigssifications.

The K-M survival analysis was supported by a commgetary log-log regression with robust
standard errors. We followed a discrete-time swavivodel since firm exit is reported at a discrete
time (annually by CSA) even though firms exitinguttbbe a continuous process. In the survey,
entry dates are observed but exact exit datesarelbserved. This type of data is called right
censored incomplete spell data (Jenkins, 2005).

The estimation technique involved two steps. Th& Btep involved estimating determinants of
import intensity. There is strong evidence in tteadand in theory that importers are more
productive, and they self-select to import, ancheed to control for this in the regression analysis
This is done by estimating a linear regression rapart intensity on firm and industry
characteristics such as firm age, capital stoaged labor productivity, location, industry size
and competition, initial size, GDP, and inflatidde predict the import intensity and use it in step
2 as an explanatory variable in the complementagyldg equation to estimate hazard rates.

To check for the robustness of the results, weawlalsensitivity analyses. First, we estimated the
determinants of a firm’s decision to exit by rurmia probit model. Second, we used the actual
import intensity values by ignoring the endogen&sue in the cloglog survival model.

We also used the Kaplan-Meier survival model tax@ra how survival rates are associated with
importing and other firm characteristics. Both tfistribution analysis and the Kaplan-Meier
survival analysis were used to show survival bebraby a firm’ location, import intensity, size,
and industry classifications.

Concerning exports, very few firms (4 percent ¢ tibservations) had export engagements in
contrast to the significant number of firms (58qaart of the observation) reporting positive import
values. Accordingly, we did not study the role gpert engagement as it is less frequent in the
data.
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3.1.3. Modeling determinants and distribution of HGFs (Esay 3, Chapter 4)

Essay 3 (Chapter 4) studies growth determinantstla@dlistribution of high-growth firms in
Ethiopia using data from WBES. It uses a descrgpéimalysis to explore the distribution of high-
growth firms (HGFs) in Ethiopia using firm charatséics and other relevant factors.

The empirical model for this research closely faloGoedhuys and Sleuwaegen (2010) who
modeled firm growth as a function of firm age armksafter controlling for other relevant factors
which they classified into three major categorifem characteristics, technological
characteristics, and firm resources.

Firm age and size, sex of the entrepreneur, ancltidn levels of the top management are typical
examples of firm characteristics. Firm resour@dsrrto resources that enable a firm to deal with
constraints arising from limited infrastructureseéeurities, and financial constraints. Further, a
firm’s record concerning export status, licensieghinology from foreign-owned companies,
ownership of a website, and delivery of trainingevased as a proxy for a firm’s technological
characteristics. In the estimation process, weh&uradjusted the determinants based on data
availability for some of these variables.

In literature, there are multiple ways of identifgiHGFs with their corresponding advantages and
disadvantages. We used the modified versions oEtimestat-OECD definition and the Birch
Index. According to the OECD definition, a firmadHGF if it meets an annualized growth rate of
at least 20 percent over a 3-year period and Hassit10 employees (Eurostat- OECD, 2007). To
reflect on the nature of the Ethiopian economyfatidwing Goedhuys and Sleuwaegen’s (2010),
recommendation we redefined the threshold leval frim’s initial size and the minimum growth
rate to 5 employees and 10 percent, respectiveipuAlized firm growth was calculated as the
difference between the logarithm of size betweged's and was divided by 4 as:

(1.1) GROWTH4:{I”(S’2014) - In(s’zolo)}m

Accordingly, HGFs are firms with annualized growdlte in excess of 10 percent, over the period
2010-14 and with at least 5 employees in 2010.

Birch-Index based HGFs are used as an alternateasune of HGFs in the essay. The original
proposition suggested by Birch was consideringdias HGFs if the establishments had achieved
a minimum of 20 percent sales growth each yeartirsjafrom a base-year revenue of at least
$100,000 (Birch, 1987 cited in Henrekson and Jod@ms2010). We used a modified version of
the Birch Index. The Birch-Index based criteriasubeth the relative and absolute employment
growth rates between two periods and is based mmlaplicative combination of the absolute
growth rate and the relative growth rate (Coad.e@14; Holzl, 2011). The value of this index
for this study is calculated as:

BI = [ Employ't 2014 Employ't 2010]{ CmPloYt 2014)
(1.2) Employ't 2010

Owing to the low incidence of HGFs in Ethiopia andyenerate a comparable number of HGFs
to the Eurostat- OECD based HGFs, the top 20 peficers were used for the Birch Index based
measure of HGFs.

Using these two measures, two cohorts of HGFs wiemrified. The Eurostat-OECD classified
137 firms as HGFs while using the Bl based critghiare were 109 HGFs. We first estimated the
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Eurostat- OECD based HGFs and took the top 20 peficens from Bl to generate a comparable
number of HGFs.

In the empirical section, we use a quantile regoes® examine the determinants of HGFs. Since
the HGFs are in the extreme tail of the conditiagrawth distributions, factors that affect the
upper deciles can be considered as factors thatgena significant number of high-growth firms.
Using a quantile regression avoids regressiongotean and shows the marginal effects at various
deciles of the growth distribution. Results frore tALS estimation were used for a comparison.

3.1.4. Modeling the nexus between ageing and a firm’s pesfmance (Essay 4, Chapter 5)

The fourth essay (Chapter 5) deals with the linkvieen ageing and a firm’s performance. We
measure a firm’s performance by two inter-relatadables to check the robustness of the results
for the choice of variables. We use firm growtlerat size (that is, Growth_SIZE of employees)
and labor productivity in levels as a proxy foiranfs performance. We measure labor productivity
(LnLabour_Produ) as the ratio of value added peyleyee in logarithmic form. The total number
of employees includes both permanent and tempavarnkers with the number of temporary
workers being converted to their equivalent permaeeployees by CSA.

Firm age is the key explanatory variable in thisagsand is measured as the difference between
the survey period and the establishment year. ptuoa non-linearity aspects, we also included
the squared term of firm age. We used one perigdeld values of age and its squared terms
without transforming them to log form (AGE_t_1 aAGESQ t 1).

The estimation techniques used in this essay ievttle FE and Heckman selection models, but
we started by testing Gibrat’s law. This law stadfm’s growth is proportional to its size (the
law of proportionate effects). Mansfield (1962) snarizes the law as “probability of a given
proportionate change in size during a specifiedbdes the same for all firms in a given industry
regardless of their size at the beginning of theope’ pp (1030-1031). Firm growth follows a
random walk (Almus and Nerlinger, 2000) or a firrsize in each period is proportional to the
current size of the firm (Sutton,1997). Alternativays of measuring firm size are available, and
the common ones include amount of annual salesemuremployment, and total assets
(Sutton,1997).

The empirical model used in this essay to shoméxeis between a firm’s performance and ageing
is the Heckman two-step selection model. The degr@ndariable is a firm’s growth rate. We
believe that the population of firms included i tburvey is biased in favor of more productive
firms. The less productive firms will leave thewsey and hence the likelihood of ageing depends
on a firm’s performance. The selection equationaghthe likelihood of firm ageing (joining the
class of firms above the median age). The exclusstriction was imposed to use lagged values
of labor productivity.

A sensitivity analysis was done using labor prontgt as the dependent variable in place of
growth rate and estimation using the fixed effectzlel.
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3.2 Data Source

The data used in this thesis comes from two soufidessdata source for three of the four chapters
is the Central Statistical Agency (CSA) of Ethiofdata source for the third essay is the World
Bank’s Enterprise Survey databa®¢ofld Bank 2015).

The Central Statistical Agency (CSA) of Ethiopidata is yearly and mandatory on medium and
large-scale manufacturing industries (MLSM) in th@untry. To be included in the survey,
manufacturing firms must engage a minimum of 10ppeand use power driven machinery. The
survey covered both public and private industneali regions of the country.

Essay 1 (Chapter 2) is based on a pseudo parsetdsited from the survey. The pseudo panel
database covered the period 2000-16. We optedstardo panel data due to the large number of
missing firms in consecutive surveys and identifara mismatch in the post 2011 period. There
was a high attrition rate of firms in the data. Wé¢egorized firms into cohorts based on three-time
invariant characteristics: year of birth, regioropkrations, and two-digit industry classifications
based on the International Standard Industrialsifiaation of All Economic Activities (ISIC Rev
3.1).

Firms were classified into birth cohorts based lumn tear they started operations. Cohorts were
assigned a number from 1 to 8 based on their &én. Eight birth cohorts were formed from the
year when they started operations and by clasgify@ars into decades starting with 1950. Those
who started operations on or before 1950 were gikemumber 1. The remaining seven birth
cohorts were formed by dividing the birth year idezades (1950s — 2010s). Similarly, we recoded
firms’ region of operations and condensed the dlaason from 11 in the survey to seven by
regrouping firms according to size. Finally, theustry cohorts were formed by using the ISIC
Rev 3.1 classification.

Accordingly, the analysis in Essay 1 (Chapter 2based on a pseudo sample of 361 cohorts
observed over the period 2000-16 with 3,550 obsemva The data period covers the years 2000-
16.

Essay 2 (Chapter 3) is based on a panel datassisting of 3,170 firms and 5,518 firm-year

observations covering 2000-11. We used firms wientered the survey on or after 2000 and
followed them until 2011. We stopped observing ¢hdsms post 2011 because of the
identification mismatch observed in the datasee @hata cleaning process includes excluding
firms with no data on employment records in thé tpgarter of the year (that is, June) and total
number of permanent employees, and firms with ngendata. Close to 8 percent of the firm re-
entered the census after exiting and these obsamgavere dropped for the analysis.

The World Bank’s Enterprise Survey (WBES) databaae the sole source of data for the third
essay (Chapter 4). The survey was based on sdhtifandom sampling with industry,
establishment size, and region representing tlee tlavels of stratification. The survey covered
848 firms including micro, small, medium, and lafgens.

We did some data cleaning including dropping then6ro firms and firms with missing
employment history in 2010 (to calculate the grovette over four years). We also defined outliers
in the employment data as observations that were than three standard deviations away from
the mean in 2014 to purge out the effect of a fetliers, leading to 547 firms.

In the fourth essay (Chapter 5), we use CSA’s ML&ivhs survey data. Under the current
scenario, we preferred using the latest availalheey data post 2011 and hence the data covers

17



all firms over the 2012-16 period. We used the R4l survey data due to a firm identification
mismatch observed in the dataset. Panel data wasraoted using the latest 5-year data from the
survey leading to 7,217 firms and 12,427 firm-years

4. Summary and Contributions

The first essay (Chapter 2) discusses the effattaHirm’s experience has on its performance
based on pseudo panel data for medium and larde{s@mufacturing (MLSM) firms operating

in Ethiopia. Cohorts of firms were formed usingranfs establishment date, region of operations,
and a two-digit industry classification. The resdansed a system GMM method of estimation.
The findings of the study show that experience pastively associated with labor productivity
both in the short and long run. This positive dffeicexperience disappeared when we estimated
the relationship using true panel data as a ch@alobustness. The essay also estimates the pseudo
panel data model by replacing the index with itsmponents and only cohort age and wage rate
have a statistically significant effect on performe.

The main aim of the second essay (Chapter 3) imiexag the effect of a firm’s experience on its
survival. A firm’s experience is measured by thegmtude of its import input intensity. The
results of the Kaplan-Meier plots, the complementag-log, and probit estimations show that
imported inputs enhanced a firm’s likelihood of\sual. Further, firms which reported shortage
of raw materials as their key business challenge &ced higher risks of exiting. A plot of
duration dependence of survival estimates showat ftrms passed through the liability of
adolescence (corresponding to rising exit rategallyi) and liability of newness which implies
declining hazards with time. The probit estimatstrowed that a unit increase in import intensity
lowered firms’ likelihood of exit by 8 percentageipts. The empirical support of the positive role
of imports on a firm’s survival combined with thegative effect of raw material shortages on its
survival shows that encouragement of more impdrisputs can be taken as a short-term policy
option. The long-term solution is solving the inpupply problem through the development of
domestic sources of inputs.

The third essay (Chapter 4) identifies the incidgeoicHGFs in Ethiopia along with their business
obstacles and growth determinants. The researcttfthat HGFs were concentrated in the capital
city and in the service sector while medium sizetis dominated the population of HGFs. Like
the non-HGFs, access to finance was the biggeseéped obstacle to HGFs. For HGFs, tax rates
were the biggest obstacle next to finance comptreadformal sector activities for non- HGFs.
Region-wise, access to finance was the key prololeiy for firms operational in Addis Ababa
and Tigray while practices of informal sector doated in Oromia region. In Amhara region,
corruption was found to be the top ranked obstacle.

Firms’ growth determinants were found to vary dejeg on their growth levels in the growth
guantile distribution. The econometric estimatiesults show that, for HGFs, firm growth was
negatively related to a firm’s size (convex relasibip). Export engagement, product and process
innovations, and resources and overdraft facilivese all found to show a positive association
with growth for the HGFs. However, the researchlethto show any significant difference among
firms’ growth based on age, gender of ownershipmetition, capacity utilization, and nationality
of ownership among the HGFs. The heterogeneityginess obstacles across regions and firms’
growth performance can be taken as an importasbiefor policy interventions.
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For non-HGFs, the key growth determinants wereamkage (negative and convex), innovations
and website ownership, use of alternative sourégsower, access to overdraft facilities, and
export engagement which had growth enhancing sffect

The fourth essay (Chapter 5) examines how a fiag&relates to its performance as measured by
labor productivity and growth rate in employmeningssurvey-based panel data of medium and
large-scale manufacturing (MLSM) firms in Ethiophdter controlling for sample selection using
Heckman'’s selection model, we observed no reldtipnsetween growth rate and a firm’s age.
Concerning firm size, small firms tended to grostéa with this effect declining over time. Wage
rate tended to be associated with lower growthsret@mployment. When it comes to the role of
other control variables, initial size, capital insgy, and firm internationalization had a positive
and significant effect on a firm’s growth perforncan

This thesis makes several contributions to litemtlt shows the links among a firm’s growth,
experience, and survival. We used three differadicators of experience (composite index,
import intensity, and firm age) and showed how taeylinked to a firm’s performance. The thesis
provides a comprehensive study of the link betweedinm’s experience and performance using
data from MLSM firms in Ethiopia.

The first essay contributes to literature by introidg a composite index for firm experience. The
use of a composite indicator for experience towapa cohort’s experience solves the conflicting
findings of the effect of age, trade, employee eignee, and other experience variables on a firm’s
performance. The index presents an overall pictdirthe association between experience and
performance. Second, the use of pseudo panel dets @longer time series data for the cohorts
and controls for the attrition problem in crosstesewl firm census data.

The contribution of imported inputs to firm surviva a less studied phenomenon globally. In
developing countries, the role of imported intermaszl inputs in a firm’s survival is not well
addressed in literature; this is a gap that thersessay fills. A test of the different liabiis
proposed in literature in a developing economy exinis another key contribution of the thesis.

The third essay explores the less studied phenamehadhigh-growth firms. Studying the
distribution and growth determinants of these sgdgpes of firms is a contribution of this essay.

In the fourth essay, we extend Bigsten and Gebeesye (2007) work by using the latest available
CSA dataset. We use the Heckman selection modeppssed to the system GMM estimation
techniques to check for the robustness of the teesulvariations in the estimation methods. We
also capture the different liabilities faced bynfs (liability of adolescence and liability of
newness).

The exploration of the business environment undachvdifferent groups of firms operate is an
important contribution of this thesis (Essays 3 4hdOld and young firms reported similar types
of challenges while HGFs and non-HGFs reportecerkfit challenges. An analysis of business
obstacles using the region of operations as aamrder point showed that there were systematic
differences among the regions. The key businesBeadlgas that firms faced differed across
locations and this is another important contribid this thesis.

Finally, the Ethiopian manufacturing sector is arfig¢he least performing sectors in the world
despite a strong macroeconomic performance ovdaghéwo decades. This thesis characterized
the determinants of a firm’s performance by focgsam the experience variable which is a less
studied phenomenon in Africa and the rest of thesldgping countries.
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Concerning topics for future research, alternativeasures of firm growth could improve the
research outcomes. Another concern is the persisteh high growth firms. Daunfeldt and

Halvarsson (2014) show that high-growth firms are diit wonders and the probability of

repeating the high-growth rates is very low. Tlsisue is more complicated in Ethiopia, due to
high entry and exit rates of firms in the manufaciy industry.

Another aspect left for future research endeaws follow-up for identifying the behavior of
firms which leave the survey each year. Failurexitrfrom the survey could be due to the business
shutting down or its inability to meet the minimumumber of employees required to be considered
in the survey (10 employees). The results of thesis could improve if distinctions can be made
between these two groups of firms.
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Chapter 2, Essay 1

Firm Experience and Performance: Pseudo Panel Evidee from
Ethiopia

Abstract

This essay discusses the effect that a firm’s éxpee has on its performance based on pseudo
panel data for medium and large-scale manufactufigSM) firms operating in Ethiopia.
Cohorts of firms are formed based on three-timeaiiawnt features -- birth date, region of
operations, and a two-digit industry classificatiBrpseudo sample of 361 cohorts observed over
the period 2000-16 with 3,550 observations is usetthe analysis. The study uses the system
GMM (SYS_GMM) estimation technique to examine howanposite index of experiences
constructed based on a confirmatory factor analgdaétes to a firm’s performance. The findings
of the study show that experience is positivelyasged with labor productivity both in the short
and long run. This positive effect of experienceagpears when we estimate the relationship using
true panel data as a check for robustness. Thg alssaestimates the pseudo panel data model by
replacing the index with its components when ohby¢ohort’'s age and market competition have
a statistically significant effect on performance.

JEL classification: D22; L11; L25
Keywords: Firm performance, pseudo panel, cohqgreegnce, and system GMM

2.1 Introduction

Ethiopia has been one of the fastest growing ecae®imn Africa and in the world over the last
few years. The economy registered an average GDRtlgrate of 9.3 percent per year over the
2013-14 and 2017-18 fiscal years. The per capitaimal GDP also showed a dramatic increase
over the last two decades from a very low valu&/$D 135 in 1999-2000 to USD 883 in 2017-
18 (NBE, 2018).

Looking at the industrial sector, we see that the of the manufacturing industries was relatively
small. In 2017-18, 71 percent of the industrialpotitcame from construction activities while 25
percent came from manufacturing industries (NBE,80Hence, improving firms’ performance

and industrial output is a pressing challenge.

The issue of a firm’s ageing and how its behaviat performance relate to this has captured the
interest of several researchers (Coad, 2018; Lodeck Waelchli, 2010). The different liabilities
discussed by researchers such as liability of negynkability of adolescence; liability of
senescence; and liability of obsolescence all 4earnexist and have offsetting effects on a firm’s
performance. A more recent and less studied isstleei effect of a firm’s supply experience on
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its performance. Since innovations tend to be ggadr by accumulated non-transferable
knowledge, a firm’s experience is expected to hapesitive effect on its growth.

This essay investigates how a firm's performancangles with experience using pseudo panel
data of firms in Ethiopia instead of using true @ladata. Following a pseudo panel data approach,
the analysis is based on cohort level panel datadd by grouping individuals sharing some
common characteristics. A cohort is a group oftdstiaments with a fixed membership which is
created based on some pre-defined criteria (Dedt6B5). Researchers use time invariant
characteristics such as location and birth daterigeria for forming cohorts and the averages
within these cohorts are treated as observatiotiwianalysis (Deaton, 1985; Verbeek, 2008).

Pseudo panel data methods have some advantagesetheds based on cross-sectional datasets.
Attrition rates are generally lower for pseudo gatetasets and hence the datasets are very often
substantially larger. True panel datasets are subgeproblems of a non-response attrition bias
(Antman and Mckenzie, 2005; Deaton, 1985; Verb&$l)8). An analysis of data based on
repeated cross-sections also serves as a link detwmero and aggregate data (Moffitt, 1993). It
also allows the application of dynamic models itineation techniques. Since the pseudo panel
data method involves averaging data at the colewl| this also eliminates individual-level
measurement errors (Antman and Mckenzie, 2005).

A pseudo panel dataset provides more informatiam tata from a single cross-section but is
generally regarded as inferior to a true panel @dtfitt, 1993). A major limitation of relying on
pseudo panel data is loss of individual historssful for data transformation such as differencing
and deviations from individual means (Verbeek, 3008

This essay uses pseudo panel instead of true pgatebecause of problem observed regarding
identification number of establishments. Therdds\umber mismatch in the post-2010 data with
pre 2010 data on MLSM firms. An extremely large f@mof establishments disappear from the
mandatory census survey in Ethiopia when we mdrge2010 dataset with datasets from 2011
and 2012 and the remaining latest years. Firms maag exited the survey due to two possible
reasons. First, they might have closed their bgsiegand hence exited the industry. Second, there
could have been downsizing of firms. Establishmemsd to engage at least 10 people to be
classified as medium and large-scale manufactdnings. Due to these reasons, true panel data
suffers from a higher exit rate.

This essay makes a three-fold contribution todiiere. First, the use of a composite indicator for
experience to capture a cohort’'s experience sahegonflicting findings on the effect of age,
trade, employee experience, and other experientables on a firm’s performance. The index
presents an overall picture of the association eetwexperience and performance. We expect a
cohort’s performance to vary directly with expedenSecond, the use of pseudo panel data gives
a longer time series data for the cohorts and otsnftor the attrition problem in the cross-sectiona
firm census datalhird, the Ethiopian manufacturing sector is on¢hefleast performing sectors

in the world and there is a need to study the upithey challenges that the sector is confronting.

The rest of this essay is organized as followsti@e@ reviews related literature and Section 3
describes the methodology used. Section 4 discuksemain findings and Section 5 gives the
conclusion.
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2.2  Literature Review
221 Organizational learning and experience theories

Studying how firms acquire knowledge in managing daveloping their businesses has been a
subject of research. Some researchers have sttlteedources of learning while others have
studied the communities of learning. Three broabss®#s of learning theories are frequently
discussed -- the rationalist or cognitive approdbk, behavioral theories of learning, and the
experiential learning theory (Kolb, 1984).

Organizational learning draws on experience eitherctly or indirectly. Kolb (1984) defines
learning as the process of creating knowledge titrdbe transformation of experience. Argote
and Miron-Spektor (2011) argue that experience mdahle beginning of learning. They also
distinguish between knowledge creation and knovwdadansfer. The former is where knowledge
is created from a unit’s own direct experiencedewie latter refers to knowledge developed from
another unit’s experience. Knowledge retentiongmésthe third sub-process of the organizational
learning process.

Learning can also be classified as direct and muoar(Levitt and March, 1988). Under direct
learning, trial and error provides the basis farméng while in vicarious learning a firm relies on
the experiences of other firmisevinthal and March (1993) argue that firms sufi@m some
myopic behavior in valuing experience and are alsble to keep a balance between explorative
and exploitative motives and hence may limit themg&om experience.

Huber (1991) classified a firm’s possibilities odafning into five sub-processes: inter-
organizational learning; congenital learning; exgaial learning; organizational grafting; and
searching. In his classic work, Huber (1991) arghas congenital learning is due to employees’
prior experience and knowledge acquired beforebttta of a firm. Variables like CEO’s prior
work experience and education and employees’ piperience capture this type of learning.

Firms acquire knowledge directly through their osxperience after birth by making systematic
efforts to improve their performance and could hne&from unintentional and unsystematic

initiatives as well. Huber (1991) calls this tygdearning experiential learning. Firms may engage
in several activities such as an analysis of thelback, organizational self-appraisals, and
experimentation. These represent systematic imdataken by firms to acquire knowledge.

Other sub-processes of learning discussed by H@B84) include imitation or vicarious learning,
grafting, and searching. These involve learningnfithers by imitation, searching, and grafting.
Grafting involves acquiring new members with knodge previously unavailable in the
organization. We regroup these types of learningt&s-organizational learning and use market
competition to capture it.

Accordingly, the gains from experience can be diassas learning from one’s own experience
in business (experiential learning) (Kolb, 1984parhing from the management team’s pre-start-
up knowledge (congenital learning) (Huber, 19%nd learning through interactions with
stakeholders and competitors (inter-organizatiteahing or learning from others) (Huber, 1991;
Levitt and March, 1988).

The congenital learning hypothesis argues thatsfimhich have management teams with pre-
start-up experience will bring better insights aagbabilities to the firm (D'Souza et al., 2017;

Dunne et al., 2005). This is also called learnipdpibng and involves knowledge transfers through
labor mobility.
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2.2.2 Empirical Review

Several dimensions of experience have been studigdrature with most of the studies focusing

on the CEQO’s experience and the team leader andoge®s’ prior experience (Easton and

Rosenzweig, 2012; Hamori and Koyuncu, 2014; Praph2016; Sala and Yalcin, 2012). In line

with the organizational learning theory, othersuon international trade (Girma, 2014; Haile et
al., 2016; Kasahara and Rodrigue, 2008; Loecket32daheer, 1995). Accordingly, firms are

expected to learn through their own experienceusiriess (experiential learning) (Kolb, 1984)

and may benefit from the pre-start-up knowledgéhefmanagement team (congenital learning)
(Huber, 1991), and through their interactions wgtakeholders and competitors (inter-

organizational learning or learning from othersyfidr, 1991; Levitt and March, 1988).

The opportunities associated with exposure tomatigonal trade are commonly called learning by
import (LBI) and learning by export (LBE). Both eopers and importers are found to enjoy
productivity premia over others (Bigsten and Gepesas, 2009; Edwards et al., 2016; Girma,
2014; Halpern et al., 2015; Haile et al., 2016; &wsa and Rodrigue, 2008; Loecker, 2013;
Wagner, 2012; Zhang, 2017). Loecker (2013) foundence of substantial productivity gains of
entering export markets. Bigsten and Gebreeye€@9§2lid a study using data from the Ethiopian
Central Statistical Agency (CSA) and found a pesitind significant effect of export engagements
on a firm’s performance. They also documented #ikselection of high growth firms in the
export market.

Researchers have also studied importing as agrideimproving a firm’s performance and have
found supporting evidence for the positive roleimports of intermediates on productivity.
Kasahara and Rodrigue (2008) show that a switchported intermediates increased productivity
by up to 18 percent in Chile. Wagner (2012) didexdture review of the impact of imports on a
firm’s performance and concluded that imports haibaificant effect on a firm’s performance.
Using data for Hungarian firms, Halpern et al. @0fbund that half of the productivity growth
over the period 1999-2003 was due to imported mprdhang (2017) documented static and
dynamic gains due to input imports by firms usiragadon Columbian firms and he referred to
productivity improvements as a dynamic gain. Edisaget al.’s (2016) study on the effect of
imports on a firm’s performance also supports thiesings. Using data for firms in South Africa,
the authors showed that firms using imported in&gliate inputs had significant productivity
premia.

Evans (1987) shows how a firm’s age, size, and tirane related. He used manufacturing firms
in the US. According to his findings, age playsiraportant role in decreasing the likelihood of
failure. Further, he found a firm’s growth ratedtecline with firm size at a diminishing rate.

A producer’s experience at the time of entry hae ddeen found to play an important role in
determining firms’ performance (Dunne et al., 20033ing the World Bank Enterprise Survey
(WBES) database on firms from 27 Eastern EuropedrCentral Asian countries, D'Souza et al.
(2017), found that de novo firms outperformed piged firms because privatized firms faced the
difficult task of adjusting to their new mandatepobfit maximization.

Another dimension of organizational learning andpexience is through managerial and
educational experience in foreign countries. Basedata collected on Chinese listed companies,
Yuan and Wen (2018) found that management experighuath the experience of studying abroad
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and work experience) in foreign economies was eyt associated with corporate innovations.
Heshmati and Rashidghalam (2016) analyzed detentsirad labor productivity using data on
manufacturing and service sectors in Kenya. Thata dource was the World Bank’s Enterprise
Survey database for 2013. According to their figdinCEOs’ managerial experience had a
positive association with higher labor productivi@ther important determinants of performance
that emerged from their study include capital istgn workers training and education, and wages
which were all found to have a positive effect abdr productivity while higher female share in
the labor force tended to reduce labor productivity

A few initiatives have been taken in Ethiopia twastigate the role of a firm’s experience in its
performance. A recent study by Haile et al. (2dd&5ed on a panel of 1,940 firms in Ethiopia over
the period 1996-2004 showed that employment ewnlutivas positively associated with
engagement in international trade and foreign osmprof firms (FDI). Their research also
showed that FDI encouraged more skilled labor g@egd to the effect of international trade. A
similar study which examines the causal relatign&l@tween importing and firm productivity is
by Girma (2014) who uses the same data sourcetloegreriod 1996-2011 and shows that firms
with import experience performed better thus suppgrthe hypothesis of learning by importing
(LBE) and their productivity gains were small. Ugirevinsohn-Petrin (LP) estimates, a 1 percent
increase in the share of imported inputs increagetirm’s productivity by 0.02 percent
immediately and by 0.01 percent in the next peribdis result was obtained despite more
productive firms’ self-selection in importing. Arar relevant study is by Bigsten and
Gebreeyesus (2009) who examined the role of exgmgagement in a firm’s performance. They
used CSA survey data for 1996-2004 and confirmedpibsitive effect of exports on a firm’'s
productivity hence showing learning by exporting.

2.3  Methods
2.3.1 Conceptual framework

The analysis in this study is based on the orgéinizal learning theory. According to this theory,
organizations learn through a continuous orgaromatide process that involves responding to
and learning from both internal and external changeefers to an adaptive process that exploits
and explores organizational knowledge to responchmging circumstances (March, 1991). A
key facet of organizational learning is acquiringowledge and gaining understanding from
experience.

