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Abstract

The objectives of the study wef&) to quantify the determinant factors of adoption
probability, (2) to evaluate the intensity of modern beehive use, and (3) to identify the
major constraints of honey production using modern beehives in Wag Himra and North
Wollo zones, Amhara region, lHibpia. Multi-stagesampling methods were employed.
268 rural beekeeperdaken from adopters and nedopterswere interviewedhis

study using the proportional random sampling method. Among the 2@&bpers, 97
(36.19%) were adopters while 171 (63.81%gre noradopters. Descriptive analysis

and the econometric (doublaurdle) model were applied using SP&E5and STATA

12, respectively. The first hurdle result revealed that age, number of livestock owned,
educational level, number of local hives beekegpossessed, training provided, total
annual income of bekeepers, credit service, distance to Woreda agricultural office,
extension service, and participation on-fafm activities were the main factors that
affected the probability of adoption decsi The second hurdle revealed that age,
number of local hives bdeepers possessed, training provided, credit service, and
distance to Woreda agricultural office were the main factors that affected the intensive
use of modern beehives. Additionally, peshd predators, drought, and lack of bee
equipment and accessories ranked first, second and third major constraints-of bee
keeping, respectively, which led to bee colonies absconding and honey yield declining.
Based on the findings, the authors recommérat the major factors in adoption
decision and intensive use of modern beehives should be considguetichynakers

and planners in setting their policies and strategies of honey production improvement
interventions.
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1. Introduction

Beekeeping in Ethiopia is common and one of the agricultural activities.
Honey andbeewaxare the major bee products used for export earnings and
also serve as sources of income for the rural commukityiopia is the
leading honey producer in Africa aiglone of the ten largest producers in the
world (with around 23.6% of the African and 2.1% of the world production)
(Kassaye, 1990).

Honey is used for the preparation of a traditional alcoholic beveTagjeahd
traditional medicine, whereas bee wax used for the preparation of a
traditional candleTualf), which is used for religious purposes in the local area.
In addition, bees play a part in the pollination of fruits, vegetables, and cereal
crops, thereby contributing to an improved production pratuctivity of

food crops.

In recent years, the Ethiopian government, under its agriculadal
development policy, has given due attention to apiculture. Apicultural
development is one of the development strategies of the Amhara region and
areas haveden categorized based on prioritized potentials. For instance, the
WagLasta area development strategy focuses on the development of small
ruminants and apiculture. To this effect, different private and public
institutions such as the Amhara Agriculturatdearch Institute, the Small and
Medium Enterprises, the Amhara Region Agriculture Bureau, and other non
governmental organizations have been involved in technology generation and
adaptation, modern beehive box production, and dissemination. Moreover,
public and private companies such as Lalibela Honey and Bee Wax Museum
and TIRET (a private company) Honey and Bee Wax Factory are being
established.

To increase production and productivity of honey and bee wax, different
improved technologies have been usedhe last 710 years. Some of the
technologies are a transitiona¢ehive a moderrbeehive a honey presser, a
water sprayer, a smoker, gloves, a honey extractor and a veil. A modern bee
box-hive has been disseminated to the farmers through the offites
agriculture and different governmental and 1g@mvernmental organizations to
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improve the production potential of bees by creating a favorable working and
living environment.

The moderrbeehivebox has a production potential of-30kg per colony per
year of honey while the traditional beehive producekg per colony of
honey (Holeta Bee Research Center, 2004). Due to institutional,- socio
economicpbiophysicaland other implicit and explicit factors, the adoption and
intensive use of modern beehives by the farmers is not describetthnwaljh
different organizations are struggling to disseminate modern beehives to
farmers. That means very little informationshheen generated on socio
economic, institutional and biophysical determinants of adoption of improved
beehivesin the Amhara Region so far. Therefore, this study attempts to
generate such information that could help to develop policies and strategies in
line with the unique characteristics of the study area.