In empirical research, experiential learning is sugad by using proxy variables such as a firm’s
engagement in international trade (both importind axporting), investments in research and
development (R&D), lessons from extreme performgiam et al., 2009; March et al., 1991),
and a firm’s age. Congenital learning, on the otreand, has been predominantly measured by
using prior experience of the CEO and higher-waggleyees. A firm’s inter-organizational
learning experience is usually expected to opefat@ugh interactions with stakeholders and
competitors.

We developed a composite indicator to measurediperience drawing on Huber’s (1991) work.

Due to problems associated with the data, we ldnite analysis to the variables for which data
was available. In our analysis, we used initiazésand the number of foreign employees in a firm
as a proxy for congenital learning and firm agepaom engagements, and employee wages to
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capture experiential learning. Finally, we captuner-organizational learning by the market
share of a cohort in the industry. We assumedahagh degree of competition facilitated this
type of learning.

A unique approach used in this essay is develogingmposite experience indicator index for
measuring the cohort’s experience and using itriegaession analysis. We used a factor analysis
to develop the composite index. Hence, EquatiohsaBd 2.2 show that a firm’s performance
relates to its experience unidirectionally as:

(2.1) Perofrmane,, = f{Experiencg, X, &}

Experiencg, = f{ AGE; ,,IMPORT_INTENSITY,

1, LWAGE
INITIAL_SIZE, }

FOREMP,

cit? cit?

(2.2)
MARKET SHARE

cit?

where X, shows a set of conditional explanatory variable$ Experiengg is the experience
index constructed from the factor analysis andaegd ly INDEX _, .

2.3.2 Measuring a firm’s performance and other explanatoy variables

The dependent variable is labor productivity andweasured it as the natural logarithm of value
added per employee. Value added was estimated eaglitference between total value of
production and total value of raw materials per lyge. CSA’s survey covers both permanent
and temporary workers adjusting seasonal and teanpworkers to equivalent full-time workers
(CSA, 2016.)

A composite experience index was developed by asgjgweights derived from the factor
analysis’ A factor analysis was preferred to a principal poment analysis because the indicators
used in the index were based on a pre-specifiemyhé&ccording to OECD (2008), it is better to
use a factor analysis when there is a model osannaption about the factors that are the basis of
the composite index in the data.

The index was based on six key variables that caegtilne cohort’'s experience. These indicators
were selected based on Huber’s (1991) propositidraéso the data available. The indicators used
in the factor analysis are cohort age (AGE), impagnsity of a cohort IMPORT_INTENSITY),
total wages of the employees (LWAGE), number oéiigm employees in the cohort (FOREMP),
degree of competition as measured by the marketesbh a cohort within the industry
(MARKET_SHARE), and initial size of a cohort measdiby the size of the initial paid-up capital
(INITIAL_SIZE).

Deaton (1985) recommends weighting of each observaefore aggregation by the square root
of the cohort’s size given that cohorts are veffedent in size. Accordingly, we applied weighting
to the data by the square root of the cohort SMBEX_ CLASS dummy was also created to
further study how cohort experience related to grarhnce. Cohorts were classified into three
based on their index scores. Cohorts whose experisoore was below the first quartile were
classified as cohorts with low experience and tlvasie experience scores above the third quartile
were classified as highly experienced ones. Thedi®i&0 percent of the distribution whose

" The results of the factor analysis are not reggbhiere due to space constraints.
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experience score fell between the first and thedthuartile were considered as moderately
experienced cohorts.

We estimated capital stodﬁ(t) using the perpetual inventory method for a cobert
(23) Kct = Kc(t—l) + Ict - (5+ S)ct

where 9, shows the amount of depreciation whflg stands for the portion of capital sold, and

Kc(t—l) is previous year’s capital stock., shows annual investments by the cohorts.

We measured import intensity by taking the ratiahaf value of imported intermediate inputs to
total raw materials. Firms were classified as ‘imependent’ if the import intensity ratio was
at least 50 percent or more and the remaining w@nsidered as ‘domestic resource-based firms.’

Raw material intensity measures the amount of raterals used per employee. We used non-
food or core inflation as a proxy for inflation eait is more appropriate for producers relative to
the consumer price index. The real GDP growth wae used for controlling the effects of the
macroeconomic performance on the cohorts. Cohertnas measured as the difference between
the survey year and a firm’s birth year.

2.3.3 Empirical Model

Based on the extended version of the neoclassichb-®ouglas production function, we
estimated the factor demand model for a cohoriguatons 2.4-2.7:

(2.4) Y.: = f(K,L,M, Experience)

Where capital stock is estimated wusing the perpetualentory method as
Koo = Kooy + ey = (0 +S), for a cohort.o shows the amount of depreciation whilstands

for the portion of capital sold, arl, ., is the previous year's capital stock. L captuhesitumber
of employees, M stands for intermediate inputs, |levhNDEX ., is our index for cohort

experiencel ,, shows annual investments by the cohorts.

(2.5) Y. = f(KY, L. M* INDEX.F)
Taking the natural log on both the sides, we have:
(2.6) InY.; =0 +yIn(K.) +aln(L,e) +AIn(M.¢) + fIn(INDEX, ;)

2.7) Iny,, =6, +yIn(Kc:) +ain(Let) +AIN(Mct) + BIN(INDEX_, )

Since we are estimating a pseudo panel, we usecotie@t’'s means for all the observations as
presented in Equation (2.7). Cohort fixed effectghtvary over time since firms join and leave
the census. There could also be endogeneity ardoseedasticity problems in the data. Lagged
values of the dependent variable might affect eurperformance. To account for such problems,
we estimated a two-step system-generalized methoments (SYS_GMM). Pooled OLS and
panel FE are also reported for a comparison. The&#&el controls for individual specific effects
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and hence leads to a better outcome althoughsttéaaccount for autocorrelation and endogeneity
problems. The system GMM technique corrects alhguoblems. Accordingly, we estimate
Equation (2.8) using a two-step SYS_GMM as:

(2.8) Lproductiity .,, = ¢-productiitylag,, + ANDEX, +)Z , + 4. +a, +e&,

where Lproducti\jty(cyt) is the natural log of labor productivity measueedvalue added per
employee andLproductivitylag,. ., is the lagged value of labor productivitypex ., is the

composite index that measures a cohort’s experiandst is the main explanatory variable,
is a host of control variables such as the cohami'sent size, capital, employee experience,
location, industry classification, economic growdind inflation&; is the time dummy angd is

the unobserved cohort-specific fixed effe@tss , and y are parameters to be estimateds the

number of cross-sections (=1,...,N);is the number of time series (=1,...,T); aats the error
term.

We estimated averages within the cohorts and tldhtse averages as individual observations in
the pseudo panel analysis. Eight birth categomsesen region categories, and 10 industry
categories were used to form the cohorts.

Rather than differencing the previous values frowa ¢urrent values of the variables, we used
orthogonal deviations as instruments for the endogs variables as proposed by Arellano and
Bover (1995). This involves subtracting the mearhefremaining future observations from the
contemporaneous values of a variable. A system GadiMnation was preferred because it uses
more moment conditions and is efficient and roltosheteroscedasticity and autocorrelation
problems. It is also appropriate when we have dlshmand a large number of observations and
when the independent variables are not strictlygerous. It also corrects for fixed individual
effects (Roodman, 2009).

The long run effect was estimated for variablescivthiad a statistically significant effect in the
short run. The long run effects of th® garameter were estimated by estimating Equatic) (2
as:

(2.9) LR_effect= B, /(1-®)

whereg is the coefficient of the lagged dependent vaeialsid S, is the short run coefficient of
a statistically significant variable.

Two sensitivity analyses were done to check theisbiess of the results against measurement
issues. First, we replaced the experience indexsbgomponents (that is, cohort age, import
engagement, employee wages, number of foreign g market share of a cohort in the
industry, and initial size). This allowed us to seleich elements of the index were driving its
effect.

Second, we repeated the estimations using truel plate. Although there seems to be some
discontinuity and deviations in the identificatioamber of firms in some years (particularly post
2010), we can use the true panel data for compapagoses.
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2.3.4 Data and Descriptive Statistics

The pseudo panel database is formed based on mehdntarge-scale manufacturing firms
operational in Ethiopia over the period 2000-16e Burvey was administered annually by the
Central Statistical Agency (CSA) to firms which hachinimum of 10 employees and used power
driven machines. There was a high attrition ratirofs in the data and to overcome this problem,
we constructed pseudo panel data by categoririmg in cohorts based on three time invariant
characteristics -- year of birth, region of opienag, and two-digit industry classifications based
on the International Standard Industrial Classifaraof All Economic Activities (ISIC Rev 3.1).

Firms were classified into birth cohorts basedr@ytear in which they started operations. Cohorts
were assigned a number from 1 to 8 based on tivélir year. Eight birth cohorts were formed
from the year when they started operations andl&ssifying years into decades starting with
1950. Those who started operations on or befor® ¥85e given the number 1. The remaining
seven birth cohorts were formed by dividing thetbyrear into decades (1950s-2010s). Similarly,
we recoded firms’ regions of operations and conéetise classification from 11 in the survey to
seven by regrouping firms according to size. Findhe industry cohorts were formed by using
the ISIC Rev 3.1 classification.

Hence, we had 361 cohorts and 3,550 observatidns.i§ an unbalanced panel dataset in which
a cohort was observed on average for close to Asy&he panel was based on 27,504 firms.

Labor productivity was measured by value addedepaployee and the average value was Birr
46,172 while the average cohort size was arounde?Tfloyees. Imports of intermediate inputs
were also common among the cohorts. Import intgrstmeasured by the ratio of imported raw
materials to total raw materials shows high intgn$n average, a little over half (50.6 percent)
of the inputs came from abroad for all the obséowst

As per UNIDO’s (2018) definition most MLSM firms i&thiopia fall in the category of low
technology firms. From the data set, cohorts in menufacture of chemicals and chemical
products industries fall in the category of medihigh and high technology industries and they
account for only 7 percent of the population. Taeaining cohorts belong to either medium or
the low technology industries. Close to 50 peraanthe cohorts fell in the category of low
technology industries; 30 percent of the obsermatiovere cohorts representing medium
technology industries. Product category of some tOBorts was not captured in the data and was
reorganized as “other” categories for ease of aimly

The composite index developed for capturing firrpexence showed that the cohorts were less
experienced in general with a maximum score ofdtloba possible 100 points. The mean score
was around 13 points showing low experience. Cehuere categorized into three groups based
on their scores on the experience index as colwatts low, moderate, and high experience.
Cohorts whose experience index score was belowothest quartile (28 percentile and below)
were considered as having low experience and celdrbse experience index score was in the
upper quartile (78 percentile and above) of the distribution weressified as cohorts with
relatively higher experience. The rest of the cthahose experience index fell between the first
and the third quartiles were categorized as medeperienced cohorts (see Table 2.1 for a
summary of the key variables).

33



Table 2.1. Summary Statistics of the Variables

Variable Name Definition and Measurement Obs Me&id.Dev. Min Max

LnProductivity Ln of labor productivity 2907 10.75 157 -235 16.48
measured as value added per
emgloyee

LnSIZE Natural log of total number 3546 4.69 1.43 0.00 9.3
of employees in a cohort

LCAPITAL_NE Per capita capital stock 3491 10.59 1.8 -6.32 15.45
W INT measured using the perpetual

- inventorymethoc (In)
IMPORT_INTEN Import intensity measured as 3183 0.49 0.35 0.00 1.00

SITY a ratio of imported raw
materials to total raw
material:
INDEX Composite experience index 3042 13.12 4.19 5.6 40.91

based on age, import
intensity, wage, industry
competition, initial size, and
number of foreign

employee
LnWAGE Ln of total wages paid 3,553 13.8 1.97 0.00 20.56
FOREMP Number of foreign 3550 2.66 13.48 0.00 306.19
employee
AGE Cohort age measured as the 3440 22.87 19.21 0.00 105.0

difference between the
survey year and operation

yeal

HHI_SALES Industry competition 3550 1579.4 783.83 687.3 4879.0
captured by HHI using sal

Econ_ growth The real GDP growth rate 3550 8.91 3.69 -2.10 12.60

INFLATION Inflation measured by non- 3550 10.75 7.6 0.2 23.8
food (core) inflatiol

LMATERIALS  Natural logarithm of 3183 10.95 1.58 3.44 16.77

INT intermediate inputs intensity

tdm Year dummy 17 years (2000-16)

Cohorts Number of cohorts 361 cohorts

Observations Total number of 3,550 observations

observations

Source: Author’'s computations using CSA data.

Concerning the macroeconomic variables, the econmuyistered a very high growth rate as
evidenced by 8.9 percent average growth rate df G&P and a relatively high inflationary
pressure indicated by the core inflation rate o7 %®ver the study period.
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Table 2.2 gives additional descriptive statistindlte cohorts based on their experience category.
A closer look at the mean values in Table 2.2 shitnat cohorts with low experience were also
smaller in size (about 83 employees) relative t® tither two groups. Cohorts in the high
experience category had around 199 employees aage/ehowing a firm’s growth over time.

More experienced firms were found to be superidess experienced firms in many dimensions.
On average, they were more productive and had higtuss sales. Average labor productivity
was around Birr 30,946 for the low experienced ctshehile this figure jumped to Birr 75,357.6
for the most experienced groups. The medium expeek cohorts had a mean labor productivity
value of Birr 49,513.5. There was also a big défere in the average sales value for these groups.
The mean sales value of the highly experienced t®heas more than twice the corresponding
value of the moderately experienced cohorts andynsaven times that of the low experienced
cohorts.

Experienced cohorts had two disadvantages reltditiee less experienced cohorts as can be seen
in the data in Table 2.2. More experienced firmd hagher total costs and hence lower profit
margins.

Table 2.2. Mean values of key variables by expegerategory

Experience Index ExperienceSIZE Labor Profit SALES (000)
index score produ. (In) Margin

Low experience 8.65 82.76 9.92 (0.84) 7838.55

Medium experience 12.48 182.40 10.93 (2.54) 77300.00

High experience 18.88 198.98  11.25 (1.02) 197000.00

Full sample 13.12 161.58  10.75 (1.74) 90000.00

Source: Author’'s computations using CSA data.

2.4 Empirical Results
2.4.1 Results and Discussion

Firms face multiple factors with divergent effectsn their performance that operate

simultaneously. For example, firms develop capawitir age, but they may also become rigid to
change. Likewise, importing allows firms to accebsap and alternative inputs but it could also
increase risks of exit due to input availabilitydgorices. This is why we need a composite index
to show how performance varies with experience.

Table 2.3 gives the results of the empirical madééncerning the effects of the main explanatory
variable (cohort experience) on performance, wetlaeexperience was positively associated
with a cohort’s performance under all the methddsstimation. The results of the two-step system
GMM also show that more experienced cohorts outperéd the less experienced ones and this
result was statistically significant at the 5 petcsignificance level. A one-unit increase in the
experience score led to a 0.108 percentage pantase in the log of labor productivity other
things remaining the same. This shows that firmeegmce is an important determinant of
performance. This is equivalent to a 1fpe€scent increase in labor productivity followingiait
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increase in the experience index scbihe OLS and FE estimates, which were reported for
comparison purpose, showed a positive and statilstisignificant effect on performance.

Looking at the effect of lagged labor productivity a cohort’'s performance, we observed that
there was a positive and inelastic relationshipvben labor productivity and its lagged values.
Estimates showed a positive and statistically ficant effect of lagged labor productivity on
current firm performance under all estimation meth(pooled OLS, FE, and system GMM). This
captures the dynamic effect of labor productivityaofirm’s performance. Considering the GMM
model, a 10 percent increase in current labor pripdty led to a 1.07 percent increase in labor
productivity in the following year other things raming the same.

Similarly, intermediate inputs intensity and a caisacapital intensity had positive and statistigal
significant effects on its performance irrespectehe method of estimation. Given that these
variables were measured in log form, the coeffiieshow their respective elasticities. For
example, an increase of 10 percent in intermedigigt intensity tended to be associated with a 4
percent increase in labor productivity and onlyZdercent growth was observed for a comparable
change in capital stock. Hence, the relationshigvéen a firm’s performance and intermediate
and capital input use is inelastic. Intermediaprits tend to be associated with stronger variations
in labor productivity relative to a change in capgtock.

Cohort size had a statistically significant noreln effect on labor productivity. Productivity

increases at an increasing rate for small firmslatad the rate increases at a decreasing rate sinc
the squared term showed a negative and signifietiect on performance. Besides supporting
young firms, attention should also be paid to agewhorts to address this negative relationship.

The two macroeconomic variables included in thereggion (growth and inflation) had an
insignificant effect on a firm’s performance und#irspecifications. A cohort’s location, time, and
industry effects were controlled for in all thesgimations. Robust standard errors are reported
for the SYS_GMM estimation.

The overall test of significance and robustnessstegere also done. The Hansen test for
instruments over-identifying restrictions confirmibeé adequacy of the instruments. Similarly, we
also conducted the Arellano and Bond (AR) testadlatocorrelation and the results supported the
consistency of the GMM estimators with second ondgiruments.

Table 2.3. System GMM Estimates (Dependent Varidabor productivity (log))

VARIABLES Pooled OLS FE (Panel) SYS_GMM
L.Lproductivity 0.237%+ 0.084+* 0.107*
(0.019) (0.020) (0.057)
LnMATERIALS_INT 0.443%+ 0.491 %+ 0.406%+*
(0.022) (0.029) (0.054)
LnSIZE -0.065 0.289** 1.847*
(0.109) (0.143) (0.977)
LnSIZESQ 0.009 -0.025* -0.196**

8 When the dependent variable is in log and theamqibry variable is in levels, we can estimaterage change in

the dependent variable 2AL. productivily = 10C(e/3 -1 percent
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(0.011) (0.014) (0.099)
LnCAPITAL_NEW_INT 0.159*** 0.149*** 0.118**
(0.018) (0.022) (0.057)
INDEX 0.0484*** 0.066*** 0.108***
(0.007) (0.016) (0.036)
Econ_growth 0.004 0.003 0.002
(0.0413) (0.0394) (0.007)
INFLATION 0.086** 0.048 0.004
(0.039 (0.039 (0.008
Industry cohort Yes No Yes
Year dummy Yes Yes Yes
Location dummy Yes Yes Yes
Number of instruments 78
GMM instrument lag 1/16
AR (1) 0.000
AR (2) 0.696
Hansen test 0.119
Constant 0.542 1.056 -1.596
(0.537) (0.650) (1.849)
No. of observations 2,066 2,066 2,066
R-squared / F -statistic 0.624 0.457 38.97
Number of groups 288 288

Note: Standard errors in parentheses. *** p<0.019<0.05, and * p<0.1.
Source: Author’'s computations using CSA data.

Table 2.4 gives a summary of the long run effette®variables. The experience index continued
to be significant even in the long run and a ong4{norease led to 0.12 percentage point increase
in the expected natural log of labor productivithe experience index had a similar short run and
long run effect on performance. The short run eéfeédantermediate inputs and capital persisted

and remained statistically significant in the long with the same sign as in the short run and with
comparable magnitudes. Cohort size effect remagmsficant in the long run too.

Table 2.4. Long run effects of the explanatory afales (Dependent Variable: labor productivity

(log))

Variable Name Coefficient Std. Err.  p-value
LNMATERIALS_INT 0.455 1.07¢ 0.C54
LnSIZE 2.068 0.05¢ 0.C0C
LnSIZESQ -0.219 0.10¢ 0.04:
LNnCAPITAL_NEW _INT 0.13z 0.C63 0.C35
INDEX 0.121 0.C3¢ 0.00z

Source: Author’'s computations using CSA data.
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2.4.2 Robustness Checks

To check for the robustness of the estimated 1swk used three different approaches. The first
attempt was to estimate similar relationship usinge panel data(Table 2.5). The second
robustness check was to replace the index bydtsetts and re-ran the pseudo panel model (Table
2.6). Finally, we reconstructed the index agaimrdplacing total wage and initial paid-up capital
stock by per capita wage and capital intensitysTést step was done to correct for biases, if any,
that may arise due to use of total values wagecapdal in the first index. Results are reported in
Table 2.7 below.

Table 2.5 gives the estimation results based angeanel data estimations. We developed a new
experience index based on the true panel datadoptead the models to check for consistency and
robustness. The main explanatory variable (the éxperience index) became insignificant under
the current scenario in the GMM estimation but sbdwa positive association with a cohort’s
performance under the FE and OLS estimation teciesiq

Table 2.5. Robustness checks using true panel data

VARIABLES Pooled OL! FE(Panel SYS GMNV
LnProductivity 0.265*** -0.126*** 0.107**
(0.001) (0.014) (0.043)
AGESQ -0.000*** -0.000*** -0.000
(0.000) (0.000) (0.000)
LnSIZESQ -0.038*** -0.183*** 0.002
(0.009) (0.020) (0.126)
LNnMATERIALS_INT 0.333*** 0.397*** 0.106
(0.012) (0.021) (0.129)
LnCAPITAL_NEW_INT 0.114%** 0.095*** 0.221***
(0.009) (0.014) (0.059)
INDEX 0.133*** 0.145*** 0.067
(0.013) (0.027) (0.100)
Econ_growth -0.051 -0.004 0.003
(0.034) (0.053) (0.011)
INFLATION 0.013 0.043 0.035*
(0.028) (0.035) (0.02)
Industry cohort Yes No Yes

9 We ignored the panel attrition and firm identifioa mismatch and created a new panel datasehi@mbalysis.
There is a problem of firm identification numbetrtive survey (especially in 2011).
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Year dummy Yes Yes Yes

Location dummy Yes Yes Yes
Number of instruments 76
GMM instrument lag 1/16
AR (1) 0.000
AR (2) 0.696
Hansen test 0.456
Constant 2.397*** 6.510*** 4,911 %**
(0.334) (0.700) (1.296)
No. of observations 7,385 7,385 7,385
R-squared / F -statistic 0.492 0.240 50.28
Number of groups 3,181 3,181

Note: Standard errors in parentheses. *** p<0*®p<0.05, and * p<0.1.
Source: Author’'s computations using CSA data.

This could be due to too many firms leaving theseyrevery year. Overall, too many firms were
excluded due to the lag structure and identificapooblems. Concerning the other explanatory
variables, lagged labor productivity, capital irgiy, and inflation tended to have positive effects

We also did a second test for robustness by drgpgie index and using its components
independently in the regressions. We used ageiaadneluding their squared terms, employee
wages, industry competition, import intensity, iaditsize, and the number of foreign employees
separately in the estimations. We treated labodymtivity, import intensity, and amount of
intermediate inputs as endogenous variables.

Table 2.6 gives a summary of the results. Laggearlproductivity had a positive effect on current
productivity levels lending support to the persisteffect of the dependent variable. The
coefficient of lagged labor productivity in the SYSMM was rightly between the OLS and FE
values and its value was less than unity showiagstability of the variable.

From the six components of the index, a cohortss @gd wage rates were found to have positive
and statistically significant effects on a cohopiesrformance based on the results of the GMM
estimation. These two components tended to drigeeffect of the composite index in the study
with age showing a non-linear effect. Cohort age &daon-linear relationship with performance
with the squared term showing a negative and sagamf effect as opposed to the positive effect
of age at levels. The remaining four elements efdbmposite index (cohort size, import intensity,
industry competition, and number of foreign empkg)edid not have a statistically significant
effect on the cohort’s performance. This contrastis Girma’s (2014) findings of a small positive
effect of import intensity on a firm’s performangsing firm level data from Ethiopia.

Capital intensity and amount of raw materials usad a positive effect on performance. From the
two macroeconomic performance variables includetthénanalysis the core (nhon-food) inflation
rate had a positive association with a cohort’$qrerance.

Looking at the results of the FE estimation techajgve see that lagged labor productivity, capital
stock, use of intermediate inputs, cohort's wageeexiture, initial size, and industry competition
had a positive and significant effect on its perfance. Under this estimation method, cohort size
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had a negative and significant effect on the pertorce as opposed to age, which now became
insignificant. Like the GMM method, import intensihad a statistically insignificant effect on a
firm’s performance under the FE model.

Number of foreign employees did not show a sigaiiiceffect. Cohorts that hired foreigners did
not have any significant benefits of labor produitfiunder all the three model specifications.

Time, industry, and location effects were contmblfer in all the estimations. The Arellano-Bond
test of autocorrelation and the Hansen test ofunstnt over-identification were all done.

Table 2.6. Robustness checks using pseudo pareitabut the index

VARIABLES OLS FE SYS GMNM
LnFroductivity 0.205*** 0.079*** 0.154***
(0.018 (0.019 (0.043
LNnMATERIALS_INT 0.315*** 0.317*** 0.348**
(0.023 (0.029 (0.143
LnCAPITAL_NEW_INT 0.105*** 0.092*** 0.123**
(0.020 (0.023 (0.061
AGE 0.006* -0.00¢ 0.024**
(0.003 (0.018 (0.012
AGES(C 0.00( 0.00( -0.000*
(0.000 (0.000 (0.000
SIZE -0.614*** -0.294** -0.251
(0.118 (0.145 (1.538
LnSIZESC 0.00¢4 -0.033** -0.03(
(0.010 (0.013 (0.150
IMPORT_INTENSITY -0.07¢ -0.05¢ -0.49¢
(0.072 (0.086 (0.344
LnWAGE 0.403*** 0.40€** 0.409***
(0.037 (0.042 (0.124
FOREMEF 0.001 0.001 0.00z
(0.002 (0.002 (0.002
MARKET_SHARE 0.030*** 0.049*** 0.02¢
(0.004 (0.005 (0.044
INITIAL_SIZE 0.011: 0.035** -0.01z
(0.015 (0.017 (0.090
Econ_growt| 0.00¢ 0.001 0.00z
(0.039) (0.037 (0.006
INFLATION 0.112*** 0.08** -0.00z
0.205*** 0.079*** 0.154***
Industrycohort Yes Yes Yes
Year dumm Yes Yes Yes
Location dumm Yes Yes Yes
Number ofinstrument 98
GMM instrumenlac 1/1€
AR (1) 0.00(
AR (2) 0.596
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Hanseltes
F-tes
P-value
Constar

Observation
R-square
Number ofCOID

98.0¢ 65.7
0.00( 0.00¢
-0.449 0.46¢
(0572) (0.707)
2,117 2,06¢
0.648 0.5(6
2,117 290

0.24¢
57.35
0.00¢

-0.16¢

(3.390)
2,117

290

Note: Standard errors in parentheses. *** p<0.019<0.05, and * p<0.1.

Source: Author’'s computations using CSA data.

Modification of the composite index using wage rael initial capital per employee as opposed
to total wage and capital stock results in simdatcome to main estimation results reported in
Table 2.3. The major difference that we observe Ieethat firm size is no more significant since
several explanatory variables are measured on pierbasis. The experience index is still

significant with slightly lower magnitude.

Table 2.7. System GMM Estimates with new index @wefent Variable: labor productivity (log))

VARIABLES Pooled OLS FE (Panel) SYS_GMM
L.Lproductivity 0.233*** 0.091*** 0.128**
(0.019) (0.020) (0.056)
LNMATERIALS _INT 0.427*** 0.431*** 0.396***
(0.022) (0.028) (0.054)
LnSIZE -0.043 0.332** 1.743
(0.106) (0.134) (1.257)
LnSIZESQ 0.008 -0.040** -0.157
(0.011) (0.013) (0.129)
LNnCAPITAL_NEW_INT 0.176*** 0.144%** 0.104*
(0.018) (0.022) (0.063)
INDEX_NEW 0.048*** 0.162*** 0.072%***
(0.005) (0.019) (0.027)
Econ_growth 0.005 0.014 -0.000
(0.041) (0.038) (0.007)
INFLATION 0.077* 0.035 0.005
(0.038 (0.036 (0.008
Industry cohort Yes No Yes
Year dummy Yes Yes Yes
Location dummy Yes Yes Yes
Number of instruments 78
GMM instrument lag 1/16
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AR (1) 0.000

AR (2) 0.799
Hansen test 0.015
Constant 0.542 1.056 -1.596
(0.537) (0.650) (1.849)
No. of observations 2,113 2,113 2,113
R-squared / F -statistic 0.620 0.467 37.06
Number of groups 290 290

2.5 Conclusion and Policy Implications

The main aim of this study was examining the liekween a firm’s experience and performance
using a pseudo panel dataset constructed fromnihgah MLSM firms’ census in Ethiopia; the
census was done by CSA. The census included @l fin the manufacturing sector which had a
minimum of 10 employees and used power-driven nmashiPseudo panel data was preferred to
control for firm attrition and using a large dataSéne data covered 17 years (2000 -16).

The dependent variable was labor productivity dmadas measured as value added per employee
in a logarithmic form. The estimation method watsva-step system-GMM technique. The key
explanatory variable was cohort experience andnapeogite index was developed based on the
organizational learning theory proposed by Hub&9{). The index was developed using a
confirmatory factor analysis.

The main finding of this study is a positive andtistically significant effect of a cohort’s
experience on its performance. A one-unit incraasa cohort’s experience is associated with
about a 11 percent increase in labor productivityhe short run. The effect of experience on a
firm’s performance was positive and statisticailyngficant even under the OLS and FE models
with a relatively lower magnitude. Cohorts in tlosver quartile of experience distribution had
statistically significant lower performance rel&ito more experienced cohorts. This supports the
hypothesis of learning by doing and needs to beldeed further. A cohort’'s age and wage rate
tended to drive this positive effect of experienocethe cohort’s performance as evidenced in the
sensitivity analysis. The effect of age on firmdétrue panel data, however, showed that age did
not affect a firm’s performance. This could be tme high rate of firm attrition from the survey
and the cohort level analysis allowed us to captuperience over longer periods of time.

The effects of the other control variables were aiidied. There was a positive relationship
between a cohort’s performance and the lagged \&llsbor productivity, use of intermediate
inputs, and capital stock. The two macroeconomitaibées included in the regression (growth
and inflation) had a statistically insignificanfet on a firm’s performance based on the output
from the SYS_GMM regression.

This study has some important policy implicatioAs.the cohort level, we see that there is
accumulation of learning and a positive role of agel experience in a cohort’s experience
although the composite experience index was infsogmit in the true panel data estimations. At
the cohort level, experience mattered and neeltle taken into consideration. This view is quite
important when we notice that the MLSM firms in iB{hia are predominantly low-technology

firms. From the cohorts in the dataset, only 7 @etrof the cohorts qualified as medium-high and
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high-technology industries according to the OECassification. We have many traditional low-
technology firms and their experience shows addadevin the performance measurement,
especially in the cohort level analysis.

Encouraging and supporting small firms could befulder the economy given that size has a
negative and statistically significant effect omfpamance.

Use of intermediate inputs, wage rates, and capitadk had a positive effect on a firm’s
performance as expected. More attention shouldv@do solving input supply bottlenecks to
sustain a firm’s performance in the future.

The fact that import intensity did not have a statally significant effect on a cohort’s

performance presents a big concern about the poovis duty-free imports to firms. One of the
biggest business obstacles in the manufacturingrsisdack of intermediate inputs. A little more
than 45 percent of the cohorts reported that lddkputs was their major current problem. Firms
relied on imported inputs to solve their input slypproblems and these firms did not have
statistically significant productivity premia rella to those who did not import or imported a
lesser proportion of their inputs from abroad.

The persistent nature of a cohort’s performancetdube significant effect of the lagged values
of labor productivity also shows that past perfoncematters and needs to be considered when
analyzing a firm’s performance.

Cohorts with a higher number of foreign employeés$ mbt show a statistically significant
difference in their performance relative to thosthwow or no foreign employees. This could be
due to a low proportion of firms with foreign empées in the dataset or firms’ low absorptive
capacities and weak knowledge transfers. Or itctbaldue to the quality and relevance of foreign
employees in a firm. It will be useful to examime tquality and quantity of foreign experts and
their role in enterprises in the future.
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Chapter 3, Essay 2
Imported Inputs and a Firm’s Survival: Evidence from Ethiopia

Abstract

The main aim of this essay is examining the effedta firm’s experience on its survival as
measured by one period lagged values of its imgongguts. The analysis is based on a sample of
3,170 medium and large-scale manufacturing (MLSkig and 5,518 firm-year observations in
Ethiopia. It does complementary log-log and prastimations to show how import intensity
affects a firm’s survival. It also uses the KapMeier survival analysis plots. The results of the
Kaplan-Meier plots, the complementary log-log, anobit estimations show that imported inputs
enhance a firm’s likelihood of survival. Furtharpis which reported a shortage of raw materials
as their key business challenge also faced higbles of exiting. A plot of duration dependence
of survival estimates shows that firms pass thrahgHhiability of adolescence (corresponding to
rising exit rates initially) and liability of newse which implies declining hazards with time. The
probit estimation shows that a unit increase inarhptensity lowers firms’ likelihood of exit by

8 percentage points. The empirical support of th&itijye role of imports on a firm’s survival
combined with the negative effects of raw matesiabrtages on a firm’s survival show that
encouraging more imports of inputs can be takea abort-term policy option. The long-term
solution is solving the input supply problem throutpe development of domestic sources of
inputs.

JEL classification: L11; L25
Keywords: Kaplan-Meier; firm survival, imports; cpiementary log-log; Ethiopia

3.1 Introduction

Ethiopia is among the fastest growing economig¢lenworld with a dramatic rise in its per capita
nominal GDP in recent years. Its per capital notn@2aP was USD 135 in 1999-00 which went
up to USD 883 in 2017-18 (NBE, 2018). The Ethiopgmonomy is an agrarian economy with
agriculture and allied activities accounting fonsg to 75 percent of its export receipts and
providing employment to 74 percent of the laboicéom the 2014-15 fiscal year (NPC, 2016).
The plan is to reduce its employment share to 8¢ and its export revenue share to 55 percent
by the end of the 2019-20 budget year as stipulatéte second growth and transformation plan
(GTP 1I) (NPC, 2016).

When it comes to the composition of GDP, the admce sector accounted for 35 percent of the
GDP in the 2017-18 budget year while the serviagoseaccounted for 39 percent and the
remaining 27 percent came from the industrial ge@@BE, 2018). In the industrial sector, the
role of manufacturing industries compared to carcsion activities was relatively small with only
25 percent coming from the manufacturing industress opposed to the 71 percent from
construction activities in 2017-18 (NBE, 2018).

Policy-wise, there are ongoing efforts to bring @h@pid and sustainable economic growth and
development and structural changes in the econérsgries of policies, strategies, and programs
have been designed and implemented in the coumawthe past few decades. The introduction
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of the Sustainable Development and Poverty Redué&rogram (SDPRP) in 2002-03 and the Plan
for Accelerated and Sustained Development to EneiPp (PASDEP) covering the period 2005-

06 to 2009-10 followed by GTP shows these eff@isirently, the Ethiopian economy is in the

final year of the second growth and transformaptan (GTP) which covers the period 2015-16
to 2019-20. Under these policies, more focus weargio firms in the manufacturing sector (NPC,

2016).

Firms’ entry to the markets is generally considexasy in modern economies as opposed to their
survival. In fact, Schumpeter (1943) argued thatghocess of ‘creative destruction’ was critical
and inevitable for the continued dynamism of a ndeEonomy. Firm growth and survival are
an important channel through which economic growtteveloping countries can be sustained.
Policymakers in these countries also need to gldebw firm dynamics and how these relate to
their policy interventions. Firms’ survival coul@ las important as a new firm’s entry, if not more
to policy makers, owners and the employees in géner

Determinants of a firm’s survival can be generalbssified into three broad areas: Firm specific
characteristics, industry specific characteristrg] macroeconomic and environmental variables.
Firm specific characteristics include variableshsas gender of the owner; (intermediate) input
intensity; diversification (both product and majkétm size category (small, medium, and large);
productivity; innovations; total assets owned; argerience. Initial conditions such as source of
initial capital, indebtedness, and size have atemistudied. The second major category is industry
specific characteristics such as degree of coratemtr and competition; industry location and
industry wages; and availability of markets whilee tthird category is macroeconomic or
environmental variables which include politicalalstity, GDP per capita, inflation,
unemployment, government regulations, public suppmd institutions.

Empirically, the effects of most of these varialies been well documented in literature. Large
firms have been found to face lower probabilitiesxating relative to small firms (Audretsch and
Mahmood, 1994; Davies and Kerr, 2018; Esteve-PamdaViafiez-Castillejo, 2008; Greenaway et
al., 2009; Mata and Portugal, 1994). The finding¢he role of age in a firm’s survival are not
conclusive with some researchers showing a posifeet (Mata and Portugal, 1994) and other
showing an inverted U-shaped effect (He and YafQg5%

The impact of international trade engagement amad survival has been studied using data on
firms from advanced economies. Firms which engageniernational trade through export
decisions have been found to face a higher prabalef survival (Baldwin and Yan, 2011,
Bernard and Jensen, 2007; Dai et al., 2016; Dzhoevest al., 2016; Esteve-Pe’reze et al., 2008;
Kimura and Kiyota, 2007). Lopez (2006) and EmamiriNa et al. (2013) show that firms that
engage in international trade are more likely twise.

Importing inputs contribute to the survival of anfiin various ways. The link between the two
could be through productivity enhancing effectam8ascholars talk about the opportunity to buy
inputs globally from cheaper markets due to impexisions (Acharya and Keller, 2007; Gibson
and Graciano, 2011; Wagner, 2013). For others, itmgpinputs opens the door for technology
transfers and purchase of higher quality compongailsson and Graciano, 2011). Vogel and
Wagner (2010) discuss the positive role playednyarting inputs in relation to their effect on
specialization. By importing inputs from abroadnfs are better focused on their competitive
advantages and this deepens international spextiatiz(Andersson et al., 2008). This is true
especially for import of capital goods. The posteffects of imports on export engagement have
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also been studied by many scholérgorting inputs has been found to increase thbaiiity of
foreign market entry (Aristei et al., 2013; Kasahand Lapham, 2013).

The contribution of imported inputs to a firm’s gwal is a less studied phenomenon globally. A
study by Wagner (2013) is one among the few. Usingrobit estimation, he found a strong
positive link between a firm’s survival and impadiand two-way trading using firm level data
from Germany. Keller (2002) found that 20 percdrthe productivity growth in OECD countries’
firms was due to foreign R&D and this could be eweore for developing countries’ firms. In
developing countries, the role of importing intedhae inputs for firm survival is not well
addressed so far in literature and this essaytffiissgap.

This essay shows how a firm’s input imports in therent period affect its survival in the next
fiscal year. We take the MLSM firms in Ethiopia,eoof the fastest growing economies in Africa
and use the lagged measure of import intensityettebreflect the delay associated with input
imports. Firms also plan and import inputs for fetuse.

There is high dependency on imported inputs bydimEthiopia and a study of how this behavior
relates to their survival is of paramount impor&rior policymakers. The 2016-17 survey on
Medium and Large-Scale Manufacturing (MLSM) firmdHthiopia, for instance, shows that about
35 percent of the firms had more than half of thguts coming from abroad and nearly 70 percent
of the surveyed firms used imported inputs. Thawshthat a significant number of MLSM firms
in Ethiopia are import dependent and this essayiges a systematic analysis of the link between
import intensity (as a proxy for firm experiencagddirm survival in Ethiopia.

The rest of this chapter is organized as follov&ection 2 reviews theoretical and empirical
literature. Section 3 gives the method used forsueag firm survival, data source, and method
of estimation. Section 4 gives the results anddbkesection gives the conclusion.

3.2 Literature Review
3.2.1 Theoretical Review

The resource-based theory of a firm forms the bfasia survival analysis. The resource-based
theory (RBT) argues that a firm could have super@mnpetitive advantage over others due to its
resources and capabilities which could determirté iis growth and survival (Barney, 1991).
RBT, which emerged in the 1980s and 1990s, presen@lternative approach to achieving a
competitive advantage. Valuable and rare resowweed by a firm enable it to have a temporary
competitive advantage over others. This competdnantage can be sustained in the long run if
other competitors are unable to copy or accessctinigetitive advantage or develop substitute
inputs (Wade and Holland, 2004).

Wernerfelt (1984) defines a resource as anythinighwban be considered as a firm’s strength or
weakness including trade agreements in additiotmaiditional resources such as labor, capital,
technology, and skills. Analyzing firms from thesogirce side against the product side, growth
strategy is found to depend not only on existirgptegces but also on the development of new
ones. Barney (1991) argues that resources areesoafcompetitive advantage for a firm if they
are valuable, rare, difficult to imitate, and ameshort supply. These resources could be grouped
into physical, human, and capital resources. Saseurces are difficult to imitate because they
are property-based and hence protected by propghts while others are knowledge-based and
will not be copied due to knowledge barriers (Mildend Shamsie, 1996).
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Firms’ decision to import inputs can be consideas@n integral part of the resource-based theory.
Firms which face resource problems at present nepydd to import inputs or invest in the
development of local domestic inputs. The currgéotks of a firm’s resources might also create
asymmetries in the competition for new resourcab@tfuture (Wernerfelt, 2011).

Firm survival may vary systematically across firbased on their age and size and many scholars
discuss the various liabilities that link a firnsarvival to its age and size. There are four major
liabilities discussed in literature: liability aewness (Hannan and Freeman, 1984; Stinchcombe,
1965); liability of adolescence (Bruderl and Schers§990); liability of senescence (Barron et al.,
1994; Coad et al., 2018; Hannan and Freeman, 1984jens et al., 2011); and liability of
obsolescence (Barron et al., 1994).

According to the liability of newness, older firmsay have relatively smooth performance with
limited instances of extreme outcomes. This is tuneir accumulated experience and insights
regarding their business environment. The growtbsraxperienced by the younger firms might
be higher but also more erratic (Jovanovic, 1988hchcombe (1965) also provides evidence in
support of the liability of newness. According tdmh there are several factors that

disproportionately drive young firms to exit fromdustry including the cost of learning in doing

business and constraints in innovations. In addieveral employees of young firms are new to
each other and have less understanding among thexnisad with the relevant stakeholders.

Hannan and Freeman (1984) introduced the liabalitgenescence in the 1980s which was later
developed by other researchers. This type of lighg caused by internal factors ranging from a
firm’s experience which creates rigidity and inflakty. It is argued that a firm’s past experience
through rules and regulations and organizatiomatsire leads to inflexibilities which are a major
reason for experienced firms’ inferior performag@Barron et al., 1994; Coad et al., 2018; Hannan
and Freeman, 1984; Le Mens et al., 2011). Liabdftgenescence is generated by internal factors.

According to Barron et al. (1994) liability of odescence is the result of a mismatch between
firms’ abilities and the speed of changes in themal environment. Firms become outdated and
obsolete with time. Liabilities of obsolescencel aenescence lead to lower firm performance
and higher risks of exiting from industry. A comigan of the two types of liabilities shows that
one is caused by internal factors while the otheareates from external sources.

Bruderl and Schussler (1990) discuss another fdrimability — the liability of adolescence.
According to this liability, the hazard rate fomfis varies directly with their age until a certage
level is reached (adolescence period) beyond wthiehisk of exit declines with age. Exit is not a
monotonically declining function of age as propossdthe liability of newness (Bruderl and
Schussler, 1990) but follows an inverted ‘U’ shapéh the rising part due to the liability of
adolescence and the falling part due to the lighdf newness.

Bruderl and Schussler (1990) argue that the rigartjshould be interpreted as zero risk to a firm
but rising risk to a population of firms since th&ssume that firms need some time to settle and
establish themselves to talk about exit ratesialniesource endowments and size are important
determinants of the duration of adolescence (Bhuadet Schussler, 1990).

The analysis in this essay closely follows the Fiah and Levinthal (1991) version of the liability
of adolescence which argues that firms face higlsrof exiting even during the initial phases due
to loss of enthusiasm and support.
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So far, literature has not thrown up any theoried tirectly show the link between imports of
inputs and a firm’s survival. In Ethiopia, firmsawly rely on imported inputs and this decision is
expected to increase the likelihood of a firm’sveual.

3.2.2 Empirical Review

The role of a firm’s experience in determiningstgvival has been studied by researchers using
data from advanced countries. Most of these reBeessaise firm age and size, CEO’s experience,
and export engagement as proxy variables for fxpeaence.

Firms which engage in international trade have heend to enjoy what is now commonly called
productivity premia which has been documented bgeéV¥and Wagner (2010); Kasahara and
Lapham (2013); and Abreha (2017). The contributbthese variables in a firm’s survival has
also been investigated although very few studie® ravestigated the role of imports in a firm’s
survival.

From these studies, exporting firms are found ¢e &gnificantly lower probability of failure than

non-exporting firms (Baldwin and Yan, 2011; Bernamd Jensen, 2007; Dai et al., 2016;
Dzhumashev et al., 2016; Esteve-Pe'rez et al., ;2@8enway et al., 2009; Kimura and
Kiyota,2007; Schrdder and Sgrensen, 2012).

Baldwin and Yan (2011), studied the determinantplaht deaths in Canada. From their probit
estimation, they observed that exporters had moeled failure rates as compared to non-
exporters. Bernard and Jensen (2007) did a sistilaly based on data from US firms during 1992-
97. They estimated the probit model for plant deathd showed that exporting was associated
with a large reduction in the probability of shogfidown. Another relevant study is Esteve-Pérez
et al.’s (2008) work done using data from Spainecmg the 1990-2002 period. They investigated
the role of exporting in a firm’s survival usingethliscrete time proportional hazard model and
found that exporting SMEs faced a significantly é&wprobability of failure as compared to non-
exporters. Greenway et al. (2009) studied how fiexised the market and what determined this
exit decision in Sweden over the 1980-96 perioayTised the multinomial logit model to capture
the relationship between export decisions and ra’dirsurvival and found that firms which
exported were less likely to close. Using data frdapanese firms, Kimura and Kiyota (2007)
investigated the role of exports in a firm’s sualiever the period 1994-2000. The estimated Cox
proportional hazard model showed that exporting dag@asitive impact on a firm’s survival and
hence exporters faced lower hazard rates relatim@n—exporters.

Dai et al. (2016), Dzhumashev et al. (2016), amav&netti et al. (2011) are among the few
influential papers that base their analyses on mgada of firms in developing countries. Dai et
al. (2016) show a positive role of export engageanrea firm’s survival using data from Chinese
firms. Dzhumashev et al.’s (2016) study on the il firm internationalization in its survival
using data from the IT sector in India shows thaioet engagements had a positive effect on a
firm’s survival. They argue that despite their piosi effect on a firm’s productivity, export
engagements were also sources of uncertainty thatead a firm to exit. Their study shows that
exporting firms face a lower hazard of exiting thaon-exporting firms. On the contrary,
Giovannetti et al. (2011) showed that engagemeexports reduced a firm’s survival probability
among ltalian firms. They argue that competitionnternational markets increases a firms’ risk
of failure.
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The contribution of import engagements and two-wagting on a firm’s survival is a less studied
phenomenon relative to export engagements. Lop@26), Emami Namini et al. (2013), and
Wagner (2013) are among the frequently cited patpetsshow the link between importing and
two-way trading and a firm’s survival. Lopez (20@6)d Emami Namini et al. (2013) investigated
how both importing and exporting affected a firmsigrvival in Chile over the 1990-99 period.
Using probit and IV probit models, they showed firats that engaged in international trade were
more likely to survive. Emami Namiet al. (2011) further showed that the probabilitgurvival
due to export engagement decreased with an incieade volume of exports in a sector.
According to Lopez (2006), exporters were more lyiki® survive given that they imported
intermediate inputs. Using data from firms in GempnaWagner’'s (2013) results of a probit
estimation on determinants of firm survival showeat there was a strong positive link between
firm survival and importing and two-way trading.sHtudy also showed that exporting alone did
not affect firms’ survival rates.

Using data from the World Bank’s Enterprise Surv@gS) on firms, Aga and Francis (2017)
examined the link between firm productivity andtesg. They found that labor productivity, as
measured by sales per worker, reduced a firm'sifiked of exiting. They also observed a positive
and significant relationship in the link betweefirmn’s age and survival. Another relevant paper
on the determinants of a firm’s survival in Ethi@p by Shiferaw (2009). He used data on MLSM
firms in Ethiopia and showed a positive role thget,aand productivity played in a firm’s survival.

In general, using different methods of estimatiad data source variability, export engagement
has been found to be predominantly positively aased with a firm’s survival. Most of the
existing studies are based on data of firms fronaaded economies and hence little is known
about the link between firm export engagementssamdval probabilities in developing countries.
Moreover, most of the studies focus on the rolexgforts and the link between importing and a
firm’s survival is less studied across the world @non-existent in developing economies.

3.3 Methods
3.3.1 Measuring firm survival and experience

In this essay, a firm is said to have survived dppears in a sequence of the mandatory annual
surveys. Failure or exit could be due to the shgttdown of the business or its inability to meet
the minimum number of employees required to beidensd in the survey (10 employees). Hence,
we are unable to distinguish between those whstbpperations from those who fell below the
minimum size because of the nature of the survéys €ssay measures firm survival by the
number of years that a firm appears in the dataset.

Concerning firm experience, we use firms’ impotéemsity as a proxy for experience. We measure
experience by firms’ import intensity which is dedd as the ratio of total value of imported raw
materials to the value of total raw materials. Teeision to import inputs could be endogenous
and more productive firms may self-select to impbitms face initial uncertainties and sunken
costs of entering international markets, especiyort markets (Melitz, 2003). To control for
such effects, we use predicted import values aaltannative measure of imports. The import
related sunken costs could be due to a searcleliable suppliers and establishing distribution
channels while the fixed costs of importing inputslude costs such as transportation and
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customer services (Elliott et al., 2018)liot et al., also found significant sunk-entryst® for
importing and exporting in Chinese firms.

Concerning exports, very few firms (4 percent & tibservations) had export engagements in
contrast to the significant number of firms (58qaart of the observations) that reported positive
import values. Accordingly, we do not study theerof export engagement as it is less frequent in
the data.

3.3.2 Measuring other control variables

Several control variables were used in this esgaghwcan be classified into three broad categories
as firm related characteristics, industry relatearacteristics, and macroeconomic variables. Firm
productivity was measured by labor productivityfidn’s initial size, business challenges, legal
number and form of ownership, lagged size, ageragion of operations were studied under firm
characteristics. We use lagged values of laborymiddty measured by value added per employee.
Industry characteristics’ variables include the keaconcentration indicator (HHI), industry size,
and industry product classification based on thdig#- International Standard Industrial
Classification (ISIC) Rev. 3.1. Lagged values @l r@DP growth rates and core inflation were
used for showing how macroeconomic variables réltdea firm’s survival. The baseline hazard
duration dependence was also analyzed by incluiding the estimation. Table 3.1 gives the
details.

Market concentration was measured using the HafikHirschman index (HHI). HHI is based
on the share in sales and it is calculated asuhred squared sales’ share of all firms in theltota
sales of a sector. For ease of interpretationgritiket share is multiplied by 100 before squaring
it:

(3.1) HHI = Y;S.°.

When HHI <1,500, there is no concentration, HHigiag between 1,500 and 2,500 shows
moderate concentration while HHI>2,500 shows highcentration (US Department of Justice
and Federal Trade Commission, 2010)

Table 3.1. Summary of variables used in the study

Name of variable Description

IMPORT_INT Value of import intensity measured asatio of value of total imported
raw materials to the value of total raw materials.

AGE Age of a firm calculated as the difference lesw survey year and the
first year of operations.

LnSIZE Firm’s current size as measured by the ahtag of total employment.

Ln_Labour_prodlag Natural logarithm of lagged lapooductivity measured as the ratio of

value added per employee.

LNCAPITAL_INTENSITY  Natural log of capital intengit Capital measured as total beginning value
plus total fixed investments, total maintenancesgtments, sold capital,
and depreciatio

LnNWAGE_PERCAPITA Wage rate measured as total wagermditure per employee.
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D_RAWMAT_CURRENT Dummy variable indicator (=1 féirms which reported shortage of raw
materials as their current major problem, thatfirst or second top

problem).

INDUSTRY_SIZE Shows size of the industry using na@diemployment value in the
industry.

INDUSTRY_CLASS Refers to the product classificatioased on the 2-digit International

Standard Industrial Classification (ISIC) Rev. &afd a market for their
inputs. We classify industries into three major groups Hase
markets from which they buy their inputs as dontestisource
dependent (industry import intensity is less thdh percent),
industries with dual markets (industries which haweport
intensity between 40 percent and 65 percent), aredghn inputs
based industries (industries with more than 65 géremport

intensity)

HHI HHI is calculated as the sum of squared sadbares of all firms in the
total sales of a sector.

OWNERSHIP_FORM Dummy for the legal ownership fo®ole proprietorship is represented

by “1”, “2" shows partnership or joint venture, “8 for share company,
“4” is for private limited company (PLC), “5” is facooperatives while
other forms of ownership are represented by “6”.

INITIAL_SIZE_CLASS!® Dummy for size category of firms using initial paig capital with “1”
representing microenterprises, “2" for small firt®), for medium sized
firms, and “4” for large firms based on the Feddvatro and Small
Enterprise Development Agency (FeEMSEDA, 2011) aadidral Negarit
Gazette Regulation No. 373/2016.

REG_COHORT Dummy for region of operation of firik: for Tigray, “3” for Amhara,
“4” for Oromia, “7” for SNNP, “14” for Addis Ababaand “16” for firms
in other regions.

Economic_growth_lag A period lagged values of ¢ GDP growth rate.
INFLATION_lag Annual core inflation as reported BBA in the previous period.
t Duration dependence indicator.

Note: To account for the heteroscedasticity prolsleme report robust standard errors.

Source: Author’'s computations using CSA data.

3.3.3 The Model

Import intensity was used as a proxy to captura éxperience. The analysis begins with a simple
descriptive and distribution analysis. Descriptatatistics (averages, ratios, percentages, etc.)

10 According to these two sources, firms whose cafgtal100,000 Birr or which have less than 5 employeesvadcro firms and
firms with capital between 100,000 — 1.5 millionBor 6-30 employees) are classified as smalldir@apital between 1.5 million
- 20 million Birr (or 30 — 100 workers) are mediwgized firms and capital greater than 20 millionrBir employment of more
than 100 workers are large firms.
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were used to show an overall picture of how a firmaxit relates to its characteristics and the
business environment.

Further, we also used the Kaplan-Meier survival ehdtdh examine how survival rates are
associated with importing and other firm charasters. Both the distribution analysis and the
Kaplan-Meier survival analysis were used to showisal behavior by a firm’s location, import
intensity, size, and industry classifications.

An empirical estimation was done using a discrete-tsurvival model since firms’ exiting is
reported at a discrete time (annually by CSA) éhengh firms exiting could be continuous. From
this survey, entry dates are observed, and ex@aaaes are not observed, and this type of data is
called right censored incomplete spell data (Jenik2005).

In a survival analysis, the hazard rate measureptbbability that an event occurs during any
given interval (t and t + dt) given that no eveas loccurred before time t. The hazard rate expgesse
the probability of occurrence of an event withivesy small interval of time and the discrete-time
hazard function (h) can be written as (Bruderl &stussler,1990; Jenkins, 2005):

lim

(3.2) h(t) = ﬁpr(t < T <t+dt|T =t) and hence the survivor function becomes:

(3.3) S(t) = Pr(T = t), wheret shows a specific value of time (T).
The cumulative density function F(t) of survivahg (T) is given as (Jenkins, 2005):
(34) F(t)=1-S(t) =Pr(T <t).

We conducted a likelihood-ratio test for the sigraihce of the panel level effect and failed to
reject the null hypothesis of no panel-level efféitder such circumstances, estimating a pooled
complementary log-log (cloglog) function is the saas a panel level estimation (Jenkins, 2005).

The empirical estimation was based on a complemeihdg-log function of the discrete time
survival model with robust standard errors as giveiquation 3.6. To control for the sample
selection effect which may arise due to high progig firms self-selecting to import, we

employed two estimations.

The first step involves estimating determinantgngdort decisions. There is strong evidetida
data and in theory that importers are more prodedirms which self-select to import, and we
need to control for this in the regression analyElss is done by estimating a linear regression of
import intensity on firm and industry charactedstsuch as firm age, capital stock, lagged labor
productivity, location, industry size and compeititj initial size, GDP, and inflation. In the second
stage, we used the predicted import intensity enadbmplementary log-log regression as a proxy
for the true import intensity. This helps in makitige potentially endogenous import intensity
exogenous. We predict the import intensity and iise step 2 as an explanatory variable in
Equation 3.7.

(3.5) reg(IMPORT,yr) = AGE + LnCAPITAL;yr + LnLabourya, + + INITIALgzg

+ HHI + Economic_Growthy,g + i. LnSIZE + INFLATION 4,

11 For example, imported input-intensive firms arerenproductive, more capital intensive, bigger resiand older
in age.

54



(3.6) cloglodgh(j, X)] = B IMPORT_INT + a'X + v,
(3.7) cloglogh(j, X)] = B1Predicted_IMPORT_INT + a'X + y;

The sensitivity analysis was done ignoring the geaeity problem of import decisions in the
cloglog estimation and estimating a probit modehef determinants of firms exiting.

where: h is the hazard ratio.
- IMPORTINT captures import intensity.
:X is a vector of control variables.
' v: Is a set of spell length dummies used for capguduration dependence.
: The dependent variable is a dummy which equelsfor exit.
We estimated Equation 3.7 as indicated in thesesteos.

We did three robustness check estimations. Oreusé probit model and estimate probability of
a firm exiting (Model 4 in Table 3.4) and the othie use of actual import intensity values in
place of the predicted import intensity (Model 5Tiable 3.4) in the complementary log-log
regression. Alternatively, we did & 3ensitivity analysis model by using an instrumevaaiable
(IV) regression in which we use real effective exafpe rate as an IV for import intensity (Table
3.5). We know that manufacturing firms’ decisiorirtgport depends on cost of import as captured
by REER the mechanism predominantly operates throogport since firms heavily rely on
imported inputs. The REER data source is the Nati@ank of Ethiopia (NBE) over the same
period.

Several control variables were included in the ysialincluding firm specific characteristics (firm
age, initial and current size, productivity, owreps form, and location), industry specific
characteristics (industry size and product catedpased on the 2-digit ISIC classification), and
macroeconomic variables such as inflation andeak@DP growth rate. Time was also included
to account for the duration dependence of the mesbhzard rate.

In the discrete analysig;, needs to be specified after conducting a plot icspe of the hazardf
function. We used time (t) to capture time dependeasf a firm’s exit.

3.3.4 Survey description and descriptive evidence

The data source for this research is the annualusesurvey of medium and large manufacturing
(MLSM) enterprises in Ethiopia which engage a muimof 10 people and use power driven
machinery (CSA, 2017).