Objectives
General objective:

1 The general objective of the study is to assess the adoption and intensive
use of the modern beehive with its determinant factors.

The specific objectives are:

1 to analye the factors affecting the adoption of the modehive

9 to evaluate the extent and intensity of adoption of modeehivesand
1 to identify the constraints of modebeehiveadoption.

2. Literature Review

Adoption was defined by Fedegt al. (1985) as the degree of use of new
innovation by a farmer when he has got full information about the new
innovation and its potentials. The author classified adoption of new
technol ogy into tworegsat@idn didwipdu alna
they defined individual adoption as
new technology into the production process and aggregate adoption as the
process of diffusion of a new technology within a region or population.
Furthermore, Rogers and Shoemaker (1971) defined technology adoption as

3
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the decision made by a farmer to use a new technology as the best course of
action he ever practiced. Adoption of new technology in agriculture, which
occurs due to behavioral changes likesirable changes in knowledge,
understanding, and ability to apply technological information; changes in
feeling or behavior such as changes in interest, attitudes, aspirations, values
and the like; and changes in overt abilities and skills, is detednfipanany
sociaeconomic factors (Ray, 2001; Salim, 1986).

Adoption is not a simple, overnight activity, but it is a mental process which
an individual farmer (decisiema k er or a group of a deci
members) goes through for decisimaking. To ensure the adoption of a new
innovation, the fulfilment of specific economic, technical, and institutional
conditions are required. From the farm
should be economically more profitable than the existing alteawati
Moreover, the new technology should be technically easy to manage by
smallholdersand adapt to the surrounding sacidtural situations. Also, the
availability of the new technology and all its necessary inpussrialholders

at the right time andlace and in the right quantity and quality is a necessary
condition (Ehuiet al, 2004). In general, adoption is a function of five
characteristics of the technology. These are relative advantage or profitability,
compatibility or riskiness, complexitytriability/divisibility or initial capital
requirements, and observability or availability (Rogers, 1971ty by
Tamrat (2015) shows that the main determinants of modern beehive adoption
in Arsi zone, Ethiopia, were farmyard size humberof local beeives bee
keepers possessed, training provided, participation on demonstration, wealth
status of be&eepers, and participation of bkeepers on noefarm income
sources. Moreover, chemical application, bee predators, lack of knowledge
and skill on moderndehives, lack of modern beehive accessories, lack of bee
forage, and lack of capital were the major-keeping bottlenecks.

Workineh (2007) found that credit, knowledge on practical activities of the
technology, education level of household head, pesfierception of modern
beehive technologies, and apiary demonstration visit were most determinant
factors of adoption of improved beehives. The study done on adoption and
profitability of a Kenyan transitional beehive, which may be the first adoption
study in Ethiopia also evidenced that household farm experience, perception
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of timely supply of the technology, extension contact, and visit to apiaries are
major adoption determinants (Melaku (2005), as cited in Tamrat (2015)).
Cramb (2003) inferred that ftrent demographic and socioeconomic
characteristics of farrhousehold are associated with technology adoptions
such as age, education, and personal characteristics of the household head,;
size, location, and tenure status of the farm; and availabilibasif or credit

for farm investment and access to markets for farm produce. Eedsr

(1985) in their research report stated that credit, farm size, risk, labor
availability, and human capital, land tenure and education are main factors
affecting technalgical adoption.

3. Research Methodology
3.1 Description of the study area

The study was conducted at Wag Himra and north Wollo zones of the Amhara
National Regional State, particularly 8ekota Aybra and Woleh), Gazgibla
(Zarota and Asketama 013nd Ziquala (Ziquala 01 and Ziquala 02) districts

of Wag Himra zone and Last¥ifnraha Blbalaand Debre Loza) and Bugna
(Kidus Harbie, Laydba and Birko) districts of north Wollo (found inside the
Tekezie basin growth corridor) of Amhara region in the 2015 production year
(Figure 1).