The scope of the analysis is limited to 12 yeardadé from 2000 to 2011. We follow firms which
started operations between 2000 and 2011 and \aerefithe survey. The problem with the data
is that we do not immediately observe a firm whiestarts operations if it does not meet the
minimum size requirements. A firm might be in openas for a couple of years before it joins the
survey. We study the risk of exit once a firm jothe survey. This controls for left truncation

12 Hazard ratios smaller than one indicate a redndtiche hazard and hence a longer duration whilatd ratios
greater than one indicate the opposite. Hazardwateh equals one indicates the absence of angteffethe hazard
by the considered independent variable (EstevezRgiral., 2018)
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(censoring) as we follow firms from their first entinto the survey. There is an establishment
identification mismatch from 2011 onwards and tbstf2011 MLSM firms’ data is not considered
in this study.

The panel dataset consists of 3,170 firms and 5SfpiByear observations. We excluded firms
with missing number of permanent employees andagevdata. Close to 8 percent of the firm re-
entered the census after exiting and these obgamgawere dropped for the analysis.

The survey guestionnaire has multiple parts in twsgveral questions are asked. It has eight major
components with relevant sub-sections for eachlstt covers all the nine geographical regions
and the two city administrations.

For ease of analysis, firms were re-grouped insonaller number of regions comprising of the
major hosts of firms. Accordingly, six regional cots (Amhara, Oromia, SNNP, Tigray, Addis
Ababa, and other regions) were formed and useukimmnalysis.

Regional distribution of the firms shows that Addisaba and Oromia regions accounted for more
than half (53 percent) of the total observatiortge Temaining three regions (Tigray, Amhara, and
SNNP) accounted for nearly 41 percent of the olademrs (see Table 3.2 for details). The number
of observations coming from Tigray region exceetted from Amhara region due to the lower

exit rate observed in Tigray region over the stpdyiod. Entry rate in the Tigray region was

slightly lower than the rate observed in Amharaaedut the difference in exit rates between

these two regions outweighed the difference irnrtlesipective entry rates.

Table 3.2. Summary Statistics of key variablesibog focation (mean values)

Region of Operatic

Tigray | Amhara| Oromia] SNNP ﬁgglbsc Others Total
Number of firms 757 698 1,205| 823| 1,745 290 5518
Exit rate (%) 37.64 | 42.98| 29.71| 4362 3450 3448  36.32
Entry rate (%) 56.41 | 67.91| 56.10( 62.82 5210 57.59  57.45
Z'r;rgl s;zeeegn”mber of 26.3 | 23.75| 54.76| 1899 4597 2588  37.30
L”r:'sg'/':g)(”“mber of 2408 | 22.68| 51.40| 17.34 39.84 2495  33.89
Import intensity 38.02 | 29.78| 45.61| 2329 56.49 3741  42.76
Industry growth rate 16.01 | 14.89 17.76| 1457 19.14 14.86 16.97
HHI (Sales) 2788 | 2119 1743| 2083 1786 2033 2013
Labor productivity (in 19.43 | 14.99 | 28.82 | 17.10 | 24.09 | 26.80 | 21.87
1000 Birr per employe

Source: Author’'s computations using CSA data.

The role of import experience in a firm’s survivalgiven in Table 3.2 and Figure 3.1. They both
convey a similar message of the positive role giam intensity in a firm’s survival. Firms in
Addis Ababa and Oromia regions had the highest itriptensity rates and the lowest exit rates.
Firms operating in SNNP and Amhara regions hadladlagst import intensity ratios and the
highest exit rates. All differences were found edatistically significant. Figure 3.1 also shows
that firms with higher import intensity had a higlpeobability of survival.
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A cross tabulation of the firms’ legal form of owabkip with region of operations shows that 45
percent of the firms were sole proprietorshipsofeitd by PLCs (private limited companies) which
accounted for 23 percent of the observations. Qadiwes accounted for 18 percent of the
observations. These three forms of ownership damhtine legal forms of ownership in MLSM
firms in Ethiopia and accounted for 86 percenthef tirms over the survey period. Except in the
Tigray region where cooperative form of ownershigswhe dominant form (38 percent), sole
proprietorship was the dominant form of ownershipli the remaining regions and accounted for
a minimum of 42 percent. The reason why firms igrdy preferred a cooperative form of
ownership is not clear and this form of ownershgswess preferred by firms in Addis Ababa and
Oromia which are major hosts of the observatioasp@rcent) (see Appendix A3.1 for details).

Looking at the descriptive statistics, we see tinats’ labor productivity tended to be associated
with lower rates of exit. The highest average lapaductivity value was observed in Oromia
region where the exit rate was the lowest.

Kaplan-Meier survival estimates
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Analysis time(years)

No Import of raw materials - - - -Moderate Import intensity(< 0.5)
-------- High import intensity( >=0.5)

Figure 3.1. Kaplan-Meier survival estimates by injpaport intensity
Source: Author’'s computations using CSA data.

Among the firms which started operations and weuded in the survey between 2000 and
2011, the dominant type of industries in EthiophinSM firms were manufacture of other non-
metallic mineral products using ISIC 2-digit rewisi3.1 classifications. Non-metallic minerals
accounted for about 30 percent followed by fooddpots and beverage industries with a total
share of around 25 percent. Manufacture of furaituas the third highly preferred industry with
a total share of around 14 percent of the obsematiOverall, these three industries represented
69 percent of the observations showing high comagah of these industries among MLSM firms.

The distribution of industries across regions shdtiveg food products and beverage industries
dominated in Addis Ababa, Oromia, and other regiwhge manufacture of other non-metallic
mineral products was the dominant sector in Tignag SNNP regions (for details see Appendix
A3.2). Looking at industry classifications in thecent survey’s (2016 fiscal year) results, we see
that three industries (food and beverages, nonilcetainerals, and furniture) were dominant
accounting for about 57 percent of the firms.

Table 3.3 shows summary statistics of key variabses] in the analysis by industry type. The top
three industries that accounted for 68 percenh@fobservations are non-metallic minerals, food
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and beverages, and furniture industries. Consigaihthe industries, manufacture of fabricated
metals had the highest exit rates with close tpd®ent exit rates followed by manufacture of
furniture (in third place with 43 percent). Publigip and printing showed the lowest exit rates.

Table 3.3. Summary statistics of key variablesngustry cohorts (mean values)

Industry type Exit ratg Entry Import Initial Firm Producti | Industry HHI
(%) rate (%) | Intensity | Sjze size vity (In | growth

(%) labor rate (%) (Sales)
Food and 25.13 | 0.49 022 | 31.25| 3542 1032 12.00 860.76
Beverag
Textile 35.2: | 0.6¢ 0.4¢ | 1485: | 177.4( | 10.47 | 11.0C | 2573.0(
I';:‘iﬁ't'iig'”g and | 5340 | 041 079 | 2372| 2950 1032 19.00 1379.39
Chemical 36.75 | 0.55 076 | 63.62| 66.13 1068 57.00 1506.10
Product
E;Zg?r and 2553 | 0.44 0.89 | 84.31| 9849 1065 22.00 1142.07
Non-metallic 4491 | 062 | 019 | 1589 1811 968 | 17.00 3769.25
Minerals
Basic Metals 31.51 | 0.62 0.86 73.60| 72.17 11.81 24.00 2566.55
Fabricated Meta | 45.0¢ 0.71 0.62 40.8¢ 41.0¢ 10.17 10.0(¢ 2708.2°
Furniture 42.7¢ | 0.67 0.41 | 17.4€ |18.1( |9.2% 11.00 | 1218.4
Other industric | 34.27 | 0.5¢ 05€ |54.7¢ |554: |10.2¢ |25.0( |852.0¢
All industries 363 | 057 0.4: |339( |37.3( |9.0¢ 16.97 | 2013.7¢

Source: Author’'s computations using CSA data.

The highest exit rates were observed in the fatattmetals industry which had one of the lowest
labor productivity values.

Figure 3.2 gives the K-M survival plot of firms lealson their size classifications. As can be seen
in the figure survival rates improved with size. dilten and large firms enjoyed higher rates of
survival relative to small and the micro enterpsisikarge firms enjoyed a positive role of size
relative to medium sized firms for a couple of ye@round 5 years).

Kaplan-Meier survival estimates based on size category o Kaplan-Meier survival estimates by industry concentration

1.00
L

1.0

0.75
L
0.75

0.50
L

0.50
|

0.25
L
0.25
|

0.00
L
0.00
|

0 5 16 0 5 10
analysis time Analysis time
Micro firms e Small firms ‘ No Concentration — — — Moderatet Concentration
Medium sized firms Large firms | 7777 High Concentration
a) by firm size category b) by industry concentration (HHI) category

Figure 3.2. Kaplan-Meier survival estimates
Source: Author’'s computations using CSA data.
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The role of market concentration in firms’ exigisen in Figure 3.3 which uses the Kaplan-Meier
survival graph. The graph shows that firms whiclraged in markets with moderate concentration
had a higher probability of survival than thoseragiag both in the high and no concentration
markets. Shiferaw (2009) also found a similar refeghip between concentration and exit rates.
This relationship is also supported by the resaflthe cloglog estimation.

Smoothed hazard estimates Smoothed hazard estimate

14

13

A2
L

T T T T
0 2 4 6 8 10
Analysis time (Years)

----------- Domestic Resource Users ~ —'— — - Moderate import intensity
High import intensity

4 6
Analysis time(Years)

a) by import intensity of inputs b) For the Wdpopulation of firms
Figure 3.3. Duration dependency of firms’ exiting
Source: Author’'s computations using CSA data.

Figure 3.3 gives the different liabilities that &ppgo a firm’s performance. For the whole
population, firms are subject to small periodsh&f liability of adolescence (the rising part of the
smoothened hazard curve in Panel b which it isectos3 years) before they enter the liability of
newness range.

Looking at how the levels of imported inputs usgdibms relate to hazard rates, we see that there
is a systematic difference across the three gr@dgeestic resource users, moderately importing
firms, and high import dependent firms). We clasgifdustries into™ three major groups based
on the markets from which they buy their inputslasestic resource dependent (industry import
intensity is less than 40 percent), industries vdtial markets (industries which have import
intensity between 40 percent and 65 percent), argdgn inputs based industries (industries with
more than 65 percent import intensity). Only indigstin which the import intensity is reasonably
close to 50 percent had the opportunity to buy isirom either domestic or foreign sources. We
call these industries dual input market industiTé® other groups do not have the luxury to choose
from where to buy their resources. They either toagn domestic or foreign markets. Hence, the
decision to import inputs may not be related tadpiasivity and efficiency differentials and might
be dictated by product type.

Highly import intensive firms face not only lowesks of exit but also need fewer years to gain
maturity (close to four years) as opposed to doséx years for moderate import dependent firms.
Non-importers do not show the liability of obsolesce and are predominantly governed by the
liability of newness and hence younger firms faigghér hazard rates for non-importers. For the

13 Food and non-metallic mineral industries are ddimessource dependent industries. Industries fdihin the
category of dual input markets include textilefyrieated metals, furniture, and other industry gou Publishing,
chemicals, plastic and rubber, and basic metaldtestries with high import intensity.
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importers, there is a maturity stage beyond whieheixit rate tends to increase with duration, and
this is indicated by the turning points in the drap Figure 3.3.

3.4 Empirical Analysis
3.4.1 Econometric analysis

Table 3.4 presents the details of the economettimation of the complementary log-log equation
and probit estimations with robust standard erroh® dependent variable is survival. A firm is
said to have survived if it appears in a sequehteeomandatory annual surveys. Import intensity
being the key explanatory variable in the regresaialysis it was used with duration dependence
before including a host of control variables staytwith size and productivity.

Import intensity had a statistically significantgitove effect on a firm’s survival under all the
specifications. This finding is supported by statally significant differences in exit rates betme
importers and non-importers using a two-samplstt-tEérms with high import intensity were more
productive and had lower mean exit rates as cordparéess import intensive firms. They were
larger in size, had higher wage rates, and were roapital intensive. The K-M survival estimate
plot further supplements this positive role of impengagement on survival. Firms with higher
import intensity faced a lower hazard of exitingnfrthe survey. This effect of import intensity on
a firm’s survival persisted under all estimationhteiques after controlling for firm productivity
and other firm and industry characteristit3his lower hazard rate of firms exiting due to orip
of inputs is in line with other findings (Emami iai et al., 2011; Gibson and Graciano, 2011,
Lopez, 2006; Wagner, 2013).

Several control variables were included in thenestion including firm age and size, firm
productivity (labor productivity), industry type @rtoncentration, location and economic growth
rate, and inflation. After controlling for otherdegant factors, firm age does not have a significan
effect on higher hazard rates under all scenamaistiais could be due to the nature of the data
used. We followed firms which started operationoafter 2000 and hence their maximum age
is 11 years with mean age of just four years. Turattbn dependence of the baseline hazard shows
that the hazard varied with time (and hence age}jHauregression results show that age had an
insignificant effect. The hazard rate decreaset tiite after an initial increase (Figure 3.4).

The effects of raw material shortages on a firmisvival were captured by including a dummy

variable for firms which reported shortages of raaterial as a major problem at present in the
regression analysis. The result of the regres$iows that firms which reported a shortage of raw
materials as their top current challenge (firstexond problem) faced higher risks of exiting from
the market. Firms which were unable to solve timgut problems were less likely to import inputs

and more likely to leave the industry as observerhfthe probit estimatiot?.

Concerning the role of firm productivity, laggedweas of labor productivity were associated with
superior probabilities of a firm’s survival. Prodwe firms faced lower hazards of exiting. Less
productive firms were more likely to exit the matrke

¥ The conventional significance levels of 1%, 5%g 40% were used for all the regressors.

15 Firms which face raw material supply shortagesaitirer leave the market or import inputs from alokoln this
essay, firms tend to leave the market than optingniports. The results of the probit estimatiorexit and the import
dummy (not reported here) as a function of raw nigtemports support the first argument.
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Current firm size, on the other hand, had no sigaift effect on the risk of exiting using the
cloglog estimation. Initial size of a firm playeday role in its survival with medium sized firms
outperforming the rest as measured by the sizheoinitial paid-up capital. Medium sized firms
faced lower risks of exiting when we studied thie&fof initial size on a firm’s survival.

The role of industry concentration on firm exit gleal that a high degree of concentration led to
higher risks of exiting. Concentration impliesensive competition among firms and hence, is
associated with higher risks of exiting. This idiine with findings in literature that maintain tha
firms which operate in highly concentrated indestrface intensive competition which leads to
higher exit rates (Gorg and Strobl, 2008udretsch (1991) shows that the effect of market
concentration on firm survival depends on the merd analysis and concentration tends to
promote firms in the short-run with the effect gipaaring in their long-run survival. Figure 3.2
gives the graphical version of this conclusion.

From the two macroeconomic variables included enahalysis, the economic growth rate did not
have a significant impact on the hazard rate whillation tended to increase the risk of exiting.
The effects of a firm’s ownership type, locationdgroduct category were controlled for in the
analysis. The F-statistic showed that the modelstatsstically significant (Table 3.4).

Concerning the post estimation tests, we did thi&l\Afad likelihood ratio tests. The results if these
two tests support the significance of the variables

Table 3.4. Complementary log-log and probit estiomst with alternative specifications
(coefficients are hazard ratios and marginal effect

VARIABLES Modell Model2 Modelz Model4 Model&’
IMPORT _INT 0.573*** 0.769** 0.563° -0.082** 0.707**
(0.039 (0.098 (0.192 (0.038 (0.120
LnSIZE 0.77: 1.21: -0.017* 1.211
(0.164) (0.326) (0. 016) (0.327)
LnSIZESC 1.011 0.957 0.95¢
(0.033 (0.038 (0.038
Ln_Labour_pro_lag 0.810*** 0.816*** -0.051*** 0.813***
(0.024 (0.032 (0.009 (0.032
AGE 1.03¢ 0.00¢ 1.03¢
(0.333 (0.008 (0.033
EXPORT_DUMMY 0.84( -0.057 0.81-
(0.344 (0.075 (0.333
LNCAPITAL_INTENSITY 1.00( 0.00z 1.00¢
(0.038 (0.009 (0.038
LNnWAGE_PERCAPIT/ 1.00¢ 0.001 1.00¢
(0.066 (0.015 (0.065
FOREMEF 1.04 0.01- 1.047
(0.042 (0.010 (0.041
D_RAWMAT_CURRENT 1.239** 0.050** 1.23¢
(0.134 (0.025 (0.134

16 The results of the Wald and likelihood ratio temts not reported here for brevity.
1”Model 1 (import & duration), Model 2 (import, siz& productivity), Model 3 (main model estimatedtwpredicted
import intensity), Model 4 (probit estimation), aktbdel 5 (estimated with actual import intensity).
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Table 3.4. Complementary log-log estimation

...cured

VARIABLES Modell Model2 Model3 Model4 Model5
Economic_growth_lag 1.012 0.004 1.012
(0.021) (0.004) (0.021)
INFLATION_lag 1.024** 0.005** 1.024**
(0.012) (0.002) (0.012)
Initial Size of firms (Micro firms are referenceoyips)
Small Size_lInitial 0.925 -0.031 0.910
(0.133) (0.037) (0.131)
Medium Size__Initial 0.693* -0.091** 0.681**
(0.135) (0.046) (0.132)
Large Size__Initial 1.272 0.053 1.227
(0.3) (0.077) (0.374)

DUMMY_CONCENTRATION (Referenced groups are marketth no concentration)

Moderately concentrated 1.001 0.012 00Q.
(0.164) (0.035) (0.164)
Highly concentrated industries 1.783*** 0.158***  1.831
(0.266) (0.040) (0.273)
18Region control Yes Yes Yes
Industry cohort control Yes Yes Yes
19 egal ownership type Yes Yes Yes
T 0.786*** 0.990 0.971 -0.005 0.967
(0.021) (0035) (0.0412) (0.010) (0.041)
Constant 0.994 6.369*** 1.298 0.393 1.201
(0.055) (2.695) (0.993) (0.569) (0.908)
Wald chi2(37) 153.42 147.15 156.01
Prob > chi2 0.000 0.000 0.000
Observations 3,865 1,522 1,327 1,327 1,327

Note: Robust standard errors in parentheses; *8.p%, ** p<0.05, and * p<0.1.

Source: Author’'s computations using CSA data.

18 There is no statistically significant differencased on location.
19 Partners or JVs and cooperatives face higher dsksiting.
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3.4.2 Sensitivity Analysis

The last two columns of Table 3.4 (Models 4 an@)iSg the results of the alternative forms of
estimations. Under the current scenario, we estichtte probability of a firm exiting using the

probit estimation (Model 4) and used actual impuensity values in place of the predicted import
intensity (Model 5) in the complementary log-logression.

The dependent variable in the probit estimatioa ¢.ummy variable for firm exit and the results
from the new estimation technique support the figdiof the complementary logistic regression.
Import intensity has a significant negative effenta firm’s likelihood of exiting. Medium sized
firms faced lower risks of exiting relative to tbther groups.

Other factors such as capital intensity, exporértation, wage rates, and number of foreign
employees did not affect the hazard rates.

Further, as indicated in Table 3.5, import intgnag proxied by real effective exchange rate lowers
firm exit rates. An increase in REER shows a riseost of import and hence lower import
engagement and ultimately higher exit rates.

The findings of the new estimations are the san@egous findings. Import intensity, whether
we use true or predicted values, tends to redune dikit although it shows a more significant
effect under the new estimation.

From the other explanatory variables, firm labooductivity and medium size tend to be
associated with lower hazard rates. Raw materiaitages and industry concentration did not
affect hazard rates while the inflation rate wasoamted with higher risks of firms exiting using
the results of the cloglog estimation.

Table 3.5. Complementary log-log with alternatipedfications (one period lagged REER as an
IV for lagged import intensity)

VARIABLES Hazard ratio
REER (one period lagge 1.023***
(0.00%)
Ln_Labour_pro_lag 0.844***
(0.03
AGE 1.002
(0.029)
LNCAPITAL_INTENSITY 0.97¢
(0.033
EXPORT_DUMMY 0.65¢
(0.268
LNWAGE_PERCAPIT/ 1.001
(0.C61)
LnSIZE 0.931
(0.057
HHI 1.000***
(0.000
D_RAWMAT_CURRENT 1.25¢
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(0.121) **

Economic_growth_le 0.98:
(0.01¢)
INFLATION_lag 0.98:
(0.12)
Industry cohort contr Yes
Region contro Yes
Industry class dummy (degree of import inten: Yes
Ownership form Yes
Initial size categor Yes
Observation: 1796
Log pseudolikelihoo -951.62
Wald chi2(28) 0.000

3.5 Conclusion and Recommendations

The main purpose of this research was exploringrébeionship between a firm’'s experience
measured by import intensity and a firm’s survikaked on firm level data from Ethiopia. The
analysis covered MLSM firms which started operaibatween 2000 and 2011 and were also part
of the census. Although the post-2011 survey data available, there is a firm identification
mismatch and hence it was decided not to includeinithe analysis. The analysis was based on
3,170 firms and 5,518 observations.

Considering firm exit from the annual CSA survegsaa indicator of firm exit, we estimated the
discrete time firm survival model. More specifigalthe complementary log-log model was
estimated to show how a firm’s import engagemegitted to its survival. We controlled for other
firm specific control variables such as firm ageeslocation, and nature of products. Moreover,
market concentration was also included in additmthe macroeconomic variables of inflation
and the economic growth rate. Duration dependehtieedbaseline hazard rate was also studied
in the model.

International markets are important sources of tmfior MLSM firms in Ethiopia. For the study
period, 43 percent of the production inputs forfiaths came from abroad and the median import
intensity rate was 30 percent. We studied howdkission of importing input related to a firm’s
survival.

From the descriptive statistics, importing firmsrevéound to be more productive, bigger in size,
more capital intensive, and paying higher wage®yTiad a statistically significant lower exit
rate. The Kaplan-Meier survival estimate of theeffof imports on a firm’s survival showed that
firms with high import intensity faced lower hazaedes of exiting as opposed to those with lower
import intensity. The complementary log-log estimatof the determinants of firm survival
showed that import intensity was associated wittelohazards of exiting even after controlling
for the selection effect.

Similarly, firms that reported raw material supplpblems as their key business challenge faced
higher risks of exiting as presented by the ecorioc@odel. The results of the probit estimation
also showed similar findings on the role of impantsnanufacturing production and in a firm’s

64



survival. Overall, the study showed a positive aggmn between import engagement and
survival.

Over the 2000-11 period, the average exit rate 3@apercent and the entry rate over the same
period was around 57 percent. Firm exit rate wasdao be the highest in the regions with low

import intensity ratios and this can be taken arétt proof of the positive association between

import engagement and firm survival.

A few policy implications can be drawn from theukts. A major lesson learned is the positive
role of import engagement in a firm’s survival. s in line with the argument of ‘learning by
importing’ proposed by Vogel and Wagner (2010)rnis that reported input problems as their
key business challenge had higher risks of exitiogn the industry and the market. Accordingly,
more import of inputs could be taken as a shortitpolicy recommendation while solving input
supply problems by working on developing domestiarses can be considered as a long run
solution. From the three broad classes of industrésed on where they bought inputs, the risk of
exit was the highest among industries which predamtly relied on domestic sources for inputs.
These are manufacture of food and beverages andnetailic minerals. The mineral industry
might have been affected by the ongoing politiaalest in the country since 2015. Hence, the
government needs to revisit existing policies amdknclosely with stakeholders for supporting
domestic resource dependent industries since imgarannot be seen as a permanent solution.

Firms failure to involve adequately in export mdskis another issue that needs to be addressed.
We observed a weak transition from imports to etgpby firms and only 4 percent of the firms
had export engagements during the study periodléithporting has often led to export activities

in other economies, the government needs to taka axtiatives in Ethiopia for promoting and
supporting firms to sell their products in inteioaal markets. The Ethiopian economy
experienced higher inflationary pressure over thdysperiod with a very high non-food inflation
rate of round 24 percent in 2009 which needs tadmrolled as inflation was found to be
associated with a higher risk of exiting.

References

Abreha, K. G. (2017). Importing and Firm Produdinin Ethiopian ManufacturinglThe World
Bank Economic RevieWB3(3),772-792.

Acharya, R. and Keller, W. (2007). Technology &fan through Imports. National Bureau of
Economic Research (NBER). Working Paper 13086.

Aga, G. and Francis, D. (2017). As the market cbupnoductivity and firm exit irdeveloping
countries.Small Business Economje)(2), 379-403.

Andersson, M., Loof, H., and Johansson, S. (20B8)ductivity and international trade. Firm-
level evidence from a small open econoiRgview of World Economic$44 (4), 774-801.

Aristei, D., Castellani, D., and Franco, C. (201¥)irms’ exporting and importing activities: is
there a two-way relationshifReview of World Economic$49(1), 55-84.

Audretsch, D. (1991). New-Firm Survival and the Amalogical RegimeThe Review of
Economics and Statisticg3(3), 441-450.

65



Audretsch, D. B. and Mahmood, T. (1994). Firm siéd&cand industry evolution: the post-entry
performance of new firm&mpirica 4(1), 243-260.

Baldwin, J. and Yan, B. (2011). The death of Camadnanufacturing plants: heterogeneous
responses to changes in tariffs and real exchatgsReview of World Economic¥47 (1),
131-167.

Barney, J. (1991). Firm Resources and CompetitisheafitageJournal of Management7 (1),
99-120.

Barron, D. N., West, E. and Hannan, M. T. (19%4)ime to grow and a time to die: Growth and
mortality of credit unions in New York City, 191490. The American Journal of
Sociology 100(2), 381- 421.

Bernard, A.B. and Jensen, B. (2007). Firm StructiMeltinationals, and Manufacturing Plant
DeathsReview of Economics and Statisti89(2), 193-204.

Briuderl, J. and Schiussler, R. (1990). Organizatiomartality: The liabilities of newness and
adolescenceAdministrative Science Quarterigs(1), 530-547.

CSA (Central Statistical Agency of Ethiopia) (201Me Survey of Manufacturing and Electricity
Industries Addis Ababa: Central Statistical Agency of Ethap

Coad, A., Holm, J.R., Krafft, J., and Quatraro(Z218). Firm age and performanck®urnal of
Evolutionary Economi¢28(1), 1-11.

Dai, M., Harris, R., Lu, Y., and Liu, H. (2016). ports and firm survival: do trade regime and
productivity matterApplied Economics Letterg3(6), 457—-460.

Davies, E. and Kerr, A. (2018). Firm survival aitduge in Ghana, 2003-201urnal of African
Economies27(2), 149-171.

Dzhumashev, R., Mishra, V., and Smyth, R. (201&pdtting, R&D investment and firm survival
in the Indian IT sectodournal of Asian Economicg2(1), 1-19.

Elliott, R.J.R., Horsewood, N. J., and Zhang, LO1®). Importing exporters and exporting
importers: A study of the decision of Chinese firagngage in international trad®eview
of International Economi¢27 (1), 240-266.

Emami Namini, J., Facchini, G., and Lépez, R. A012). Export Growth and Factor Market
Competition: Theory and Evidence. Discussion paf@nbergen Institute.

Emami Namini, J., Facchini, G., and Lopez, R. A012). Export growth and firm survival.
Economics Letterd 2((3), 481-486.

Esteve-Pérez, S. and Mafez-Castillejo, J. A. (2008¢ resource-based theory of the firm and
firm survival. Small Business Economj&(3), 231-249.

FeMSEDA (Federal Micro and Small Enterprise Devalept Agency of Ethiopia) (2011). Micro
and Small Enterprise Development Strategy, promisiamework and methods of
Implementation. Federal Democratic Republic of &p. Addis Ababa.

Fichman, M. and Levinthal, D. (1991). Honeymoond the Liability of Adolescence: A

New Perspective on Duration Dependence in Socidl@mganizational Relationshipshe
Academy of Management Revié&w8(2), 442-468.

66



Gibson, M. J. and Graciano, T. A. (2011). The denisto import. American Journal of
Agricultural Economics, 93(2), 444-449.

Giovannetti, G., Ricchiuti, G., and Velucchi, MO@®1). Size, innovation and internationalization:
A survival analysis of Italian firm#pplied Economic43(12), 1511-1520.

Greenaway, D., Gullstrand, J., and Kneller, R. @0Qive or Let Die Alternative Routes to
Industry Exit.Open Economies Revief0(1), 317-337.

Gorg, H. and Strobl, E. (200Wlultinational companies, technology spillovers dinch survival:
evidence from Irish manufacturing. Working Papezs€&arch Paper, No. 2000,12, Centre for
Research on Globalization and Labour Markets, SclmboEconomics, University of
Nottingham.

Hannan, M.T., and Freeman, J. (1984). Structuraitien and organizational changemerican
Sociological Reviey49(2), 149-164.

He, C., and Yang, R. (2016). Determinants of Firailufe: Empirical Evidence from China.
Growth and Changet7(1), 72-92.

Jenkins, S. (2005). Survival analysis. Unpublishmthuscript, Institute for Social and Economic
Research, University of Essex, Colchester, UK.

Jovanovic, B. (1982). Selection and the evolutibmdustry. Econometrica50(3), 649-670.

Kasahara, H. and Lapham, B. (2013). Productivity e decision to import and export: Theory
and evidencelournal of International Economic89(2), 297-316.

Kimura, Fukunari, and Kiyota, Kozo (2007). Foreignwned versus domestically owned Firms:
Economic Performance in Jap&eview of Development Economits (1), 31-48.

Keller, W. (2002). Trade and the Transmission afir@logy.Journal of Economic Growilv(1),
5-24.

Le Mens, G., Hannan, M.T., and Polos, L. (201Ehunding conditions, learning, and
organizational life chance: Age Dependence Rewsit€ornell University: Johnson
Graduate School.

Lopez, R. A. (2006). Imports of intermediate inpait&l plant survivalEconomics Letter92(1),
58-62.

Mata, J. and Portugal, P. (1994). Life duratiom@iv firms.The Journal of Industrial Economics
42(3), 227-245.

Melitz, M. (2003). The Impact of Trade on intratustry reallocations and aggregate industry
productivity.Econometrica71(6),1695-1725.

Miller, D. and Shamsie, J. (1996). The ResourceeBasgew of the Firm in Two Environments.
The Hollywood Film StudiosThe Academy of Management Jourrgf(3), 519-543.

National Bank of Ethiopia (NBE) (2018)017/18 Annual ReparAddis Ababa.

National Planning Commission (NPC) (201&rowth and Transformation Plan 1l (GTP II)
(2015/16-2019/20). Volume | Main Tekederal Democratic Republic of Ethiopia. Addis
Ababa.

67



Schumpeter, A. J. (1943Capitalism, socialism and democracikondon and New York:
Routledge.

Schréder, P.J.H., and Sgrensen, A. (2012). Firt ahnological progress and traderropean
Economic Revieyb6 (1), 579-591.

Shiferaw, A. (2009). Survival of Private Sector M#acturing Establishments in Africa: The role
of productivity and ownershiWorld DevelopmenB7(3), 572-584.

Stinchcombe, A.L. (1965). “Social structure andasrigations”, in J.G. March (edhlandbook of
Organizationsl(1),142-193Chicago: Rand McNally.

US Department of Justice and Federal Trade Comomig2010) Horizontal Merger Guidelines
Washington, DC: US Department of Justice and Fédesale Commission.

Wade, M. and Holland, J. (2004). Review: the resetdrased view and Information systems
research: review, extension, and suggestions farduesearchvIS Quarterly 28(1), 107-
142.

Wagner, J. (2013). Exports, imports and firm sualivFirst evidence for manufacturing
enterprises in GermanRReview of World Economics491), 113-130.

Wernerfelt, B. (2011). The use of resources inues®acquisitionJournal of Managemend7(5),
1369-1373.

Wernerfelt, B. (1984). A Resource-Based View of fiven. Strategic Management Journ&i(2),
171-180.

Vogel, A. and Wagner, J. (2010). Higher producgivit importing German manufacturing firms:
Self-selection, learning from importing, or botR&view of World Economic$454), 641—
665.

68



Appendix A3

Table A3.1 Correlation Coefficients

IMPORT_ [Ln_Labou MKT_SHA EXPORT_ [LnCAPITA[LnWAGE_| INITIAL_S|D_RAWM[OWNERS [INDUSTR |REG_COH
INT r~g AGE RE FOREMP_[DUMMY _[L_~Y PER~A _ |LnSIZE _ [I~S AT C*T_|HIP_~M |Y_CS ORT

IMPORT_INT 1.00

Ln_Labour_~g 0.17 1.00

AGE 0.08 0.19 1.00

MKT_SHARE 0.20 0.17 -0.07 1.00

FOREMP 0.07 0.08 0.04 0.10 1.00

EXPORT_DUMMY -0.02 0.08 0.05 0.08 0.01 1.00

LnCAPITAL_~Y 0.20 0.35 0.09 0.22 0.09 0.09 1.00

LnWAGE_PER~A 0.18 0.28 0.19 0.11 0.06 0.09 0.30 1.00

LnSIZE 0.38 0.22 0.11 0.40 0.16 0.14 0.33 0.18 1.00

INITIAL_SI~S 0.29 0.40 0.08 0.27 0.12 0.10 0.61 0.23 0.56 1.00

D_RAWMAT_C~T 0.00 -0.13 -0.03 -0.01 -0.03 0.01 -0.01 0.02 0.01 -0.02 1.00

OWNERSHIP_~M 0.02 0.02 -0.17 0.06 0.06 0.05 -0.06 0.05 0.02 -0.03 -0.01 1.00

INDUSTRY_C~S 0.22 0.12 0.02 0.08 0.08 -0.10 0.25 0.05 0.20 0.28 0.05 -0.08 1.00

REG_COHORT 0.18 -0.01 0.11 0.08 0.01 -0.03 0.04 0.05 0.11 0.05 0.01 -0.10 0.13 1.00

Source: Author’'s computations using CSA data.
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Figure A3.2 The link between lagged import intensihd exit rates
Source: Author’'s computations using CSA data.
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Chapter 4, Essay 3

An Analysis of Firm Growth in Ethiopia: An Explora tion of High-
growth Firms?°

Guta Legessé'
Addis Ababa University,
Department of Economics,
E-mail: guta.legesse@aau.edu@tguta.tessema@ju.se

Abstract

The determinants of firm growth and the role afisrin an economy have been extensively studied
in literature. The concept of high-growth firms (A§ and their role and determinants, however,
is a recent subject of study. This essay identifresincidence of HGFs in Ethiopia along with
their corresponding business obstacles and groefitrmiinants. The research is based on data
from the World Bank’'s Enterprise Survey dataset26f5. The survey covered 848 firms
distributed over the six major regions in the coynt Addis Ababa, Oromia, Amhara, SNNP,
Tigray, and Dire Dawa. The analysis is done usihg @nd QR methods. The study finds that
HGFs are concentrated in the capital city and endérvice sector and that medium sized firms
dominate HGFs. Like the non-HGFs, access to fin@ttee biggest perceived obstacle that HGFs
face. For HGFs, tax rates are the biggest obstaté to finance compared to informal sector
activities for non-HGFs. Region-wise, access tarce is a major problem only for firms
operating in Addis Ababa and Tigray while practicgsinformal sector dominate in Oromia
region. In Amhara region, corruption is the topkeshobstacle. The econometric estimation results
show that firm growth is negatively related to fisime and export engagement while it is positively
associated with firms’ product and process innowvesj resources, and owning a website. The
research fails to show any significant differenaesong firms’ growth based on the gender of
ownership, competition, capacity utilization, arationality of ownership. The heterogeneity in
business obstacles across regions and the firmgitgrperformance can be taken as important
lessons for policy interventions.

Keywords: High-growth firms, business obstaclesl quantile regression
JEL Classification Code®?22; L11; L25

20 Published as a book chapter by Springer in 2018pteh 10 of th8ook entitled “Economic Growth

and Development in Ethiopia, Perspectives on Dgveént in the Middle East and North Africa

(MENA) Region” Chapter title is “An Analysis of Firm Growth in Etipia: An Exploration of High-
Growth Firms.”

21 The author would like to thank the World Bank Eptese Survey team for granting him access to the
data and Seid Ali (PhD) for his comments and supien.
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4.1 Introduction

The process of firms’ growth has long attracteddttention of economists. According to Sutton
(1997) Robert Gibrat came up with the first formraddel dealing with the dynamics of firm size
and industry structure. According to Gibrat, theeraf firm growth was independent of its size
and was framed as the law of proportionate effdd®E) (Gibrat, 1931, cited in Sutton, 1997).
Gibrat’s law stipulates that the capacity to grewthe same for all firms, regardless of their aiti
size. Several empirical works have been done anaspect with inconclusive findings.

Following the well-documented role of entreprenaluiirms in employment creation and wealth
generation, more recent studies have turned tktemtaon to the prevalence and determinants of
HGFs in addition to measurement and definitionessibeveral alternative measures have been
suggested to classify firms as HGFs with employnieihg the most studied output variable
although productivity, sales, wages, and revenwe lgso been used as indicators (Daunfeldt et
al., 2014).

Attempts to identify the prevalence of HGFs in elifint countries and industries have shown that
HGFs form only a small percentage of all firms anel found in all countries across all industries.
A meta- analysis by Henrekson and Johansson (26fi9ystance, failed to show any evidence
in support of the view that HGFs are over-represgnh high-technology industries. In their
survey, they noted that service industries wereartapr hosts of HGFs relative to manufacturing
industries. Daunfeldt et al. (2014) updated Heroakand Johansson'’s study by incorporating nine
additional studies published after 2009 on HGFse @ their key findings is significant
differences in HGFs’ characteristics dependinghengrowth indicator that one uses and how it is
measured. They found that absolute and relativesumea of HGFs led to “most pronounced
difference between HGFs” with HGFs defined in riglaterms being younger and smaller than
HGFs defined in absolute terms for most of theaattirs.

Further, understanding the persistence and inceleh&1GFs has become an important task for
policymakers as better insights into the existenharacteristics, and stimulating factors of high-
growth firms could be a key breakthrough for p@gifor sustainable economic growth. The
shareholders’ concern is knowing what stimulategttowth of their firms while for policymakers

it is the issue of sustaining firm growth and caling on incidences of HGFs.

A new initiative in research has been undertakeimtbout if HGFs can be sustained. Its aim is
finding out if a firm’s growth can be sustained #olong period of time and whether firm growth

is a random process. Researchers want to knove iptbbability of repeating high-growth rates
was high. We know that governments spend a coradtieramount of money for supporting

specific types of firms based on either firm siné/ar industry type to encourage them to grow.
It would be difficult to target policies towardsrtan groups of firms if growth is unsustainable.
A dominant empirical work in this regard is thedstlby Daunfeldt and Halvarsson (2014) who
argue that high-growth firms are one hit wondeis e probability of repeating the high-growth

rates is very low. However, the role played by H&Fsell documented.

Studies have shown that HGFs play an important irofeb creation and fostering innovative
behavior. Bravo-Biosca (2010), for instance, shtves a small number of HGFs accounted for a
disproportionate 35-50 percent of all jobs credigdill firms with 10 or more employees for a
large number of countries that he studied.
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The role of business environment in deterring fperformance is not well-studied in literature.
Firms have heterogeneous abilities and entreprermauld perceive environmental challenges
differently. For firms operating in different regi® and sectors, the effect of this obstacle could
vary, and this is another dimension of this essay.

The purpose of this essay is providing insights e incidence of HGFs in Ethiopia by firm
characteristics (such as size, age, location anteship type, and industry type). The research
also explores the perceived obstacles in firmsfquerance and the growth determinants of these
firms.

In general, HGFs have attracted considerable a@teof researchers, policymakers, and also of
practitioners. This essay adds to literature bgstigating the incidence of HGFs and the business
obstacles that they face by region, industry tyge the relationship between firms’ size and
growth using the enterprise survey database foiofn To the best of our knowledge this
research is the first of its kind in Ethiopia.

The rest of this chapter is organized as follovexti®n 2 reviews related literature while Section
3 gives the data description. The method used@idsed in Section 4 and the results are discussed
in Section 5. Section 6 gives the summary and crsiah.

4.2 Literature Review

Firms have long been recognized as one of therdetants of economic growth and the factors
affecting their performance have attracted a nurobegsearchers among which Robert Gibrat is
recognized as the first to come up with a formatiedl@ealing with the dynamics of firm size and

industry structure (Sutton, 1997). His work is edliGibrat’s law which states that the rate of a
firm’s growth is independent of its size althoughmparical studies conducted later have

predominantly rejected this.

Firm growth is seen as a result of continuous diegpand use of productive knowledge which
requires an institutional framework that determitinesincentives to acquire and utilize knowledge
(Henrekson and Johansson, 2010).

4.2.1 Job creation as HGFs’ major role

There is an increased interest among academiciahpaicymakers in the prevalence of HGFs
in the economy. Some of the questions that addneksgle size, age, industry type, and region of
HGFs.

The role of HGFs in the job creation process hanlexamined in a large number of empirical
studies with most of them showing that job creatgaccounted for by only a few firms. Several
recent works have verified the role played by H@Fsrms of job creation (Acs et al., 2008;
Anyadike-Danes et al., 2013; Autio et al., 2000afet al. 2014; Davidsson and Henrekson, 2002;
Delmar et al., 2003; Henrekson and Johansson, 20d&no and Coad, 2015; Nesta, 2009, 2011;
Schreyer, 2000; Storey, 1994).

Coad et al. (2014) present HGFs’ disproportionatbecyeating role as a stylized fact. Nesta (2009)
documented that the 6 percent of the HGFs in Ukegeird 49.5 percent of all new jobs created
by operational firms in the country during 2002v@ig@ile Storey (1994) found that 4 percent of the
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firms created 50 percent of the jobs. Although thle of HGFs may depend on how they are
measured, Daunfeldt et al. (2014) found that tHay p key role in the economy as a source of
economic growth, employment growth, and sales aadyztivity growth.

4.2.2 Determinants of firm growth

Several researches have been done to address eés#oquof what determines firm growth.
Moreno and Coad (2015) present two types of thmaleexplanations for a firm’'s growth
determinants where one relates to dynamic strabbdgices within a firm while the other considers
growth as purely random. Other recent studies ifjai®e determinants of a firm’s growth into
firm size, firm age, firm innovations and capakel, entrepreneurship characteristics, and
resources.

Proponents of the strategic choice theory argueaham’s output will depend on the owner’s
behavior, which is determined by his/her knowledsi@l)s, and abilities to access and capitalize
on key resources. This theory relates to the dmution of human capital in the form of formal
education and experience (industry, managerialoamuaior business experience). It proposes that
human capital and firm resources together withegmaneur specific capabilities allow some
entrepreneurs to enter profitable niches and esjsfained superior performance compared to
others (Moreno and Coad, 2015). According to thdanation, HGFs can be seen as skilled firms
with the ability to identify entrepreneurial oppamities for creating a competitive advantage for
themselves.

The second argument about the determinants ofdgnowth argues that growth is a product of
random events. According to this argument the padtéhat are identified in stochastic methods
are confused and used for fitting a specific thexdrgonvenience and hence itis difficult to yull
understand the systematic drivers of sustained r&upeerformance unless the effect of
randomness is known in a large population of fi{fenderson et al., 2012).

4.2.3 Business environment and a firm’s performance

The role of business environment in a firm’s growatnd improved performance has been of
interest for policymakers and entrepreneurs. Theld\Bank’s publication of ‘Doing Business’
has been widely used to give a general picture tat@ubusiness environment in an economy.
Policymakers have been advocating various refoongniproving their countries’ ranking and
efficiency.

Amin and Soh (2019) did a comparative study oftiisiness environment of firms operating in
Malaysia with those operating in upper-middle-ineomnd high-income countries using the
WBES database for 2014-15. They observed thatdpehree challenges that firms faced in
Malaysia were practices of the informal sector, tates, and licensing procedures. For upper-
middle-income countries, the major challenge wagsgto finance, and it was tax rates for firms
that operated in high income countries. Licensing permits were not among the top three
challenges in these groups of countries.

Nguimkeu (2013) investigated the main barriersamhd business in Cameroon using ES data on
retailing firms for 2009. His findings show thaké&ion, illicit trade, lack of infrastructure, lack
access to credit, administrative delays, and inaienze of the labor were the major obstacles for
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retailing firms. Using a structural econometric lggaes, he was able to show that business climate
factors reduced the annual gross margins of doogatiers significantly.

In their study on the prevalence and determinaintsgh-growth enterprises in 11 SSA countries,
Goedhuys and Sleuwaegen (2010) show that eleygtrasiid access to finance were major
constraints in all surveyed countries among thediglements of the business environment.

4.2.4 Current status of African firms’ growth and industrialization

The performance of many countries in Africa hasescribed as weak and vulnerable to shocks.
One of the key reasons for the observed low peidioga of African economies could be the
missing manufacturing sector in these economie® fEpid growth that occurred in some
countries on the continent was not pro-poor (Afli€evelopment Bank Group, 2019).

According to reports by the African Development Ba&roup (2019, 2020), there is a huge
mismatch between labor supply and demand in additi@ skill mismatch. The Bank projects the
continent’s labor force to grow by 30 percent b@0With the existing job creation rates, only
half of the labor force is expected to get jobs mwust of the jobs are predicted to be in the infdrm
sector. In terms of number of people without a jbis is equivalent to about 100 million young
people by 2030 (African Development Bank Group,201

Two more key challenges on the road to industadilin in African economies are premature
deindustrialization on the continent (that is, fleevice sector becoming dominant) and high rate
of firm exit and job losses. The African DevelopmBank Group (2019) estimates that every year
1.3-3 million jobs are lost due to challenges tleatanate from inappropriate business
environments and this would have supplied job$tp&cent of the new entrants to the labor force
every year. These challenges are related to westitutions (administration, taxation, and
corruption) and inadequate infrastructure.

The limited cases when small and medium firms gatglto medium and large firms present
another hurdle in the industrialization processAinican economies. Small firms show little
dynamism in Africa showing small chances of traaeihg into medium and large firms (African
Development Bank Group, 2019).

lacovone et al. (2013) did a comparative studyhef growth performance of firms in African
countries and firms in the rest of the world uding WBES database. In their analysis, they used
41,000 firms from 119 countries to examine the ehgvof firm growth. A key finding of their
research was that African firms were smaller thamd in other regions of the world by 20-24
percent at any age considered.

The manufacturing sector value added as share d? @D sub-Saharan African countries
excluding high-income countries was 11 percent (wamad to 20 percent for middle income
countries) with an annual growth rate of 2 pergeoimpared to 6.2 percent for low income
economies) in 2018 (The World Bank, 2019).

These numbers show that the manufacturing sectfrica is lagging behind and its critical role
in economic development in Africa is limited by twuer-related factors of lack of comparative
advantage in the manufacturing sector and low tnvests in capital intensive manufacturing
activities (Bigsten and Séderbom, 2010).

75



One potential advantage of firms in Africa over thket of the world is low wage rates. Clarke
(2012) showed that there were low labor costs m rigion, and this might give Africa a
competitive advantage.

4.3 Methods
4.3.1 Defining and measuring HGFs

An analysis of the prevalence and determinants Gf#l could not be done without setting a
working definition of HGFs. Several approaches ased in this regard although the following
four and their derivatives are widely used in htere.

I. Top 1 percent or 5 percent firms in terms of reegremployment, profits, and labor
productivity as measured in growth rates, absailbtange, log changes, and index.

ii.  Firms with 20 or more employees for the period urideestigation as defined by the
Global Entrepreneurship Monitor (GEM) (Autio, 2007)

ii.  Firms with annualized growth rate of at least 2fcpet over a 3-year period and at least
10 employees (Eurostat- OECD, 2007).

iv.  Establishments which have achieved a minimum gfeét@ent sales growth each year over
the interval, starting from a base-year revenuat ééast $100,000 (Birch, 1987, cited in
Henrekson and Johansson, 2010).

Earlier estimates of high-growth firms defined H&sshe share of firms with the highest growth
during a particular period. Studies used the tpprtent or top 5 percent firms in terms of growth
rates. The problem with this approach is that dif§cult to create consistent time series data o
HGFs because the threshold that defines the topsfis subject to change depending on their
macroeconomic performance as indicated by busirgdss (could be a high cut-off point during
expansion and a low cut-off point during recessidh)s makes comparing HGFs across time and
across countries inconvenient.

Later, Birch’s (1987) original proposition was dpma and a new index called the ‘Birch Index’
was introduced as an alternative measure of fimwtr (Coad et al., 2014; Holzl, 2011; Schreyer,
2000). The Birch Index (BI) corrects the inhereraistof using absolute and relative measures of
growth since several studies have documented it §rms exhibit larger relative growth rates
of employment while bigger firms show larger abselgrowth rates. The Birch Index based on
HGFs considers both the relative and the absolmglayment growth rates and is based on a
multiplicative combination of the absolute growdte and the relative growth rate. The value of
this index for this study is calculated as (Coadlgt2014; Holzl, 2011):

[(Employ't 2014%
Employ't 2010

(4.1) BI =[ Employ't 2014- Employ't 2010]

Under this index, firms can be classified as HGfddxiding the cut-off point to be used such as
firms with Bl values of top 1 percent, 5 percemdd0 percent. Some studies define the top 10
percent of firms with the highest Birch Index aghigrowth firms (Lopez-Garcia and Puente,
2012; Schreyer, 2000).

For the investigation at hand, although one or ralination of these approaches can be used,
customizing the criteria is required due to avaliigbof data and the economic situation in
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Ethiopia. Application of the GEM approach does reatlly show the potential of firms’ growth
since it ignores the number of years requiredachehe threshold employment level. On the other
hand, the threshold level of growth rates andah@émployment recommended by OECD needs to
be adjusted by considering that there are a limi@thber of entrepreneurial firms in Ethiopia.
Based on ES data on Ethiopia, the standard EWOE&D definition of HGFs will exclude more
than 95 percent of the firms in the sample.

Based on Goedhuys and Sleuwaegen (2010), thénthadsvel of initial size is firms with at least
five employees and the growth rate is calculateddor years owing to data availability problems
in 2010-14 while the threshold is set to be a murmof 10 percent average growth rate per annum.
Accordingly, HGFs are firms with an annualized gtiowate in excess of 10 percent over the
period 2010-14 and with at least five employeeadh0.

For the Birch Index measure of HGFs in this stuiying to the low incidence of HGFs in Ethiopia
and to generate a comparable number of HGFs usmdgtirostat-OECD definition, the top 20
percent firms are used.

The ES of World Bank’s reports sales data foriath$ for two years only (2012 and 2014) leads
to a very narrow measurement of firm growth in terof sales. Therefore, growth of an
establishment measured by its sales growth is @ghor this essay as the survey does not report
sales data for 2010.

Using the relative measure of growth, 137 firmsevelassified as HGFs while only 109 firms
emerged as HGFs using Bl. The number of HGFs fudkereased to 86 and 56 if one adopted
the top 15 percent and 10 percent cut-off poingpeetively in Bl. Like the Eurostat-OECD
approach, a 10 percent cut-off point on the Bl extlude 90 percent of the sample firms.

In this analysis, we capture fast-growing firmsdzhen the modified Eurostat-OECD definition
as HGF and the modified Birch Index based high ¢indwms as BHGF.

4.3.2 Measuring Business Obstacles

Two groups of questions are presented on busiresadales in the questionnaire of the enterprise
survey by the World Bank. The first group of questi asks about the severity of an obstacle using
a Likert scale question format by listing each abk& separately. Establishments are then asked
to express their perceptions about the magnitutleeadbstacle caused by elements of the business
environment with a zero score implying it is notaostacle while a score of five implies that it is

a very severe obstacle. The second type of qusstmwever, ask firms to select the single most
important obstacle among a list of possible oneshé second approach, firms are expected to
compare obstacles and select the one they belgetigeibiggest obstacle relative to all listed
obstacles while in the first approach they are sgddo one challenge at a time and asked to state
if it is an obstacle or not.

Since the sampling design for the World Bank EntsepSurvey is stratified random sampling,
individual observations should be properly weightetien drawing inferences about the
population. Under stratified random sampling, urghé&d estimates are biased unless sample
sizes are proportional to the size of each strafims. is important because individual observations
may not represent equal shares of the population.
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To identify key business obstacles, the analysibimessay is based on the percentage of firms
which reported the listed elements as major orreegbstacle (scores of 3 or 4) from the first
group of questions. In an effort to identify thewher one perceived obstacle among the given list
of obstacles, the frequency with which an obstackelected by firms as the biggest obstacle is
computed.

4.3.3 Modeling the determinants of a firm’s growth

The data analysis involves the use of both desegeijpind econometric techniques. The descriptive
analysis is used for exploring the distributiorHssFs in Ethiopia using firm characteristics and
other relevant factors.

Although several researchers have modeled the rdigints of firm growth differently, the
empirical model for in this essay is based on Gagd and Sleuwaegen (2010) who modeled firm
growth as a function of firm age and size aftertaaling for other relevant factors which they
classified into three major categories -- firmrawderistics, technological characteristics, and fi
resources. Firm characteristics refer to variableh as firm age and size, sex of the entrepreneur,
and education levels of the top management whdeurees refer to firm level resources to deal
with constraints arising from poor infrastructuresecurity, and financial constraints. Further, the
nature of a firm concerning export status, liceggechnology from foreign-owned companies,
ownership of a website, and delivery of trainingevased as a proxy for a firm’s technological
characteristics.

Owing to data non-availability and a high rate ohfresponse to some of these variables, some
of these characteristics were dropped and othemvaenables were included. The model estimated
is given in Equation 4.4,

Firm growth = f(firm agefirm size& firm resourcesechnologcal &

4.2 .. .

(4.2) marketcharacteistics& otherdummies)
GROWTH4=a, +a, (Employmen2010)+a, (Employmen2010)?2

4.3) +a, (Firmage) +a, (FirmAge)? +a, (Employmet2010} (Firmage)

+ Z b (Entrepreeurcharactestics)}+ Z c(Technoloigal & Marketcharactestics)
+> d(Resourcgs- > f (Industrydummiesy &,

Given several approaches of measuring HGFs, theyasses the two most frequently used ones:
the modified Eurostat-OECD definition and the medifBirch Index.

To measure firm growth using the modified EuroQ&CD definition, we take the logarithmic
difference in the number of employees over a 4-peaiod as:

(4.4) GROWTH&IN(S,5010) - IN(S15010)

where GROWTHA4 is the growth rates for firm i, angb&4+ and S 2010 show firm sizes in 2014
and 2010 respectively.

A quantile regression (QR) is preferred to the @h&hod for estimating the results in this study
because OLS estimates how the mean of the (condijidistribution of firm growth rates change
systematically with its covariates assuming a whblped normal distribution of growth around
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the mean. In other words, it provides the marggfitect of the explanatory variables at the mean
of the growth distribution (Goedhuys and Sleuwae@€i0).

A quantile regression, on the other hand, estinthtesffects of the different explanatory variables

at different quantiles of the growth distributi®ince the HGFs are located in the extreme tail of
the conditional growth distributions, factors tladtect the upper deciles can be considered as
factors that generate a significant number of H&Is$ng a quantile regression avoids regression
of the mean and shows the marginal effects at warieciles of the growth distribution.

The correlation among the explanatory variablesei@eked by using the correlation matrix (not
reported here for brevity) and no problem of mollioearity was found.

4.3.4 Data
4.3.5 Data Source

This essay is based on the World Bank’s Enter@iswey (ES) data on Ethiopia for 2015 which
was a sample survey conducted using stratifiedmarshmpling with industry, establishment size,
and region representing the three levels of sitatibn used. The survey covered 848 firms
including micro, small, medium, and large firmsthms study, the 26 micro firms were excluded
owing to their insufficient representation, so waalta total of 822 firms. Further cleaning of the
data by considering firms with positive employmbistory in 2010 (to calculate growth rate over
four years), dropping firms with no/error responseemployment size, and defining outliers in
employment data as observations that are morettine@ standard deviations away from the mean
in 2014 to purge out the effect of a few outlides| to 547 firms. After removing the outliers,
nearly 97 percent of the enterprises had 5-290 @yepk.

The WBES questionnaire is very comprehensive wittuaber of relevant questions covering
both the manufacturing and the service sector® duiestionnaire has 14 major components with
relevant sub-sections for each. It starts by agk@spondents’ control information (biography) on
firm size, size of locality, industry classificaticand region of operations. The general infornmatio
section asks about issues related to ownership appesex of the top manager while the next
section raises questions related to infrastrucame services. Questions related to sales and
supplies, degree of competition, innovations, capaitilization, land and permits, incidence and
cost of crime, sources of finance, business-govenmelations, labor, business environment, and
firm performance are an integral part of both thenfacturing and service sector questionnaires.
The gquestionnaires distributed to manufacturingdirand the service sector have comparable
contents with some minor differences.

The survey covered firms operating in six majoogyaphical regions in the country -- Addis
Ababa, Oromia, Amhara, SNNP, Tigray, and Dire Dawhdle the size stratification was defined
into small if employment was between 5 to 19 emeésy medium if employment was between
20 to 99 employees, and large if a firm had moa& 99 employees. Half of the sample firms were
operational in Addis Ababa with Oromia and Tigrasting 15 percent of the sample firms each.
Dire Dawa had the smallest number of firms while ara and SNNP accounted for about 8
percent of the sample firms each.

The survey was conducted for all categories ofrimssies. Two questionnaires were used in the
survey (one for manufacturing and the other fordbevice sector) with common questions (core
module) and additional questions to capture sesgecific issues. The distribution of the sample
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by industry classifications shows that the higmsnhber of enterprises were from the wholesale
industry (16 percent) followed by the food indugti percent). The retail trade sector accounted
for the third highest number of firms in the samf& percent). In terms of gross classification

into service and manufacturing sectors, 56 perafte firms belonged to the service sector while

the remaining 44 percent belonged to the manufacfwsector. Considering their size, the small

firms accounted for just over half (51 percent)af firms while the remaining half was accounted

for by medium (33 percent) and large (16 percent)d (Tables 4.1 and 4.2 give the details).