3.2 Sampling techniques

Multi-stage sampling teaiques were employed. In the first stage, five
districtswere selectegurposivelybased on bekeeping potential and modern

beehive technology promotion through secondary data from zonal agriculture

offices. Accordingly, Sekota, Gazgibla and Ziquala dittrfrom Wag Himra,

andLastaand Bugna districts from North Wollo zones were seledtbdn, in

t he second st aigwhich thearioderm bekhive was pranrmted

were selected purposivelgccordingly, Woleh, Aybra, Asketama 01, Zarota,

Ziquala @ , and Ziquala 02 Kebelebs from Wag
Yimraha Blbala Ki dus Har bi e, Laydba and Birko
were selectedln the final stage, 268 respondents were selected for formal
interview using proportional random sanmgjitechniques from adopters and
nonadopters in the sample Kebel ebds.
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3.3 Method of data collection

Primary and secondary data were collected. Primary data were collected from

di strict agriculture experts, Kebel e D
informant interviews. A preliminary survey was conducted to assess the
potentials of each district in béeeping and the potential challenges of-bee

keeping in the study area in order to better inform the questionnaires. In the

second stage, structured questionnaires were prepared for formal interviews.
Secondary data were collected from working documentsidiz district, and

Kebele agricultural offices.

3.4 Method of data analysis

The data were analyzed with descriptive statistics and econometric models.
The descriptive statistics were percentages, means, and standard deviations
whereador inferential statistics-test, ¥-square were used for continuous and
categorical data, resgtvely, with SPSS W22. Moreover, double hurdle
model with STATA were employed to analyze the determinants and intensity
of adoption of the modeimeehive

3.5 Analytical Model
Specification of econometric models

In principle, the decisions of wheth&r adopt and how much to adopt can be
made jointly or separately. It can be argued that adoption and intensity of use
decisions are not necessarily made jointly (Berhanu and Swinton, 2003). The
Tobit model was used for the analysis under the assumptaintib two
decisions are affected by the same set of factors (Green, 1993). On the other
hand, in the double hurdle model, both hurdles have equations associated with
t hem, i ncorporating the effects of fari
Such exphnatory variables may appear in both equations or in either of them.
Most prominently, a variable appearing in both equations may have opposite
effects in the two equations. The double hurdle model (Cragg, 1971) has been
extensively applied in several stesl such as Burtoet al (1996), Newmaret

al. (2001), and Mofatt (2003). Hailemariaat al. (2006) was among those

who employed double hurdle in studying the adoption of improved poultry
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breeds in Ethiopia. Thdouble hurdlamodel is a parametric generaition of

the Tobit model in which two separate stochastic processes determine the
decision to adopt and the level of adoption of technology. The double hurdle
model has an adoption {jzquation:

D =4 iU+ u 1)

* a7 el |f D* > O
D’ =ZiU +L Where D =j b
{ 0 otherwise

Where Di is a dummy variable that takes the value 1 if the farmer adopts the
modern beehive and zero otherwise; Z is a vector of household characteristics
anda is a vector of parameters.

The level of adoption (Y) has the following equation:
Yi* = BXi + Vi
Yi = Yi*if Yi* >0 and Di>0
Yi = 0, otherwise 2)
Where,Yi is the observed variable representing the proportion of the modern

beehive (frame hive); X is a vector of
vector of parameters.