Table 4.1: Distribution of the sample establishradnt region and size

Screener Size
Sampling region Small Medium Large Total
Addis Ababa 101 117 58 276
Ambhara 24 17 4 45
Dire Dawa 8 6 2 16
Oromia 54 14 16 84
SNNP 26 13 4 43
Tigray 64 16 3 83
Total 277 183 87 547

Source: Enterprise Survey 2015 (The World Bank).
Table 4.2: Distribution of the sample by indusand firm size

Industry Screener Screener Size
Small Medium Large Total
Food 19 26 19 64
Textiles 1 1 4 6
Garments 11 7 1 19
Leather 4 4 5 13
Wood 1 3 2 6
Paper 0 1 1 2
Publishing, printing, 4 13 2 19
Chemicals 1 1 3 5
Plastics & rubber 1 10 8 19
Non-metallic mineral 24 12 2 38
Basic metals 3 4 1 8
Fabricated metal products 6 5 1 12
Machinery and equipment 3 0 1 4
Electronics (31 & 32) 0 1 0 1
Precision instruments 1 1 0 2
Transport machines (3) 1 2 1 4
Furniture 12 5 3 20
Construction section 12 13 5 30
Services of motor vehicles 17 11 3 31
Wholesale 48 29 10 87
Retail 49 8 5 62
Hotels and restaurants 28 16 6 50




Transport Section I: 29 9 4 42
Information Technology (IT) 2
Total 277 183 87 547
Source: Enterprise Survey 2015 (The World Bank).
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4.4 Empirical Results
4.4.1 The prevalence of HGFs

Using the two measures, two cohorts of HGFs wesetitied. The Eurostat- OECD classified 137
firms as HGFs. Using a top 20 percent cut-off frBmthere were 109 HGFs. Compared to BI,
the Eurostat- OECD measure identified close to &@gnt of the surveyed firms as HGFs while
Bl showed that 20 percent of the firms could bestered as HGFs in Ethiopia (Table 4.3). The
relaxation of the assumptions in the Eurostat- OE@#asure could lead to different levels and
types of HGFs. Using the standard Eurostat-OECihidieh of 20 percent annualized growth rate
and a minimum of 10 employees at the start of tiéysperiod, only 6 percent of the sample firms
emerged as HGFs. These results are consistentPetdrsen and Ahmad (2007) and Goedhuys
and Sleuwaegen’s (2010) results.

Irrespective of the type of measurement used, 868 f(over two-third of the establishments)
were non-high-growth firms. On the other hand, miti@n 50 percent of the HGFs identified
through the relative criteria remained HGFs wheal#ated using the Birch Index while 86
percent of the HGFs identified using the Birch demained in the same category when the
Eurostat-OECD measure was used. This result isistens with previous research findings that
claim that different measures of HGFs lead to d#ifé firms being selected as high-growth firms.

Table 4.3: A comparison of high-growth firms by ree@ment type (percefit)

Bl-basecHGF
HGF 0 1 Total
0 67.45 2.72 70.17
1 13.04 16.79 29.83
Total 80.4¢ 19.5] 100

Source: Enterprise Survey 2015 (The World Bank).

The two cohorts of HGFs identified in Ethiopia arsd in this essay had similar features. In terms
of age, for example, the mean age of HGFs was drtAryears compared to the mean age of the
non-high-growth firms which was close to 15 yeand 44 years for all the firms respectively.
Under both the measures, HGFs were younger by ffgaes on average than the non-HGFs.
Concerning ownership structure, the Eurostat-OE@asure identified around 53 percent of the
HGFs that had sole ownership while 25 percent efrnthwere operational under the limited
partnership form of ownership. The Birch Index tba other hand, showed that 70 percent of the
Bl-based HGFs had sole ownership and limited pesties with each contributing half of the
proportion. The differences were found to be diati#ly significant using the two-sample t-test
and chi2 test of independence. The search for lgazdéirms which are HGFs and younger than
five years, was unsuccessful as there were no fifrttsis kind in the economy.

22 HGFs are defined as the dummy variable and 1 sht@®ss for Bl-based HGFs while 0 stands for non-HGFs
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On the other hand, persistence of HGFs was notestutlie to data problems. In Ethiopia, since
most of the firms are small there is a high tengldoc firms to fall below the threshold level of
employment. Ayenew’s (2015) study based on CSAadan large and medium sized
manufacturing firms in Ethiopia showed that on ager22 percent of the firms were new entrants
while 19 percent of them left the category in tame year with the exit level reaching as high as
46 percent. This makes it difficult to analyze gegsistence of high growth firms.

Looking at the industry type, the two measuresrrefeearly the same types of firms where the
service sector is over-represented in the HGF ifleestson with a share of over 90 percent and 85
percent under the Eurostat- OECD and Birch Indeasuees respectively. The Eurostat- OECD
measure shows that service of motor vehicles @e@j had the highest incidence of HGs (around
27 percent) followed by the construction sectooad 27 percent) with both belonging to the
service sector while under BI, wholesale busimepsesented the highest incidence of HGFs (29
percent) followed by service of motor vehicles {getG) which accounted for 22 percent of the
BHGFs. Under the two measures, service of motoicled) wholesale businesses, and the
construction section represented the top three mmmhsources of HGFs. From the manufacturing
sector, only food, non-metallic mineral productsd aplastics and rubber accounted for a
noticeable proportion of HGFs. The three accoufdaed percent of the HGFs using the Eurostat-
OECD measure while this figure doubled to 8 perceng Bl. The domination of HGFs in the
service sector in Ethiopia is consistent with tinelihgs of Henrekson and Johansson (2009) who
did a meta-analysis of the role of HGFs. The inea#eof high-growth firms in the manufacturing
sector is very low in Ethiopia with only 4 - 8 pent of the HGFs in this sector.

Table 4.4: Distribution of HGFs by sector and bgwth measure

Distribution of HGFs by sector and by growth mea
Sector Industry Screener Sector Proportion of Proportion of
HGFs (%) BHGFs (%)
o Service of motor vehicles (C 26.92 22.1:
© Constructiorsection (F 20.57 21.6(
& Wholesale (C 19.0¢ 29.1(
8 Retail (G 15.07 3.4z
= Transport Section I: (¢-64) 6.4¢ 5.4¢
f}’) Hotels and restaurants ( 5.3(C 5.0C
- Sub-total 93.41 86.75
g S Non -metallic mineral products (| 1.71 2.2F
8 3 Food products and beverages 1.3z 4.01
% (g) Plastics and rubber (D) 1.04 1.97
s £ Sut-total 4.07 8.27
The rest of the secto 2.5 5.0Z

Source: Enterprise Survey 2015 (The World Bank).

Coming to the size of the firms, both measures gabsomewhat similar cohorts of HGFs since
medium sized firms (between 20 and 99 employeeas)rtied the proportion of HGFs as shown
in Figure 4.1 and Table 4.5. Under the EurostatCOEneasure, they constituted 60 percent of
the HGFs while in the Bl-based measure they aceaufir 75.5 percent of the HGFs. The

essential difference between the two measures, Vewes that the Eurostat- OECD measure
shows that the incidence of HGFs tended to beest lfor large firms (only 2.4 percent) while it

was the least for small firms under BI (less tAapercent). This finding could be due to the

82



inherent bias of relative growth measures suchhasEurostat- OECD measure’s bias towards
small firms while the BI controls for such a bi&o@d et al., 2014; Ho6lzl, 2011).

Table 4.5: Proportion of HGFs in each size clasaiion

Proportion of HGFs using the Proportion of Bl-based
Size screen: Eurosta- OECD measure (% HGFs (%
Small 9.46 0.78
Medium 17.93 14.74
Large 2.44 3.99
Total 29.83 19.51

Source: Enterprise Survey 2015 (The World Bank).

M Eurostat- OECD measure of HGF (%)

Incidence of HGFs in Ethiopia by Firm Size

75.6

M HGFs using Birch Index Score ( in %)

Small

Medium

Large

Figure 4.1: Incidence of HGFs by firm size clagsifion
Source: Enterprise Survey 2015 (The World Bank).

Another indicator of the prevalence of HGFs usetthimessay is their regional distribution. Nearly
all the HGFs are concentrated in Addis Ababa rdgasdof the type of measurement used (over
90 percent of them) while Oromia region is the seldargest host for HGFs (around 4.5 percent)
under Bl and 2.4 percent under the Eurostat- OE@2asmre. Regions showed higher share of
HGFs when Bl was used relative to the Eurostat- DEB@@asure. This result is not surprising as
Addis Ababa accounted for over 80 percent of thmpdad establishments and a significant
percentage of them were medium sized firms (35qmraf them) with high incidence of HGFs
in the survey and the differences were found tethgstically significant.

Table 4.6: Distribution of HGFs by region and bgwth measure

Incidence of HGFs in Ethiopia by Firm Region anddgli&rement Type

Sampling region

Percent of HGFs

Percent of BHGFEs

Addis Ababa

93.9%

89.9%

Amhara

0.6%

1.5%
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Dire Dawa 0.2% 0.2%
Oromia 2.4% 4.5%
SNNP 1.3% 2.7%
Tigray 1.6% 1.5%
Total 100.0% 100%

Source: Enterprise Survey 2015 (The World Bank).
Table 4.7: Descriptive Statistics (average value2014 for HGFs and non-HGFs

HGFs interms| Non- HGFsin | HGFs measured as Non- HGFs
Static of Eurostat- terms of top 20% on BI measured using
OECLC Eurosta- OECLC | score (i.e. BHGF Bl score
Employee growth in 22.3 % 7.2% 26.5% 8.1%
201(¢-14
Sales growth in 12.4% 13.5% 18.5% 12%
2012-14
Firm size 11 employees 9 employees| 17 employees 9 employees
R&D engagement 4.8% 2.6% 6.5% 2.5%
Export engagement 4.5% 2.6% 6.5% 2.5%
Innovation activities 45% 55% 32.5% 67.5%
Domestic ownership 27.6% 72.4% 15.9% 84.1%
Foreign ownership 60.5% 39.5% 70.5% 29.5%
Female ownership 38% 62% 20.8% 79.2%

Source: Enterprise Survey 2015 (The World Bank).

Table 4.7 gives the average statistics of firm grenkince for the two cohorts of firms. The table
shows that HGFs had a growth rate which was threestthat of non-high-growth firms on

average under the two measures. HGFs also showeggher number of employees on average
with nearly twice the number of employees as coegbém non-HGFs using Bl. They also had a

high proportion of export engagements and a sicpaifily large proportion of firms were owned
by foreigners.

4.4.2 Business obstacles as perceived by establishments

This analysis of business obstacles is based otwihénter-related groups of questions asked in
the questionnaire. Measuring the proportion of §irmhich reported an element of a business
environment as a major obstacle or a very sevestaole, 33 percent of all firms reported supply
of electricity as a major or severe obstacle makirtge top ranked obstacle to doing business
followed by corruption and tax rates. Corruptionsvpeerceived to be the top obstacle by around
29 percent of the establishments and 28 perceheaf ranked tax rates either as a major or very
severe obstacle. Problems related to tax admititrand informal sector competition were the
fourth and fifth major or severe obstacles in ddiginess in Ethiopia. From this data, it can be
seen that both tax rates and its administratioraaevere obstacle to doing business. Figure 4.2
presents the details of the obstacles perceivdirhg.
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Proportion of Enterprises Reporting Obstacle as Major or Very
Severe Obstacle

Business Licensing & Permits
Courts

Ttransport

Finance

Customes & Trade Regulation
Land

Informal Sector

Tax Adminstration
Tax rates

Corruption

Electricity

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Figure 4.2: Percentage of firms reporting Busir@bstacles as a major or very severe obstacle

Source: Enterprise Survey 2015 (The World Bank).
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Figure 4.3: Global picture of perceptions aboutifess obstacles by firms
Source: Enterprise Survey 2015 (The World Bank).

The World Bank Enterprise Survey which covers 188ntries and over 125,000 firms (The
World Bank, 2015) presents an excellent opportuioityloing a global comparison of the business
environment in which firms operate. Figure 4.3 shédht on the global picture of business
obstacles that firms believe hinder their growthe Tadar locates Ethiopia close to the center next
to the high-income OECD countries using most of iti@icators which shows that firms in
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Ethiopia work under a better environment relativeriost of the countries surveyed. Compared
to SSA, for example, Ethiopia is superior in neallyjthe indicators.

Further, ES also asks establishments to identéyhiggest obstacle among a given list of 15
obstacles some of which have been identified eatl@king at the responses to the question that
asks the single most important obstacle, overetfgmt of the establishments selected access to
finance as the number one problem while customsradd regulations and electricity supply were
rated as the biggest obstacles by 12 percent@pértent of the establishments respectively. Tax
administration and the informal sector’'s practieesre reported as the biggest obstacles by
approximately 8 percent and 6 percent of the estabkents respectively. Figure 4.4 gives the
details.

Taken together, the two types of questions reVesdldccess to finance and shortage of electricity
were the two most important obstacles followed bstems and trade regulations and corruption
with tax rates emerging as another important chgte

i 1 1 1 | |

Access to financel

Customs & Trade Regulation
Electricity

Tax Adminstration

][

Informal Sector
Corruption
Transport
Access to Land
Inadequately educated workforc
Crime/ Theft
Tax Rates
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Courts
Labor Regulations
Business Licensing & Permits

inininitd 4 41§ |

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 4.4: Single most important obstacle to ddinginess in Ethiopia (%)
Source: Enterprise Survey 2015 (The World Bank).

A decomposition of the analysis of the biggestadists using a firm’s growth achievements shows
that the perceived business obstacles were naatime for the two cohorts of firms. Access to
finance was perceived as the biggest obstacle by dmhorts of firms with the problem being
more severe for non-HGFs. For HGFs, tax rates aathms and trade regulations represented the
second and third biggest obstacles for firms whiéetricity and corruption completed the list of
the top five obstacles. For non-HGFs, the inforsedtor, electricity, tax administration and
customs, and trade regulations were among theitefbiggest obstacles in order of importance
(see Figure 4.5 for details). These findings shioat ticcess to finance is a dominant challenge
affecting a significant number of firms irrespeetigf the growth of the firms. The difference in
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perceived obstacles by the two groups of firms t@ated using the chi2 test of independence and
the result confirms the presence of a statisticatjpificant difference at the 5 percent significan
level.
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Figure 4.5: Top-five most important obstacles ihigpia by firm growth category
Source: Enterprise Survey 2015 (The World Bank).

An analysis of the business obstacles using themad operations as a reference point shows that
there is a systematic difference among the rediBiggire 4.6). Looking at these problems from a
regional perspective, firms operating in differeagions perceive different obstacles and the
differences have been found to be statisticallpifigant. For establishments in Addis Ababa, for
example, 45 percent of the firms believed thatliggest obstacle was access to finance while
only 21 percent of the firms operating in Oromiasidered finance as the biggest obstacle and it
was not reported in the list of top three probléondirms operating in Amhara region and SNNP.
For firms in these regions, corruption topped theih Amhara while electricity was the biggest
obstacle in SNNP. Establishments in Oromia repartéatmal sector activities as their biggest
obstacle (29 percent) while those operating in @ygreported finance as a key problem (42
percent). The implication of this finding is thagions should take into account these differences
in their attempts at improving the business envirent.
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Figure 4.6: Top Business Obstacles by region aftdishment
Source: Enterprise Survey 2015 (The World Bank).

Regrouping the obstacles into five major categpm@ssindicated in Figure 4.7, as infrastructure
(electricity and transport), access to financetitutsons (business licensing and permits, labor
regulations, crimes/thefts, courts, customs andetr@gulations, corruption, tax administration,
tax rates, and the informal sector), access to &l other obstacles which include political
instability and an inadequately educated workforcgenerates three dominant obstacles.
According to this classification, institutions emgeras the second biggest obstacle with 34 percent
of the establishments reporting it as the biggestaxle next to finance with 42 percent of the
firms reporting finance as the biggest obstaclertifen, 14 percent of the firms reported
infrastructure as the biggest obstacle with thieseetobstacles being reported by nearly 90 percent

of the establishments.

Key business obstacles faced by firms (%)

Institutions
34%

Infrastructure
14%
Others
7%
Land
3%

Figure 4.7: Top Business Obstacles classifiedfimtomajor elements
Source: Enterprise Survey 2015 (The World Bank).
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4.4.3 A Test of Gibrat’s law

Gibrat’'s law of proportionate effects proposes théitm’s growth is independent of its size. This
law can be easily tested by plotting the log siizéhe firm size at a given point of time. The plot
was done by using the number of employees in 20i&igure 4.8, the normal line is presented
by the dashed line while the unbroken line reprisstiie kernel density curve. Looking at Figure
4.8, the natural logarithm of size does not folwormal distribution. The distribution has a peak
around eight employees and is skewed to the righis is indirect proof against the law because
small firms (as presented by the high density adoeight employees) grow faster than their
medium and large counterparts.

3 4
Natural log of employment in 2014 ==LI[1

Figure 4.8: Log normality plot of firm size usingmber of employees in 2014
Source: Enterprise Survey 2015 (The World Bank).

4.4.4 Econometrics Analysis

An econometric estimation was done using OLS anahtjie regression and the results are
presented in Table 4.6. The first column givesrésellts of the OLS estimation while columns 2—
10 give the QR results which show the marginalat$fat various deciles of the distribution. The
reference group consists of firms in Addis Ababajva in hotels and restaurants, and solely
owned by male domestic entrepreneurs.

An analysis of the results of the OLS estimatioovehthat firm growth was negatively related to
firm size and positively related to the squarechteFhe average marginal effect was negative and
significant implying a convex relationship betwesre and firm growth. The QR results also
support the OLS estimation. From the quantile regjom, the size effect is highly significant and
negatively related to firm growth at each decilbeThegative relationship shown in the table
suggests that small firms grow faster than largersand this result is consistent with many global
studies on the nexus between firm size and groliith.log normality plot of firm size introduced

in this essay is also in line with this finding.urkher, Bigsten and Gebreeyesus (2007) found
similar results using CSA data on Ethiopian manufi@eg firms.
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Similarly, concerning the association between fage and growth, the analysis shows that there
is a negative and convex relationship between aggewth under the OLS estimation. QR also
shows a similar relationship between the two batréiationship is significant only at the'50
70", and 88 growth deciles. For HGFs which would be normatigdted in the 90Ddecile, age is

no more significant.

Other important variables of interest in the analgse the role played by gender and nationality
of the owners of the establishments on firms’ growerom the OLS regression, there is no
statistically significant difference in firms’ grdtvbased on gender and nationality of the owner.
The result is generally the same when evaluatetguSiR except for the 80and 48' growth
deciles for which female ownership has a statibyicagnificant negative effect on growth at the
conventional significance level.

Concerning technological and market factors thathgpothesized to determine growth, the OLS
regression shows that firm level product and preaesovations and ownership of a website had
a positive and significant effect on firm growthth®r explanatory variables in this category such
as degree of competition, experience of the top agement, training, degree of capacity
utilization, and export engagement had an insigaift effect on firm growth.

An analysis of QR conveys more or less similar ltesan the effect of technological and market
factors. From the QR findings, innovations (botbdarct and process) are found to positively and
significantly affect growth at all deciles of thistlibution. Both process and product innovations
could contribute for a maximum of a 5-percentag@tgacrease in firm growth. Previous export
engagements have a positive and significant etiacirms in the 90 decile. For most of the
growth distribution, exporting firms had lower grbwrates using QR and the results were
significant for most of the growth deciles. Expogdifirms’ growth might be better measured by
other measures of growth such as sales or revaouglhy Goedhuys and Sleuwaegen (2010) also
found similar relationships in their study. All tlether technology and market factors were
insignificant in affecting HGFs.

From the resource dummies used in the regressien,OLS regression shows a positive
relationship between ownership of generator(poaed)access to overdraft facilities with growth.
The mean growth is predicted to grow by 2 and 8gr@age points for firms with generators and
access to overdraft facilities respectively. QRveh that the role of these resources is not the
same for all firms. Ownership of a generator enkargrowth for firms that fall in the 60th and
70" growth percentile while access to overdraft féedi could increase firm growth by 6
percentage points for the top growing firms.

An analysis of ownership type and region of operatidummies provides an interesting insight.
Sole ownership seems to have the upper hand intigrparformance for some of the growth
deciles against all other forms of ownership altifoduhe OLS estimation found it to be
insignificant. Hence, the role of ownership in @rfis growth is not well established. Similarly,
establishments whose business operations wereetbcat the capital city, as expected,
outperformed others. The differences were signitidar firms in Oromia, SNNP, and Tigray
regions under the OLS estimation. The QR estimededirm these findings although the top
growing firms (that is, firms in the $Qercentile) did not show statistically significalitferences
across regions. For firms in the Amhara and Dire/®egegions, both estimation techniques failed
to show any statistically significant differencerr firms in Addis Ababa.
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Concerning the relationship between the sectostaldishment and growth, the OLS estimation
shows that there were no significant differencesragnfirms except the construction sector in
which firms had a statistically significant supemgpowth performance relative to those in the hotel
and tourism sector. From QR, there is no signitichfierence in growth rate of firms based on
industry type. The only exception is firms in th@nstruction sector which have higher growth
rates relative to the reference groups for mogt@fyrowth quantiles. Firms from the garment and
textile industry outperformed the reference grougha 90th decile.
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Table 4.8: OLS and QR Estimation Results

VARIABLES oLS QR10 QR20 QR30 QR40 QR50) QRG6( QR7( 8QR QR90
SIZE -0.152%* | -0.130*** | -0.146™* | -0.146"* | -0.156** | -0.156*** | -0.161** | -0.159%* | -0.157** |-0.133"*
(0.016) | (0.027) (0.022)| (0.014]  (0.017 (0.018) .010) (0.018) (0.025) (0.033)
SIZE2 0.017** | 0.015"* | 0.016** | 0.018** | 0.019*** | 0.020* | 0.021** | 0.019"* | 0.017** | 0.011*
(0.003) | (0.005) (0.004)|  (0.002 (0.003 (0.003) .0(3) (0.003) (0.005) (0.006)
AGE -0.005%* [ -0.002 -0.001 -0.001|  -0.000 -0.00]  -0.004f*  -0.004% -0.006* -0.006
(0.002) | (0.003) (0.002)| (0.001 (0.002 (0.002) .002) (0.002) (0.003) (0.003)
AGE2 0.001** | 0.001* 0.001 0.001 0.001 0.001  0.0017 0.001* 0.001* 0.001
(0.000) | (0.000) (0.000)|  (0.000 (0.000 (0.000) .0QD) (0.000) (0.000) (0.000)
AGESIZE -0.001 -0.001* -0.001 -0.001  -0.00] -0.00{L -0.001* -0.001 -0.001 -0.001
(0.000) | (0.001) (0.001)|  (0.000 (0.000 (0.000) .0QD) (0.000) (0.001) (0.001)
FIRM OWNERSHIP DUMMIES WITH MALE AS A REFERENCE GRAP
FEMALE -0.012 | -0.001 -0.016 0.022f  -0.025f  -0.022 -0.017 -0.017 -0.018 0.003
(0.013) | (0.022) (0.017) (0.011 (0.014 (0.01%) .0f@¥) (0.015) (0.021) (0.027)
FOREIGN -0.017 0.037 0.029 0.007 -0.00 0.004 01 -0.021 -0.027 -0.007
(0.018) | (0.030) (0.023) (0.015 (0.019 (0.020) .01®) (0.020) (0.028) (0.036)
TECHNOLOGICAL AND MARKET DUMMIES
COMPETITION | -0.025 | -0.049 -0.036 -0.016]  -0.014 -0.029 -0.027 .030 -0.001 -0.022
(0.021) | (0.035) (0.028) (0.018 (0.022 (0.024) .0R3) (0.024) (0.033) (0.043)
CAPACITY 0.013 -0.008 -0.010 0.004 0.003 0.012 0.01] 0.002 0.016 0.028
(0.016) | (0.027) (0.021) (0.014)  (0.017 (0.018) (0.017) (0.018) | (0.025) (0.032)
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Table4s: . cont'd

LEXP -0.003 0.004 -0.014 -0.018* -0.019*7 -0.015* -0.010 -0.008 -0.002 -0.009
(0.008) (0.013 (0.011) (0.007 (0.008) (0.000) .00B) (0.009) (0.012) (0.016)

DEXPO -0.027 -0.013 -0.038 -0.038* -0.0331 -0.036*-0.048** | -0.048** [ -0.020 | 0.100***
(0.019) (0.031) (0.025) (0.016 (0.020 (0.021) 0.020) (0.021) (0.029) (0.038)

TRAIN 0.012 0.044* 0.021 0.016 0.009 0.000 0.012  o01e. 0.005 0.007
(0.015) | (0.025)] (0.020) (0.013 (0.016 (0.01[7) 0.0(6) (0.017) | (0.023)]  (0.030)

WEB 0.044** | 0.037* 0.039** | 0.030*** | 0.033*** [ 0.023 0.024* 0.044*** | 0.047** 0.037
(0.012) [ (0.020)[ (0.016) (0.011 (0.013)  (0.014) 0.003) (0.014) [ (0.019)] (0.025)

PINNO 0.040*** [ 0.039** 0.026* 0.019* 0.021* 0.030*4 0.041*** | 0.037*** [ 0.039** [ 0.050**
(0.011) (0.019) (0.015) (0.010 (0.012 (0.01B) 0.012) (0.013) (0.018) (0.023)

PROCINNO 0.029** 0.009 [ 0.040***[ 0.042*** 0.046***| @®32** | 0.06** 0.026** 0.025 0.050**
(0.012) (0.019) (0.015) (0.010 (0.012 (0.01B) 0.012) (0.013) (0.018) (0.023)

RESOURCE DUMMIES

POWER 0.022** -0.012 0.004 0.008 0.006 0.020 0.629* 0.026** 0.027 0.023
(0.011) [ (0.018)] (0.014) (0.009 (0.011 (0.01R) 0.011) (0.012) [ (0.017)] (0.022)

ODRAFT 0.032*** 0.018 0.014 0.021** 0.013 0.015 010 0.015 0.027 0.061**
(0.012) | (0.020) (0.016) (0.010 (0.013)  (0.01) 0.0(3) (0.014) [ (0.019) (0.024)

REGIONAL DUMMIES

AmhD -0.003 0.016 -0.006 -0.017 -0.004 -0.0Q8 -8.0Q 0.005 0.019 -0.011
(0.019) (0.032) (0.026) (0.017 (0.020 (0.02p) 0.0p1) (0.022) (0.030) (0.039)

OroD -0.038** -0.037 -0.047* | -0.044**+ -0.039**( -0.036** | -0.032** -0.032* -0.024 -0.050
(0.015) | (0.026)] (0.020) (0.013 (0.016)  (0.017) 0.0L6) (0.017) | (0.024)]  (0.031)
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Table 4.8 S cont'd

SNNP -0.045* | -0.001 | -0.061*[ -0.068** | -0.063**| -0.08** | -0.052* | -0.028 -0.028] -0.034
(0.020) | (0.034)| (0.027) (0.018) (0.021 (0.023) 0R2) 0.023) | (0.031)] (0.041

TigD 0.051% [ -0.022 | -0.041* [ -0.047** | -0.043**[ -0.058* | -0.050** | -0.051** | -0.048* | -0.048
(0.016) | (0.026) | (0.021) (0.014) (0.016 (0.013)  017) 0.018) | (0.024)] (0.032

DDD -0.005 -0.002 0.007 0.002 -0.012 -0.01p -0.02p ®.01] -0.005 -0.048

0.031) | (0.052) (0.041) (0.027) (0.032 (0.033)  083) (0.035) | (0.048)] (0.063
OWNERSHIP DUMMIES (SOLE OWNERSHIP IS THE REFERENGROUP)

SHARE 0.019 0.001 -0.064 | -0.069"  -0.040 0.009 0.027 220 | 0.077% | 0.046
(0.03) (0.050) | (0.040) (0.026) (0.031 ©0.034) @@p | (0.034) | (0.047)] (0.060
PARTNER -0.008 -0.017 -0.026 -0.023* -0.011 -0.003 0.004 .00 -0.004 [ -0.010

0.013) | (0.021)| (0.017) (0.011) (0.013 (0.014) o) (0.014) | (0.020)] (0.026
OTHEROWNER | -0.021 -0.025 | -0.046**| -0.031* -0.028 -0.028 002 | -0.021 -0.023| -0.05d
0.017) | (0.028)| (0.022) (0.015) (0.017 (0.019) 01®) 0.019) | (0.026)] (0.034
INDUSTRY DUMMMIES (HOTEL AND RESTAURANT IS THE REFRENCE GROUP)

Wholesale -0.002 -0.039 -0.020 0.003 -0.013 -0.01p 0.009 .01 0023 | 0011
0.022) | (0.037)| (0.029) (0.019) (0.023 (0.025)  op@) (0.025) | (0.034)] (0.045
Food 0.029 0.031 0.024 0.020 0.010 0.012 0.027 0.042 3104 0.044

(0.030) | (0.050)[ (0.039) (0.026) (0.031 0.034) o@2) (0.034) | (0.046)] (0.060
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Table4s: . cont'd
Retail -0.030 -0.039 -0.019 -0.014 -0.037 -0.039 .020 -0.024 -0.034 -0.011
(0.023) (0.039) (0.030) (0.020) (0.024 (0.026) 0.024) (0.026) (0.036) (0.047)
Transport 0.009 -0.055 -0.027 -0.026 -0.021 -0.014 -0.001 0.034 0.028 0.061
(0.025) (0.042) (0.033) (0.022) (0.026 (0.029) 0.027) (0.029) (0.039) (0.051)
Mineral 0.025 0.038 0.028 -0.001 -0.01% 0.045 0.039 0.054 0.019 0.026
(0.035) (0.058) (0.046) (0.030) (0.036 (0.039) 0.087) (0.039) (0.054) (0.070)
Vehicles 0.004 0.006 0.017 0.006 -0.001L -0.009 0.0 -0.001 0.014 -0.003
(0.027) (0.044) (0.035) (0.023) (0.028 (0.030) 0.028) (0.030) (0.041) (0.054)
Construction 0.059** 0.032 0.037 0.048*1 0.058*F 085* 0.077*** 0.068** 0.068 0.115*
(0.03) (0.04) (0.04) (0.02) (0.03) (0.03) (0.03) (0.03) (0.04) (0.05)
GARTEX 0.035 -0.041 0.005 -0.010 -0.023 -0.017 06.0 0.014 0.061 0.157*
(0.04) (0.06) (0.05) (0.03) (0.04) (0.04) (0.04) (0.04) (0.06) (0.07)
WOODFUR 0.026 0.020 0.040 0.015 0.013 0.034 0.034 .04 0.022 0.036
(0.04) (0.06) (0.05) (0.03) (0.04) (0.04) (0.04) (0.04) (0.06) (0.07)
OtherSEC 0.030 0.016 0.052 0.03(Q 0.01p 0.027 0.038 0.046 0.026 0.041
(0.030) (0.050) (0.040) (0.026) (0.031 (0.034) 0.082) (0.034) (0.047) (0.061)
Constant 0.385*** | 0.234***| (0.315** | 0.327*** | 0.366* | 0.386*** | 0.404*** | 0.420*** 0.448*** 0.480***
(-0.035) (-0.057) (-0.045) (-0.030 (-0.036) 089) (-0.037) (-0.039) (-0.053) (-0.070
Observations 536 536 536 536 536 536 536 536 536 6 53
(Pseudo) R2 0.428

Note: Standard errors in parentheses; *** p<0.G1p<0.05, and * p<0.1.
Source: Enterprise Survey 2015 (The World Bank).
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4.5 Summary, Conclusion, and Recommendations

The aim of this research was identifying the inocke of HGFs with their corresponding growth

determinants in Ethiopia using the World Bank’seeptise survey database for Ethiopia in 2015.
The survey covered 848 firms distributed over thergjor regions in the country -- Addis Ababa,

Oromia, Amhara, SNNP, Tigray, and Dire Dawa. Fimovgh was measured by employment size
over four years (2010-14). The essay also idedtifiehe challenges perceived by HGFs were
different from those perceived by non-high growitmé. The incidence of HGFs and their

perceived business obstacles were discussed uraldescriptive analysis while the econometric
estimations using OLS and QR techniques identifteddrivers of firm growth across different

growth distributions.

Concerning the incidence of HGFs, the Eurostat- DEfassified 137(30 percent) of the firms as
HGFs while Bl classified 109(20 percent) of thenfir as HGFs. Compared to Bl, the Eurostat-
OECD measure identified a higher number of firm#i&d-s. Regardless of the type of measure
used, 369 firms (over two-third of the establishtsgrwere non-high-growth firms. These
percentages could have been significantly highénafstandard Eurostat-OECD definition was
used.

Coming to the location of the HGFs, the essay skiaivat they were concentrated in the capital
city and the service sector while the medium siimeds dominated in Ethiopia. Nearly all the
HGFs were concentrated in Addis Ababa regardlesbeotype of measurement used (over 90
percent of them) while Oromia region was the sedargkest host of HGFs (around 4.5 percent)
under BHGF and 2.4 percent using the Eurostat- OE@Bsure.

Characterizing the HGFs using their age and owmngistyle, under both measures HGFs were
found to be younger by three years on averagenban HGFs. In terms of ownership structure,
most of these firms were sole ownerships followgdtrhited partnerships. Looking at the industry
type, the two measures referred to nearly the dgpes of firms where the service sector was
over-represented in the HGF classification witthare of over 90 percent and 85 percent under
the Eurostat- OECD and Birch Index measures resspdct The domination of HGFs in the
service sector in Ethiopia is consistent with tinelihgs of Henrekson and Johansson (2009) who
did a meta-analysis of the role of HGFs.

HGFs had a growth rate which was over three tirhasdf non-high-growth firms under the two
measures on average. HGFs also hired nearly tiwecaumber of employees compared to non-
HGFs. They also had a high proportion of exportagegnent and a significantly large proportion
of foreign ownership.

With regard to the severity of perceived busindsstarles, 33 percent of all the firms reported
supply of electricity as a major or severe obstéalewed by corruption and tax rates. Corruption
was perceived to be a top obstacle by around 2%ptpf the establishments and 28 percent of
them ranked tax rates either as a major or vergreesbstacle. Compared to other countries in the
region such as SSA, the Middle East, and Northcafand all countries surveyed by the World
Bank, firms in Ethiopia operate under a better mmment relative to most of these countries.
Coming to the issue of identifying the single mosportant obstacle, over 40 percent of the
establishments reported access to finance as timdaruone problem while customs and trade
regulations and electricity supply were rated adtiggest obstacles by 12 percent and 10 percent
of the establishments respectively. Regroupingbstacles into five major categories, institutions
emerged as the second top obstacle next to aacérarce.
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An analysis of business obstacles using the regi@mperations as a reference point showed that
there were systematic differences among the regibos establishments in Addis Ababa and
Tigray, the biggest obstacle was access to finake it was the practice of the informal sector
for firms operating in Oromia. Corruption toppeé tist for firms in Amhara while electricity was
reported as the biggest obstacle by firms in SNhNdPRire Dawa. The implication of this is that
regions should take into account these differencedeir endeavors to improve the business
environment.

Coming to sectoral aspects, finance and elegtnegre reported as key problems by a significant
number of firms in all the industries which showsattthere is a need to address these generic
problems before resolving industry specific proldesach as land (for leather, wood & furniture,
metal products & other manufacturing industriegk informal sector (for food, textiles &
garments, leather, and hotel industries), tax rétesretail businesses), and corruption for (the
construction and transport sectors).

Considering the perceptions about elements of aéss environment and firm growth, for non-
HGFs access to finance was the biggest perceiv&dab to growth. However, the key difference
here is that, for HGFs, tax rates were found tthieenext biggest obstacle compared to informal
sector activities for non- HGFs. A policy implicati of this is giving priority to problems related
to access to finance and tax rates for promotingr$1G

This essay also explored the determinants of firowth. Firms’ product and process innovations
and ownership of websites were found to positivellpence their growth. The research failed to
show any significant difference among firms’ growihsed on gender of owner, degree of
competition, capacity utilization, and nationaldy the ownership. Export engagement, on the
other hand, had a negative relationship with growRhcilitating innovation activities and
technology acquisition such as website ownershg astess to financial alternatives might be
used as policy tools for to support firm growth.

When it comes to future research, alternative measof firm growth could improve research
outcomes. Another concern is the persistence ofdd@paunfeldt and Halvarsson (2014) show
that high-growth firms are one hit wonders andgtabability of repeating their high-growth rates
is very low. This issue is more complicated in Bfia, due to firms’ high entry and exit rates in
the manufacturing industry.
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Chapter 5, Essay 4

An Analysis of the effects of ageing and experien@m a firm’s
performance: The case of Ethiopi&®

Guta Legessé&

Abstract

This study identifies the effects of a firm's age s performance as measured by labor
productivity and the growth rate of employment gssurvey-based panel data of medium and
large-scale manufacturing (MLSM) firms in Ethiopighe analysis is based on 7,217 firms and
12,427 firm-year observations. The study periodecswthe latest 5-year of the MLSM survey
period (2012-16). After controlling for sample esgtion using Heckman’s selection model, we
observe that there is no relationship betweenma’'igrowth rate and its size and age. There is
convex relationship between size and firm growte.rhnitial size positively affects firm growth
rates. There is no significant difference in lapooductivity values among firms based on age.
Among the key control variables, capital intensigs a significant positive effect on a firm’s
growth performance, but wage rates have a negaffeet on a firm’s growth. The effect of
imported raw materials is positively associatechvaitfirm’s performance. Old and young firms
report similar factors as obstacles.

JEL classification: L11, L25
Keywords: Firm age, firm performance, fixed effe¢ieckman selection model

5.1 Introduction

The Ethiopian economy has experienced strong avablbbased growth over the last decade with
an average GDP growth rate of 10.1 percent perranmetween 2006-07 and 2016-17 (NBE,

2016). This is relatively high compared to the gilovates in the region. Ethiopian manufacturing
sector’'s export performance, however, was belomdiraverage performance in sub-Saharan
African countries.

The service sector emerged as the top contribattris growth with a share of slightly over 45
percent over the last six years while the rolegofcallture declined from 45 percent in 2010-11 to

ZPublished as a book chapter by Springer in 201&p€n 11 of theBook entitled “Economic Growth and
Development in Ethiopia, Perspectives on Develognierihe Middle East and North Africa (MENA) Regibn
Chapter title is “An Analysis of the Effects of Agj and Experience on Firms’ Performance.”

24The author would like to thank Professor Almas Hheati (JIBS, Jonkoping University) and Dr Worku Ggbleu,
Addis Ababa University, Department of Economics.
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37 percent in 2016. Similarly, the industrial secbowed modest progress over the past decade
with a maximum share of 16.7 percent in 2016-17ENB016).

The manufacturing sector plays a key role in theetlgment of the Ethiopian economy. In 2016-
17, the manufacturing sector accounted for ovgre82ent of the total production of the industrial
sector; the construction sector accounted for rtiae 50 percent. In 2015, the number of persons
employed in the manufacturing sector was more 825000 and the total wages and salaries
were over Birr 9 million. Further, the total grossue of production in 2014-15 was about Birr
142 billion (CSA, 2016).

The Government of Ethiopia is implementing the secphase of its five-year growth and

transformation plan (GTP Il) to transform the eamyocand achieve lower-middle-income status
by 2025. Under GTP II, which started in 2015-1& tjovernment aims to continue investing in
physical infrastructure through public investmentjgcts and work towards transforming the
country into a manufacturing hub. The governmerst also embarked on the development of
industrial parks to enhance this transformatiorcess.

A study of the dynamics of a firm’s performanceeissential for sustaining the promising
performance of the Ethiopian economy. This esaajiess how a firm’s performance changes over
time. It is important to study this because thegetavo contradictory findings about the effects of
a firm’s age on its performance in literature. Sasearchers argue that age increases a firm’s
performance while for others age lowers a firm’dq@enance.

Most of the literature on firm growth talks abohetdeterminants of firm growth. Early work on

firm dynamics focused almost exclusively on hownfisize was related to firm growth, and a
firm’s age received little attention. These reskars drew an analogy between ageing of living
organisms and a firm’'s performance. It is knownt thgeing leads to deterioration in the

performance of organisms and researchers wantkdow if firms also faced a decline in their

capacity to compete as they got older (Loderern&aelchli, 2010).

There is a large body of literature which suggastggative relationship between a firm’s age and
growth rates. In his seminal work Jovanovic (198®)ws that firms learn about their efficiencies

over time as they operate, and their growth andiglrdepend on their efficiencies. Small and

younger firms face more variability in their growtites and grow faster than older firms.

One dominant line of thinking is that since firnre arganizations that can be restructured if the
need arises there is no reason why they should@aged et al., 2018). This hypothesis suggests
that firms should be able to learn by ddihgr by investing in research and development; teey
hire human capital and train their employees; &y tan learn from other firms. Hence, older
firms should enjoy higher profits and value. Othengue that due to organizational rigidities and
environmental changes, old firms face a higher abdly of failure.

Some researchers argue that both young and old face corresponding liabilities. New entrants
face what is now commonly called the ‘liabilityregwness’ (Hannan and Freeman, 1984; Le Mens
et al., 2011; Stinchcombe, 1965). This hypothelsisns that new firms have higher failure rates
and there is a monotonic decline in firm death$ wine.

5 Thompson (2010) defines passive learning or legrbiyndoing as “an incidental and costless
byproduct of a firm’s production activities.”
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However, Bruderl and Schussler (1990) introducemtiaer relationship between age and a firm’s

performance termed the ‘liability of adolescendsctording to this theory, there is an inverted

‘U’ shaped relationship between a firm’s age asdigk of exiting (Bruderl and Schussler, 1990;

Le Mens et al., 2011). This happens because dthimgdolescence period, firms depend on their
initial stock of resources and decision makers tendommit themselves to the organization

(Bruderl and Schussler,1990).

Barron et al. (1994) introduced the liability ofsmbescence and liability of senescence. These two
liabilities have negative effects on a firm’s penfi@nce. The liability of obsolescence emerges
due to changes in the external environment in wtiacfirm operates while the liability of
senescence is due to internal changes and accechuigidities within a firm (Barron et al., 1994;
Coad et al., 2018; Le Mens et al., 2011). Propanehthe liability of obsolescence argue that
ageing firms have a lower performance as they dadapt to changing business environments.
It is difficult to know which of these argumentsndimates firms at work without doing a survey.
Since these liabilities suggest conflicting roléadirm’s age on its performance and with all the
liabilities being at work simultaneously, the néfeet of age could vary from firm to firm and
from place to place and that is why we need thsayes

This essay studies how the performance of mediuwaage-scale manufacturing (MLSM) firms
evolves with age using census-based panel data Etmopia. Ethiopia provides a unique
environment for studying the nexus between a firagle and performance for at least two reasons.
Its economy is among the fastest growing economitee region and the world. The data used in
this study comes from a large census of firms wieicage a minimum of 10 employees and use
power driven machines and hence the data doeauffet §om the inclusion of too many small
firms.

The rest of this chapter is organized as follovexti®n 2 gives a literature review and Section 3
presents the method of analysis. The findings@sthdy are discussed in Section 4 while Section
5 gives the conclusion.

5.2 Literature Review
5.2.1 Theoretical Review

There are competing theories that explain howra'sirage is related to its performance. Firm
performance is expected to improve with age dusetgeral reasons including dependence on
routines, links and relationships with customehns, reputation built over time, and the learning
curve effect (Coad, 2018). Others argue that thposite is true.

Arrow (1962) discusses learning by doing (passearing) and learning from experience. For
Arrow, learning from repetition is subject to dinshing returns and organizations need to
introduce new machines which serve as a stimulusiéav learning. Thompson (2010) further
establishes the passive learning theory as equivatethe learning by doing hypothesis and
defines it as “an incidental and costless byprodic firm’s production activities.” For him,
learning by doing (LBD) measures the unintendeddpctivity growth associated with the
accumulation of production experience by a firmfirfn’s age, its prior output, and employees’
previous work experience can be used for captdningexperience (Thompson, 2010).

On the other hand, young firms have higher growatbks, but also more erratic growth paths as
compared to older firms (Jovanovic, 1982). Thiscapt is termed liability of newness (Hannan
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and Freeman, 1984; Stinchcombe, 1965). Accordirtgisoargument young firms might achieve

minimum efficient scales as they struggle to overecdheir liability of newness but once they

have survived the first few years and have settieatheir new organizational routines, growth

will lose its momentum. It also argues that olden$ may have more experience and foresight
regarding their business environment and henceamther growth path with fewer bumps and

surprises. Stinchcombe (1965) argues that thdit\abf newness is relevant because new firms
face the cost of learning in doing business, fagestraints in innovating (both capital and ideas),
have employees who are less familiar with eachrptrad lack informal rules and norms that

generate understanding among stakeholders.

Barron et al. (1994) argue that old firms suffenfrthe liabilities of obsolescence and senescence.
According to the liability of senescence, firms e accustomed to the existing rules, routines,
and organizational structures which generate iffiety and hence inferior performance (Barron
et al., 1994; Coad et al., 2018; Hannan and Freed®8%; Le Mens et al., 2011). Liability of
senescence was originally introduced by HannanFaedman (1987) as the structural inertia
theory in the late 1980s. They argued that thaignoif a response or a change were quite important
in addition to adjusting to inertial pressures Whiccrease with age.

Liability of obsolescence is due to a firm’s indtyilto cope with the changes in its external
environment (Barron et al., 1994). The major dédfece between these two liabilities is that the
liability of senescence is caused by internal fesctehile the liability of obsolescence is due to
changes in the external environment.

Bruderl and Schussler (1990) incorporate these amguments and present a non-linear
relationship between a firm’s performance and ageey introduced the idea of ‘liability of
adolescence’ which conditions the effect of a fsrage on its survival in a golden age beyond
which the hazard rate decreases. According to #mailysis, firm performance, as captured by risk
patterns, has an inverted ‘U’ shaped relationship age (Bruderl and Schussler,1990).

Coad et al. (2013) gave three inter-related tlesothat explain how a firm’s age affects its
performance - selection effects, learning by daeffgcts, and inertia affects. Selection effects
arise when the weakest firms are eliminated fromitidustry resulting in an increase in the
average productivity levels of the surviving fireagen if the productivity levels of individual firms
do not change with age. Learning by doing propdbes older firms have better financial
performance because they are more experiencedearaditofrom learning by doing. This idea is
discussed by Arrow (1962) and Chang et al. (20B2)ns’ tendency to learn and apply new
production techniques increases with time. Thigkiag can have a negative impact on firms’
performance through inertia effects where firmsdnee inflexible and face difficulties in fitting
into the rapidly changing business environment lmclv they operate.

One can also think of the dynamics of firm perfonceas a development process coupled with
an ecological or evolutionary process (Coad et28l1,8). The evolution idea implies factors that
change due to a firm’s evolution over time while #cological concept is a study of how firms
react to the ever-changing business environmerad@oal., 2018). These authors also argue that
the evolution process emanates from within while #cological aspects show a reaction to
external sources. The effect of age on a firm’$quarance can be classified as direct and indirect
effects and we need to consider both these eftéetge.
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5.2.2 Empirical Review

In early studies on the nexus between a firm’sagkperformance, researchers treated a firm’s
age and size as measures of the same phenomengerysimger firms tended to be smaller and
vice versa. Later studies introduced firm age asmdependent variable in the model (Coad et al.,
2013).

Evans (1987) studied the relationship betweemadiage, size, and growth using a sample of all
the firms operating in 100 manufacturing industirethe US. His results show that firm growth
and the probability of a firm failing decreasedwits age. He also found that a firm’s growth
decreased at a diminishing rate with firm size eafter controlling for the exit of slow-growing
firms from the sample.

Huergo and Jaumandreu (2003) did a study of thedingf firms’ age and (process) innovations
on productivity their growth using semi-parameiniethods. They show the impact of productivity
growth on process innovations introduced by firmieng with their different ages using
(unbalanced) panel data for the ages for more 2,800 Spanish manufacturing firms and their
process innovations during 1990-98. Their resuisnsthat new firms’ productivity increased
more rapidly while the productivity growth of thersiving firms converged to common (activity-
specific) growth rates.

The relationship between a firm’s age and its lerel growth rate of productivity has also been
studied by Brouwer et al. (2005) in the Dutch mawtdring industry. Their study covers all
enterprises with at least 20 employees and witkeat 10 years of existence during 1994-99. Their
study showed that young firms either caught up thghmore mature firms or they exited resulting
in an above average growth rate of productivitihmearly stages. In general, they found very few
indications of a relationship between age and prtdty in the Dutch manufacturing industry.
They also found no or little indication that seespecific levels of productivity and productivity
growth rates were related to a firm’s age.

Palangkaraya et al.’s (2006) study of the relatigmbetween productivity, size, and age of large
Australian firms employing more than 100 peopleniuhat there was an inverse relationship
between firm productivity and age. They found daager and older firms were on average less
productive. They used the World Bank’s databaskme manufacturing firms in Australia.

Another important study on the role of ageing fira’s performance is by Loderer and Waelchli
(2010). Their study investigates the relationshepaeen a firm’s age and performance using a
dataset consisting of 10,930 listed US firms amneeoog the years 1978-2004. Their empirical
results show that as firms got older, all measofakeir profitability declined. They also found
that returns on assets, profit margins, and Tolh'satios all deteriorated with age suggesting
ageing of firms.

Coad et al.,, (2013) verified the performance offrover time using a panel of Spanish
manufacturing firms’ active between 1998 and 200ty found mixed results depending on how
performance was measured. Using the ratio of gréditsales as a proxy for performance, they
found that older firms enjoyed higher productiatyd profits. They thus provide evidence of firms
improving with age. Further, they also show thateolfirms were better able to convert their sales
growth into subsequent growth in profits and prdidity. Using other measures of a firm’s

performance such as expected growth rates in saiefits, and productivity, they showed that a
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firm’s performance deteriorated with age and it egpd to be less capable of converting
employment growth into growth in sales, profitsgd gmoductivity.

Coad et al. (2013) presented new evidence on tlatiomship between a firm’s age and
performance by using firms from Sweden during 19070. Using autocorrelation methods, they
found that new firms’ sales growth was characterizg positive autocorrelation while it showed
a negative autocorrelation for older firms. The licgtion is that older firms were distracted by
the environmental turbulence around them while fiems needed to grow to achieve a minimum
efficient scale.

Akben-Seluck (2016) did a study on the effects @fra’s age on its productivity using Turkish
firms covering the period 2005-14. They used adiréfects model with robust standard errors.
Using multiple measures of profitability such atures on assets, returns on equity, and gross
profit margins, they showed that there was a negatnd convex relationship between a firm’'s
age and profitability suggesting that younger fisterted declining in profitability over time.

Heshmati (2001) did a study on the links betwesndi size, age, and growth rates using data on
micro and small firms in Sweden and found a positalationship between size and growth in the
employment model after controlling for selectioeTfindings on the relationship between age
and growth were negative for employment growthpmsitive for sales.

Heshmati and Rashidghalam (2016) did an analysliasbafr productivity and its determinants in
the manufacturing and service sectors in Kenyagusie World Bank’s Enterprise Survey
database for 2013. Using OLS with robust standematethey showed that capital intensity and
wages significantly and positively affected labooguctivity while a higher female share in the
labor force reduced labor productivity. Trainingdaaducation of workers had positive effects on
labor productivity. In their study, the managegaperience of the CEO was also associated with
higher labor productivity. Regarding the role o thusiness environment elements, lack of access
to utilities and infrastructure tended to hinddxdaproductivity.

So far two studies have been done using data orsfin Ethiopia which try to link a firm’s
performance with its age and other firm charadiegsBigsten and Gebreeyesus (2007) used CSA
data on firms from 1996 to 2003 and estimated detemts of firms’ performance using the
system GMM. They found that there was a non-linegationship between a firm’s age and
performance, but this relationship existed onlwfomung firms. They also rejected Gibrat’s law by
plotting employment size of firms in two periodsjkers et al. (2010) did a study on the role of
location and the characteristics of the investneéntate on a firm’s performance. They used data
on urban firms from the Ethiopia Enterprise Sury@&ES) carried out by the Ethiopian
Development Research Institute (EDRI) in 2006. Tfeeynd that urban firms were larger, more
capital intensive, and had higher labor produgtithitan rural firms, although there was no strong
evidence of increasing returns to scale. They didonot find enough evidence to reject the
hypothesis of firms’ same average total factor potidity irrespective of their location of
operations. However, according to their resultalrfirms grew less quickly than urban firms.

This essay extends the less studied phenomendiriof fage and performance nexus in Ethiopia.
It extends the works of Bigsten and Gebreeyesu87(20y using CSA’s latest available dataset.
It uses the Heckman selection model as opposeldetgyistem GMM estimation techniques to
check for the robustness of the results for thecehof estimation methods.
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5.3 Methods
5.3.1 Measuring a firm’s performance

We measure firm performance using two inter-relatadables to check the robustness of the
choice of the variables. We use firm growth in gthat is, Growth_SIZE of employees) and labor
productivity in levels as a proxy for a firm’'s penfnance. These variables are converted to
logarithmic form.

We measure labor productivity (LnLabour_Produ) lees tatio of value added per employee in
logarithmic form. The total number of employeedudes both permanent and temporary workers.

5.3.2 Measuring a firm’s age and other control variables

Firm age is measured as the difference betweesutivey period and the year the firm started its
business operations. To capture aspects of noariitgethe squared term of firm age is also
included. We also include the age-size interadtom in the regression. We use one period lagged
values of age and its squared terms without tramsfy them to log form (AGE_t 1 and
AGESQ t 1). We use a dummy for the firm age cateadrich equals one for firms whose age
is above the median age of seven years.

Firms in the survey had a median age of seven yealst mean age close to 10 years. This shows
that most of the firms were quite young. The oldiest had a century of experierf€¢104 years)
while the youngest firm had an age of O years. Mlean age was above the median age. This
shows that most firms had ages below the meanrayevare younger which could be due to high
rates of firms’ entry and exit.

Other control variables used in the analysis ingledpital intensity, import intensity, export
orientation, firm size, wage expenditure, indusiyegory, location dummies, and year dummies.

Firm lagged size (LnSIZE_t_1) is measured as araltogarithm of total employees in a firm;
the squared term is also used (LnSIZESQ t_1)cludes both temporary and permanent workers.

Previous period capital intensity (LnCAPITAL_INTENY _t_1)? is the amount of capital per
employee where capital is measured using the pepéetventory method. Wage expenditure
(LNTOTAL_WAGES) is measured as the natural loganithf total wages and per capita wage is
measured agnWAGE_PER CAPITA . A dummy variable was included to control for #féect

of export orientation (EXPORT_DUMMY) and import egements (IMPORT_INT_Dummy).
A categorical variable for legal form of ownersf(®WNER_FORM) of a firm was introduced.
A dummy variable for publicly owned firms (PublicEMV) captures the role of state ownership’s
performance. We capture amount of raw materiald ase.nRAW_MAT.

Finally, region, industry, and time dummy variablere introduced to control for region industry,
and year specific effects. These are region coh(REGCOHORTY? industry category

26 We used the winsorizing technique to control fotliers in the variables used in the analysis iditly AGE and
growth. Hence, the values are bounded by 1 pesah®9 percent. This technique reduces the maxiagero 60
years. The maximum growth in size is limited to p&5cent.

27 Capital stock equals beginning capital plus tatakstments in fixed assets and repair and maintenamestments
minus depreciation expenses and sold or dispogstata

28Seven region cohorts were used in the analysis.
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(INDUSTRY_COHORT)?® and birth year cohorts (B_COHOR¥)The role of macroeconomic
performance was captured by the lagged value of GioRth rate (econ_growth t 1) and core

inflation by Inflation, , .

Firm initial size class (INITIAL_SIZE_CLASS) wasrned based on initial paid up capital based
on the definition provided by the Federal Micro aBohall Enterprise Development Agency
(FeEMSEDA, 2011) and the Federal Negarit GazetteuRé&ign No. 373/2016. According to these
two sources, micro firms are those whose totaltahfs < 100,000 Birr (employing five or less
workers in terms of employment criterion), whileahiirms have capital between 100,000 — 1.5
million Birr (6-30 employees). Medium sized firmaue capital between 1.5 million - 20 million
Birr (30 — 100 workers) while large firms are thogleose total capital is in excess of 20 million
Birr (more than 100 workers). According to capitaduirement’s definition, over 63 percent of
the firms fell in the category of either micro (p@rcent) or small (34 percent) firms. Only 34
percent of the surveyed firms met the criteria etimm (27 percent) and large firms (10 percent)
from the current data. This shows the overall petef manufacturing firms’ size in Ethiopia.

Hence, 33 percent of the MLSM firms fell in theegry of micro firms while 27 percent were
small firms. The population of large firms was odly percent while the remaining 29 percent
were medium sized firms.

5.3.3 Modeling the nexus between a firm'’s age and performance

We start the study of how a firm’s performancetedao its age and size by testing Gibrat’s law.
This law states that firm growth is proportionateits size (the law of proportionate effect).
Mansfield (1962) summarizes this law as “probapibf a given proportionate change in size
during a specified period is the same for all fiitms given industry regardless of their size at th
beginning of the period.” pp (1030-1031). Firm gtbwollows a random walk (Almus and
Nerlinger, 2000) or a firm's size in each periogpisportional to the current size of the firm
(Sutton,1997). There are alternative ways of meaguar firm’s size and the common ones include
amount of annual sales, current employment, aradl &stsets (Sutton,1997).

We test this hypothesis by plotting the firm sizgnibution and check if it is normally distributed
proving the law of proportionate effects (Almus awerlinger 2000; Bigsten and Gebreeyesus,
2007).

Our empirical model to show the nexus betweenma'$iperformance and ageing is the Heckman
selection model. We estimated a two-step modelb®lieve that the population of firms included
in the survey is biased in favor of more producfimas. The less productive firms will leave the
survey and hence the likelihood of ageing dependsfom’s performance. The selection equation
shows the likelihood of a firm ageing (joining ttlass of firms above the median age).

We estimated the fixed-effects panel data modetéwnparison purposes. We ran two separate
regressions depending on the proxy used for mewgarfirm’s performance. Equations 5.1-5.4
presents the main estimated equations used inrnhlysis while Equation 5.5 is done as a
sensitivity test using pooled OLS and panel FE.

2% Firms were regrouped into 11 industries at thégt-thdustry classification based on ISIC, Rev.3.1
30 Starting with firms established before the 195@s have eight birth cohortspresenting a decade each.
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(5.1) Growth_SIZ E,, = f{AGE, , ,,AGESQ, , ,, X&)

(5.2)  LnLabour_P rodu, = f{AGE, , ;,AGESQ , , ., X, ,.& .}

The main or substativegrowth equationis given as
(5_3) Growth_SIZE,, = B,AGE, Lt ,6’2AGESQiI_I_1 + B,LnSIZE; at ,84LnSIZESQiI_l_1
+ B,LnCAPITAL_ INTENSITY |, , + BLnWAGE_PERCAPITA + 3,IMPORT_INT _Dummy
+ B,EXPORT_Dummy + 5,INDUCOHORT + 3,,REGCOHORT
+ B,INITIAL_SI ZE_CLASS + 3,, OWNER_FORM + B Inflation ,, + &,

TheSelectioEquatiofs
(54) AGE_CLASSgLnLabour_8du_t_%a,LnSIZE_t 44, LnCAPITALINTENSITYt 1
+a, LnWAGE_PERAPITA+ a.INDUSTRY_OHORT a,REGCOHOR¥a.i. Year

(5.5 LnLabour_Produ;, = «; + B,AGE,, , + B,AGESQ,, , + B,LnSIZE,, , + 5,LnSIZESQ,, ,
"/ + B,LnCAPITAL_ INTENSITY ,, + B,LnWAGE,, + +/,IMPORT_INT _Dummy
+ B,EXPORT_Dummy + S,OWNER_FORM + B, ,LnRAW_MAT + g, Inflation + ¢,

where
LnLabour_Rodu,, is labor productivity as an indicator of a firmpgrformance for firm in yeart,
Growth_SIE,, is the growth rate of employment.

X is a set of control variables.

,31,,32,@....,311, are vectors of the parameters to be estimateds the error term. To control for

potential heteroscedasticity, robust standard ermoe reported. We also do an IV regression to
account for the self-selection effect which maywatue to early exit of less performing firms as
a sensitivity analysis. There are no factors wlgahise firm age to increase or decrease but
selection affects the distribution of the populat{€oad et al., 2018). In the selection equation,
the dependent variable is a firm’s age categoryrdymmoded as young or old. Labor productivity
in the previous period is used as the exclusiotmicgésn variable.

5.3.4 Data: Survey Description

The data used in this essay is survey-based patektdllected by the Central Statistical Agency
(CSA) of Ethiopia on a yearly basis for medium #arge-scale manufacturing (MLSM) firms in
the country. To be included in the survey, manufiaZcy firms must engage a minimum of 10
people and use power driven machinery. The surgegred both public and private industries in
all regions of the country.

We used the post-2011 survey data due to a firmtiftkation mismatch observed in the dataset.
Panel data was constructed using the data fronathst five years of the survey leading to 7,217
firms and 12,427 firm-year observations.

Several questions were asked in the questionnaicapture important dimensions of a firm’s
performance, availability of infrastructure, ance thusiness obstacles that a firm faced. The
guestionnaire had eight major components with eglesub-sections for each. It started by asking
a firm’s background information on its location amgion of operations, industry classifications,
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issues related to ownership type, and sex of fnen@mnager while the next section raised questions
related to paid-up capital, business obstacles, #@ed number of employees with their
corresponding wages and salaries. Cost of raw rakeinfrastructure costs, sales and supplies,
and capacity utilization were all a part of the sfiennaire.

The survey covered firms operating in all the rgeegraphical regions of the country (Oromia,
Amhara, SNNP, Tigray, Harari, Afar, Benishangul,ntbela, and Somale) and the two city
administrations of Addis Ababa and Dire Dawa.

Looking at firm entry-exit dynamics we see thatréheras high firm turnover and panel attrition
in Ethiopia. The total number of firms in the inityear (2012) was 2,129 and in the ending period
the number of firms was 2,788. In the study pef@@l2-16), 7,211 firms entered while 4,423
firms left the survey. The data shows very higmfturnover over such a short period of time. The
high number of exits can be due to a lower medaartife number of employees (18). Firms in
which the number of employees fell below 10 wereleded from the survey (see Table 5.1 for
details).

Table 5.1: Statistics on entry and exit dynamicBrafs in the survey period

Year Number of | Share  of| Total number, Number of| Share  off Ending
new firms | new firms| of firms in| firms exiting balance
entering the| (%) the survey | leaving the| firms (%)

survey survey
201! 2129 100 2129 486 22.83 1643
2013 902 38 2387 901 37.75 1486
2014 840 35 2405 1375 57.17 1030
2015 1732 64 2718 1661 61.11 1057
2016%2 1608 58 2788 0 0.00 2788
Mean exit rate 55 Mean entry rate 41.65

Source: Author’'s computations using CSA survey .data

5.4  Empirical Results
54.1 Descriptive Statistics

This part of the analysis presents the results ath lthe descriptive statistics and empirical
estimations.

Table 5.2 gives the descriptive statistics of tleiables included in the analysis. Labor
productivity, on average, was Birr 69,936 while thedian value was Birr 73,139. Similarly,
mean sales value per employee was around Birr 8838d the median sales value per employee
was Birr 147,663. Concerning firm size, the meae sias around 26 employees while the median
was 21 employees. The discrepancy between meamadin sizes shows that there were too

3l Includes all firms (new and old). Only 129 firmeme reported as existing in 2012 from the 2011eyurv
showing id problem.

32 Exit in 2016 will be observed in the next roundttoé survey (censoring). The net balance is the smbe total
number of firms in 2016.
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many small and medium sized firms. This could be oihthe reasons why many firms exited the
survey each year since the minimum number is 10areps to be eligible for the survey. Looking
at the recent survey results, we can say that thhasea reasonable distribution of MLSM firms
across industries but not across regions. Overe8&ept of the firms were in five regions out of a
total of nine regiong®

Table 5.2: Descriptive statistics of manufacturfingns in Ethiopia (2012-16)

Variable Median Mean Max Min St. Dev N
Dependent Variables: performance measures
Lagged Labor 11.20 11.15 14.52 7.59 1.41 4,420
Productivity (In
Growth rate (SIZE) in 0.00 0.056 2.45 -2.21 0.642 4,776
Independent Variables: control variables
AGE (in years) 7 10.39 60 0 11.5 12,06
Per capita sales (In) 11.90 11.94 17.03 3.72 161 1,82B
Lagged SIZE 3.04 3.25 6.91 0 1.4 4,822
Lagged Capital 10.89 10.60 14.42 3.86 1.93 4,708
Intensity
LnTOTAL_IMPORT 14.20 13.34 19.91 0 3.85 6,990
LnTOTAL_EXPORT 16.14 15.80 20.22 8.32 2.46 618
gg;a' Wage expenses 1, 41 12.60 17.42 8.19 1.96 11,64

Source: Author’'s computations using CSA survey .data

Figures 5.1 summarizes the mean values of labatugtivity and firm size in levels and their
growth rates for oldéf and younger firms. Comparing growth rates in lgiraductivity and size,
the t-test shows no statistically significant diéiece between these groups of firms. in terms of
labor productivity and size values in levels, thisra statistically significant difference between
the two. Older firms had higher labor productiatyd size in levels. This shows that firms’ growth
rate slowed down after some time and younger fignasiv faster.

Figure 5.2 gives firms’ growth and size distriloutiby birth cohort. It supports the findings given
in Figure 5.1. Older firms (firms indicated by heghbirth cohorts) had a bigger size but lower
growth rates.

33 Ethiopia will have 10 regions following the refadeim on Sidama region which takes it out of SNNP.
34 Age dummy equals 1 (old firm) if a firm’s age isegter than or equal to the median age of 7 years.
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Figure 5.1: Firms’ performance by age categorytdhds for old firms)
Source: Author’'s computations using CSA survey .data
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Figure 5.2: Firms’ age and mean growth rates (by birth cohort)
Source: Author’'s computations using CSA survey .data

A matrix of correlation coefficients among the exmtory variables was generated to check for
collinearity among the explanatory variables (sepéndix Table A5.1) and we see no problem
of multicollinearity.

Finally, the log size distribution of firms as peesed in Appendix Figure A5.1 shows that firm
growth was not random, and this finding does nppsut Gibrat's law of proportionate effects.
We see that younger firms grew faster, and thedistebution was skewed to the right with high
peaks to the left of the center. When firm emplogingsize) was replaced with either labor
productivity or sales value, firm distribution foled a normal distribution (Appendix Figure
A5.2).
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5.4.2 Business challenges faced by firms?3®

The questionnaire presented three sets of quedtiaihe firms. One related to factors hindering
their full capacity operations while the other dissed why firms were unable to operate for a full
year. The third category asked firms to list ther&ot major challenges that they faced. For the
analysis, we focus on current major challengesdidgefirms and factors hindering full capacity
operations. We decomposed the business obstacke$itoy's age to see if there were systematic
differences in the business environment basedfoma age.

Access to raw materials emerged as the top cuprebiem in doing business with 39 percent of
the observations reporting it as their number orablpm. Close to 29 percent of the firms

perceived access to market and financial resourm#gding foreign exchange as their major

problem at present. Institutions and infrastructupply (electric power) was ranked as a major
problem by around 17 percent of the firms.

Decomposing these problems by a firm’s age shoveedignificant difference in the business
environment that the firms operated in. Problenrané material supply emerges as the main
problem hindering full capacity utilization and pemt operation despite their age differences.
Further, access to finance, the market, institstiand infrastructure supply tended to affect all
types of firms. When firms were asked to reflectlom top business obstacles that they currently
faced, a similar list of problems emerged amongiodohd younger firms. For older firms, shortage
of raw materials (43 percent), access to markedisfimance (27 percent), and institutions and
infrastructure (15 percent) were the top major ots. On the other hand, 36 percent of the
younger firms said that a shortage of raw matewals their number one problem, while 31 percent
of them rated access to markets and finance as ttgeiproblem followed by institutions and
infrastructure (18 percent). Raw material shortamyes$ access to market and finance dominated
both groups of firms (see Figure 5.3). AlthougHighsly higher number of firms from the older
group cited raw material supply as a major problerd a larger proportion of younger firms
reported access to finance and markets as a kagesgschallenge the list of the top three
challenges was the same for both groups of firms.

Regarding factors hindering full capacity operasiosimilar trends emerged. Over 35 percent of
the MLSM firms perceived shortages of raw matersssa major obstacle followed by access to
market and finance including foreign exchange (3%ekcent). Nearly 24 percent of the firms
perceived that problems related to institutions iafirdstructure (electric power supply) as major
hindrances for not fully operating their plants.nde, these three classes of problems are key
factors that hindered capacity utilization and alleperformance irrespective of firms’ age
category. Old firms also reported machine breakagklack of spare parts as a major problem.

% The percentages are calculated from the total numbé&rms which reported some problem and not tibial
population.
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Figure 5.3: Business obstacles hindering firmsfqremance
Source: Author’'s computations using CSA survey .data

5.4.3 Results of the Econometric Estimation

The main estimation technique used for the analysis the Heckman selection model which
accounts for sample selection effects. We alsortggamel data FE and pooled OLS estimations
with robust standard errors for a comparison wbXamining the link between a firm’s age and
performance.

Concerning the main research question of the lietkvben a firm’s age and growth, this essay
shows lack of a statistically significant relatibis between age and a firm’s growth. Under all

specifications, the size effect seems to domireg@gye effect since we observe a highly significant
non-linear relationship between one period laggehliesr of size and firm performance after

controlling for the selection effect as presentadTable 5.4 using the Heckman two-step

procedure. This result remains the same under @QHS-& estimations.

The effect of size, however, is negative at leagld the squared term is positive and significant.
This finding partially supports the earlier findsgf Bigsten and Gebreeyesus (2007) and
Jovanovic (1982) who argues that the young andtied! tend to grow faster.

We start the discussion of the findings with thguits of the pooled OLS and panel data fixed-
effects models presented in Table 5.3. We estimabed fixed-effects panel data model
recommended by the Hausman test. The FE modelateidr individual effects although it fails
to account for selection and endogeneity. The itgmorvariable of interest is knowing how a
firm’s age relates to its performance.

A firm’s size growth was used as a proxy for a fgperformance. After controlling for other firm
specific and other factors, the OLS and FE estwnatprovide no evidence of the role of age in a
firm’s performance. Ageing does not have a staddliy significant effect on firm growth and
hence firm growth distribution is independent o tige of a firm. These findings on the role of
age fail to support the ‘learning by doing hypotkeand this result could be due to a bias in OLS
and FE methods when there is a sample selectieatefMore productive firms survived and hence
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we observe them more frequently in the survey Aed-E estimation technique does not control
for such a bias.

On the other hand, firm size showed a non-linefacebn growth. Smaller firms tended to grow
faster than bigger firms. The marginal effect ofrfisize on growth was found to be negative and
significant. This finding supports the existencexaonvex relationship between a firm’s size and
growth.

We controlled for the initial size of the firms afudind a non-linear relationship between a firm’s
size and growth. Concerning the effect of theitiahisize, firms which started as medium and
large firms tended to grow faster than the micrtegrises as given by the results of the pooled
OLS method.

Capital intensive firms showed superior growth perfance. Capital intensive firms will
introduce new stimuli for learning and growth (Amrd962). Higher capital intensity leads to
higher productivity and eventually more employmegrawth. Wage rate was used for capturing
skill levels in a firm, and this varied inverselytlvfirm growth. Firms with a high proportion of
skilled workers (as measured by per capita wagesyanight face difficulties in increasing
employment relative to others with more unskilledess skilled workers. Hiring and firing of
workers could be expensive for firms with a higbguortion of skilled workers and this result was
the same under OLS and FE.

Among the alternative forms of ownership, PLCs sbdwetter growth performance relative to
sole proprietorships using estimates from the mb@IES estimation and there was no statistically
significant difference in growth rates for otherrfs of ownership.

Table 5.3. Regression results using firm growthize as the dependent variable

VARIABLES Pooled OLS Panel FI
AGE t 1 0.001 0.002
(0.003) (0.007)
AGESQ t 1 -0.000 -0.000
(0.000) (0.000)
LnSIZE t 1 -0.857*** -1.1871***
(0.044) (0.089)
LnSIZESQ t 1 0.077** 0.009
(0.004) (0.013)
Firm INITIAL_SIZE_CLASS (Reference Group are Midioms)
Small firms 0.019 0.092
(0.036) (0.064)
Medium Firms 0.199*** 0.061
(0.044) (0.077)
Large Firms 0.371%** 0.019
(0.061) (0.094)
LNCAPITAL_INTENSITY 0.044*** 0.014
t 1
- (0.008) (0.014)
LnWAGE_PERCAPITA -0.057*** -0.185***
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(0.018) (0.026)

IMPORT_INT_Dummy 0.116%** 0.016
(0.028) (0.044)
EXPORT_DUMMY 0.174%** 0.134
(0.051) (0.096)
INFLATION_t_1 0.047*** 0.016
(0.011) (0.013)
Sole proprietorship is the reference group
Partnership gjoint venture 0.034 -0.057
(0.046) (0.074)
Share company 0.068 0.022
(0.060) (0.091)
PLC 0.148*** -0.061
(0.031) (0.061)
Cooperatives -0.022 -0.064
(0.045) (0.097)
Other forms -0.180 -0.239
(0.114) (0.177)
Industry dumm Yes Yes
Locationdummy Yes Yes
Constar 1.796%** 5.314%+*
(0.388) (0.504)
Observation 2,499 2,501
R-squared 0.33 0.63
F-statistics 27.88 52.51
p-value 0.000 0.000
Number of group: 2,499 1,726

Note: Robust standard errors in parentheses. *&.@%, ** p<0.05, and * p<0.1.
Source: Author’'s computations using CSA survey .data

Firm internationalization through either importsexports did not have a statistically significant
effect on its growth in the FE model but this teshtle be associated positively with growth under
the OLS estimation. One period lagged inflatiore reended to promote firm growth. Industry,
region, legal form of ownership, and time spedditects were captured using dummies for these
categories.

Table 5.4 gives the details of the results of tlanestimation technique of the Heckman selection
model. We observe firms in the survey only wheryth@nage to survive, and we assume that
firm survival is not random. More productive firrssrvive as indicated by Jovanovic (1982).
Hence, we used lagged values of labor productastya key determinant of firm ageing in the
selection (probit) equation. The dependent variedllee firm age dummy which equals 1 if a firm
has age above the median age. Further, laggedsvaldiem size, capital intensity, and wage rate
were used as determinants in the selection equiatioontrol for the selection effect with location
and industry effects controlled for by includinmé effects.

116



Accordingly, using the Heckman selection model e¢hisrevidence in support of the existence of
the selection effect since lambda is statisticaignificant and the exclusion restriction (lagged
labor productivity) variable is also significanttime first stage equation.

Concerning the age effect, we failed to show assiedlly significant relationship between a firm’s
age and growth rates. This relationship could be tduhe nature of the data that we observed.
Overall, our research findings fail to support learning by doing’ hypothesis. This could be
one of the reasons why a large number of firmsedxiand we observed lower levels of
industrialization in Ethiopia as firms were unatdesexcel in performance with experience. Labor
productivity distribution and sales per employetuga followed a log normal distribution (see
Appendix graph A5.2).

A two-sample t-test was done to see if there wagatistically significant difference between
young and old firm¥ regarding growth in size. The results show thatdhis no statistically
significant difference between these two groupfrofs when it comes to growth rates. Coad et
al. (2018) argue that age has direct and indiféetts on a firm’s performance and controlling for
the indirect effects by introducing a host of cohtrariables might underestimate the effect of age.

Capital intensity tended to promote firm growthpasductive firms opened up new opportunities
for employment but firms with higher stock of s&idl workers (measured by wage rates) showed
lower rates of growth in employment. These resaiésalso similar to the OLS results. This is so
because it is easy to hire and fire low skilled keos relative to skilled and more expensive
workers.

A firm’s international trade activities (both imperand exports) were positively associated with
their growth rates. Importing allowed firms to bgyality inputs at fair prices in international
markets and access latest technologies which hawe mproductive and higher growth rate
implications. Exporter firms also had superior gttoywerformance since they were generally more
efficient and could be bigger in size.

Table 5.4. Regression results using the Heckmaascts@h model, two-step, pooled (Dependent
variable is firm size growth)

VARIABLES Heckman Main Selection
equation Equatior
AGE_t 1 -0.002
(0.005)
AGESQ t 1 0.000
(0.000)
LnSIZE_t 1 -0.938*** 0.189***
(0.058) (0.024)
LnSIZESQ t 1 0.086***
(0.007)
INTITIAL_ SIZE_CLASS (Reference Group are Microrfis)
Small_initial 0.025
(0.044)
Medium_initia 0.195***
(0.053)

36 Old firms are those whose age is above the meatjarof 7 years.
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Large_initial 0.235***

(0.071)
LNCAPITAL_INTENSITY t 1 0.077*** -0.109***
(0.015) (0.017)
LnNWAGE_PERCAPITA -0.087*** 0.070**
(0.026) (0.034)
IMPORT _INT_Dummy 0.079*
(0.041)
EXPORT_DUMMY 0.174***
(0.064)
INFLATION t 1 0.018**
(0.008)
LnLabour Produ_t 1 0.103***
(0.024)
Sole proprietorship is the reference
groug
Partnership or Joint venture 0.011
(0.060)
Share Company 0.009
(0.069)
PLC 0.057
(0.043)
Cooperatives -0.003
(0.062)
Other Forms of Ownership -0.12¢
(0.188)
Constar 2.285*** -3.014***
(0.313 (0.351
lambds -0.577***
(0.200
rha -0.83¢
Sigme 0.692
Industry Dumm Yes Yes
Location Dumm Yes Yes
Time Dummy Yes Yes
Observation 3,15¢ 3,15¢
Wald chiz (35) 44¢€.85
p-value 0.00(
Number Selecte 1,23¢
Number no-selectec 1,922

Note: Robust standard errors in parentheses. *&.@%, ** p<0.05, and * p<0.1.
Source: Author’'s computations using CSA survey .data
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5.4.4 Sensitivity analysis

Using employment growth as a dependent variablenfeasuring firm performance could be
biased towards small firms since it is easy fanfirto grow from 2 to 4 employees, for instance,
and report 100 percent growth rates as opposed5® percent growth rate with 200 to 300
employees. For the robustness check we used labdugtivity measured as the natural logarithm
of value added per employee as a dependent vat@bkimate pooled OLS and panel FE.

Under the current specifications (as presentedainlel' 5.5), the effect of age disappeared under
both estimation techniques. The labor productipgyformance did not seem to be correlated with
a firm’s age and this could be because of manyoreaOne reason could be due to the limited
number of years covered in the data (2012-16).SEwend reason could be a firm’s inability to
learn with time as we do not observe productivitgnpia for older firms. The effect of age
disappeared once we introduced appropriate coeariatthe models.

The labor productivity values of older firms wel@lstly above those for younger firms. The

median labor productivity (in In), for instance uaded 10.95 for younger firms and 11.24 for older
firms and these differences were found to be sy significant using t- tests although the

regression failed to capture this.

Looking at the effect of firm size on productivitiixm size showed a statistically significant

negative effect on performance only under the pbestimation. The FE estimation failed to show
a statistically significant relationship betweernrrent firm size and productivity. Rather than

current size differences, initial size seemed temeine labor productivity in this data. Relative

to the reference groups, firms with initial sizasdification in the large firms’ category (based on
initial paid-up capital) showed superior performanc

Firms’ initial size showed a direct associationhathieir productivity. Firms whose initial size fell
in the category of micro-firms showed the lowestfgenance as measured by labor productivity
relative to the other three groups. Firms whichamegperations in small, medium, or large size
categories based on initial paid-up capital tertdealitperform the micro beginners.

Capital intensity, per capita wages, and amountief materials used tended to increase labor
productivity as expected. More capital-intensiven8 will be more productive relative to labor
intensive firms. A higher wage rate is a proxy flee number of skilled workers in a firm and
hence is expected to be associated with superomtuptivity. Higher raw material usage can be
taken as an indicator of the scale of operatiomsamsociated benefits from economies of scale.

Firm internationalization through import intensigyassociated with better performance relative to
exports. This is in line with theory which saysttmaporting allows firms to get access to quality
inputs and technologies that enhance their perfocemand encourage export engagements in the
future. The export dummy was not significant unideth the OLS and FE models. This could be
because of the under-representation of exportingsfin the dataset (firms with positive exports
were only 5 percent of the total observations camghdo 56 percent importers). Secondly, we
used a dummy for export engagement and did notidenthe extent of exports. The import
dummy, on the other hand, captured firms whose itriptensity at least equaled 0.5 and not the
decision to import.

A one period lagged value of inflation did not shavgignificant impact on firm productivity.
Industry, region, legal form of ownership, and tispecific affects were captured using dummies
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for these categories. There was no statisticagigiBcant difference among firms based on their
legal form of ownership (at least under the FEnegtion) (Table 5.5 gives the details).

Table 5.5. Regression results using labor prodigtin) as the dependent variable

VARIABLES Pooled OLS Panel FE
AGE_t 1 0.008 0.026
(0.006) (0.018)
AGESQ t 1 -0.000 -0.000
(0.000) (0.000)
LnSIZE t 1 -0.191%** 0.098
(0.064) (0.201)
LnSIZESQ t 1 -0.004 -0.017
(0.009) (0.030)
Initial Size of firms (Micro are referen
Smél Firms 0.122** 0.16¢
(0.058 (0.063
Medium Size firms 0.033 0.281
(0.077 (0.203
Large Firm: 0.227** 0.595**
(0.106) (0.245)
LnCAPITAL_INTENSITY 0.172%** 0.127***
(0.016 (0.034
LNWAGE_PERCAPITA 0.470*** 0.445%**
(0.031 (0.064
LnRAW_MAT 0.232*** 0.201***
(0.017 (0.064
IMPORT_INT_Dummy 0.113** 0.188*
(0.049 (0.112
EXPORT_DUMMY -0.13¢ -0.051
(0.094) (0.218)
Sole proprietorship is the reference group
Partnership or Joint venture -0.05¢ -0.15;
(0.087 (0.175
Share Company -0.033 -0.274
(0.102 (0.208
PLC -0.109** 0.192
(0.052) (0.128)
Cooperatives -0.257*** -0.277
(0.074 (0.237
Other Forms of Ownership -0.200 0.131
(0.208 (0.445
INFLATION_t 1 0.00z 0.00¢



(0.005) (0.007)

Constar 2.062*** 1.959*
(0.297) (1.139
Industry effect Yes Yes
Time effect: Yes Yes
F-stat 138.2: 6.4z
P-value 0.000 0.0C
Observations 2,314 2,314
R-square 0.51¢«
Number of ESTIL 2,31« 1,677

Note: Robust standard errors in parentheses. *0.@%, ** p<0.05, and * p<0.1.
Source: Author’'s computations using CSA survey .data

5.5 Conclusion and Recommendations

This research showed how a firm’s age relatesstpatformance using survey-based panel data
on medium and large-scale manufacturing firms inidgtia which engaged a minimum of 10
employees and used power driven machines. The asalyas based on the recent 5- year data
collected over the period 2012-16.

We measured a firm’s age by the number of yeargsdis establishment and used two measures
of firm performance as the dependent variables. Wsed labor productivity and growth in
employment to capture a firm’s performance. HecKsiaample selection (two-step procedure)
was used to control for potential selection effeftsnore productive firms in the sample.

Overall, the results of our study showed that theas no statistically significant relationship
between performance and a firm’s age. Using a firgrowth in employment as the dependent
variable, our results showed no significant relagiup between a firm’s age and its performance
after controlling for the selection effect usingddman’s selection method. The age-growth
relationship was not significant under the pooledSOand panel fixed estimations too.
Alternatively, after replacing the dependent vagakith labor productivity, both the pooled OLS
and the FE estimations failed to show a signifigatdtionship between a firm’s age and its labor
productivity.

The effect of firm size on growth is consistenthwliterature supporting the convex relationship
between size and growth rates. This implies thatldinrms grew at a higher rate with diminishing
effects over time. In the growth-size nexus, ihiize played a key role since starting big was
found to imply higher growth rates relative to shsédrters.

Concerning the role of other control variables, oesults showed that capital intensity was
positivity associated with a firm’s performance.e$k effects were invariant to the method of
estimation. The effect of wage expenditure was teg@ the employment growth equation but
positive in the labor productivity estimation. Hagia higher proportion of skilled workers (as
proxied by per capita wage expenditure) led to @éigbroductivity but also made employment
growth costly for firms.

Further, firm internationalization through import&s found to affect growth and productivity
performance while the role of exporting was notatosive. There was no statistically significant
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difference among firms based on form of ownersinigh @egion of operations except in two cases
in the labor productivity estimation.

An investigation of the elements of the businesgsrenment that hindered a firm’s performance

showed that the business obstacles reported by bides were the same as those reported by
younger firms. Decomposing these problems by figa showed no significant difference in the

firms’ business environment. Problems of raw makesupply, access to market and finance,
institutions and infrastructure tended to affettygdes of firms despite their age differences. The
same variables emerged as top challenges for ipbtferating their plants and these factors were
the same for the two groups of firms. This showa thoth cohorts of firms generally operated

under a similar environment.

Some useful policy implications emerge from thediitgs of this study. Solving the generic
problems of shortages of raw materials, access dkets, shortage of working capital, and
insufficient infrastructure (electricity and wateme expected to improve a firm’s performance.
Improving access to finance will also be usefudustaining a firm’s performance.

There is very high rate of firm turnover (attritjoiowever, we were unable to identify why this
is so from the census survey data and from cudatat Hence, future data collection should also
target firms which leave the survey as this coddalibe to closure or failure to meet the minimum
size requirement of 10 employees. With the curaeatlable data, we were unable to identify these
reasons.

Business outcomes can be improved if policymakersgkvon enhancing firms’ learning and
absorptive capacities. Small firms tend to outpenféhe other groups. Hence, the government
needs to create a better platform for firms toresard develop.

Importing inputs was found to positively affectianfs performance so the government needs to
work on facilitating imports in the short run anelvéloping alternative (domestic) sources in the
long run. Exporting firms also need to be suppofiather since they show superior growth
performance.

Lack of a significant relationship between a firnage and performance shows that the young
firms were unable to outperform the older firms,tloe older firms were unable to use their
experience to have a superior performance. In smoromies, young firms are dynamic and are
more innovative and their performance slows dowth wime. The economy can benefit more if
policy support is directed towards enabling capasitilding of firms in the early stages so that
they can survive and benefit from superior produistin the later stages. This approach is relevant
since most MLSM firms in Ethiopia are medium or ldachnology industries according to
UNIDOQO'’s (2018) definition of industries based or flevel of technology that they use.

A firm’s initial size was found to positively infence its performance in this study. Hence, giving
preferential support to firms that start in theh@gfirm size categories could be more useful for
the economy.
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Appendix A5

Table A5.1:

Matrix of correlation of coefficients

s1ze_c~| LncAPI~ | LPERCA~ [LnRAW| OWNER_[IMPORT| F_OWN EXPORT | REGC [lag_Gr~
AGE | AGESQ | LnSIZE~1 | SIZESQ2 s Y E T ~M ~y vy |puBuc| ~y |OH~T| h
AGE 1
AGESQ 0.95 1.00
LnSIZE_t_1 0.30 0.29 1.00
SIZESQ2 0.20 0.20 0.42 1.00
SIZE_CLASS 0.10 0.12 0.63 0.25 1.00
LnCAPITAL_~Y -0.02 0.02 0.38 0.09 0.56 1.00
LPERCAP_WAGE | 0.20 0.19 0.41 0.11 0.39 0.40 1.00
LnRAW_MAT 0.19 0.19 0.68 0.30 0.65 0.53 0.47 | 1.00
OWNER_FORM 0.08 0.09 0.18 0.14 0.13 0.00 014 | 007 | 1.00
IMPORT_INT~y 0.04 0.04 0.27 0.07 0.29 0.24 021 | 032 | o003 1.00
F_OWNER Du~y | 0.02 0.00 0.02 -0.05 004 | o001 003 | 002 | o007 0.01 | 1.00
PUBLIC 0.27 0.28 0.21 0.30 0.15 0.06 011 | 013 | 028 [ -0.01 [ -0.07 | 1.00
EXPORT Dummy | 0.14 0.14 0.31 0.27 0.21 0.12 012 | 022 | o007 0.02 | -0.02 | 007 [ 1.00
REGCOHORT 0.27 0.22 0.08 -0.02 -0.03 | -0.06 009 | 004 | o0.00 0.05 | 007 | 000 | -001 | 1.00
lag_Growth 0.02 0.02 -0.03 0.02 -0.01 | 0.00 012 | 004 | -003 | -001 | 000 | -001 | -0.01 | 0.01] 1.00

Source: Author’'s computations using CSA survey .data

Figure A5.1. Gibrat's Law of Proportionate

Effect

Source: Author’'s computations using CSA

LnSIZE

survey data.
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Figure A5.2. Normality plot of labgsroductivity
Source: Author’'s computations using CSA survey .data
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