9E

The error terms Ui and Vi are distributed as follows:

Ui~ N (0,1)
Vi ~ 3N[ 0, @ ©))

Finally, the observed variable Yi in the double hurdle model is determined by
Yi = Di Yi* (4)

The loglikelihood for the double hurdle model is:
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u
. ; . (5)
e ay - g C
R AR £ LY
9 -

Where, 0 indicates summation over the zero observations in the sample, while

+ indicates summation over positive observations,iafd. ) and ¢ (. ) a
standard normal cumulative distribution functions and probability distribution

functions, respectivgl Under the assumption of independence between the

error terms Vi and Ui, the model as originally proposed by Cregg (1971) is
equivalent to a combination of a truncated regression model and a univariate

Probit model. The Tobit model, as presented abaisssif

<o

,and X =27

A simple test for the double hurdle model against the Tobit model can be used.
Therefore, one simply has to estimate the truncatgdession model, the
Tobit model, andhe Tobit model separately and use a likelihood ratio (LR)
test. The LR statistics can be computed using Green (2000):

G cl 1] 11 xc (6)

where, L+ is the likelihood for the Tobit model;plis the likelihood for the
Probit model; kg is thelikelihood for the truncated regression model and K is
the number of independent variables in the equations. If the test hypothesis is
written as:

( gl —-,and | - Ho will be rejected on a prepecified significance

level if G> c*
Note: The hypotheses and definition of all working variables were depicted in
Table 1lin the Annex
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4. Results andDiscussion
4.1 Demographic and socieeconomic characteristics of the
respondents

As depicted in Table 2, among the total number of respondents, 95.5% are
maleheaded and 4.5% are femdleaded households. Among the total sample
of households 2.9% of thefemaleheadedand 60.8% of the maleeaded
households were adopters but the-sdpiare value is insignificant. The result

of the chi-squaretest €2-test) showed a significant and positive association
between level of education and adoption mmbdern beehive, which is
significant at less than 1% level of significance. As thesquaretest €2 -

test) shows, access to extension service and provision of training on modern
bee beehive technology; involvement in-fafm activities; access to credit
service; and involvement in formal institutions have a positive and significant
associatioron the probability of adoption of the moddraehiveat less than

1%, at 1%, 2%, and at less than 5% level of significance, respectively.

The survey results presented in Table
age was 48 years while the mean agesaftopters and neadopters were

46.86 and 50.02, respectively, with a significant mean difference at 10% level.
The househol ds livestackunit \ag 5.12% TLO, pnvithc52697

TLU and 4.1168 TLU for adopters and nadopters, respectively, anbet

mean difference was significant at 5% level. Th&edtalso showghat the

average total income of farm households was 29320 4iti7 9The mean total

annual incomes for adopters and famopters is 32977.4@irr and 22873.52

birr, respectively, and thmean difference between adopters andadwpters

was significant at less than 1% level.

Honey yield

The survey results depicted in Table 4 shows tikathoney yieldof frame

hive was by far better than that of the traditional beehives in the dieas.
minimum and maximum yield value of the frame hive was 8.5kg and 26kg per
hive. Therefore, the average honey yield per hive from frame hive in the 2006
and 2007 production years was 14.3kg and 13.5kg, respectively. On the
contrary, the average honey lgeer hive from traditional hives in the 2006
and 2007 production year was 4.9kg and 4.4kg, respectively. Thus, the use of

9
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frame hives had a yield advantage€9dtkgor 67.42%6 compared with the yield

from traditional beehives. In line with this, the result of Adebadiagt. (2006)
showed that the average quantity of honey per hive harvested in similar areas
from traditional, transitional, and iree beehives was 9.87kg, 12.g5kand
11.62kg, respectively.

Major constraints of beekeeping in the study area

As depicted in Table 5, 44% of the respondents ranked pests and predators as
the first and major constraints of bkeeping; 20.5% of the respondents
rankeddroughtas thesecond major constraint of beekeeping which results in
shortage of bee forages and causes bee colonies to abscond; 13.4% of the
respondents ranked lack of Bleseping equipment(like modern beehives,

wax molds honey extractors, queen excluders) and aocess(like smokers,
cloths, bee veils, brushes) as the third major constraint of th&eleping

sector which hinders the farm households from implementing appropriate
improved beehive management practices (like internal inspection of hives,
adding andreducing supper) on time. The fourth, fifth, sixth and seventh
major constraints weréhe applicationof herbicides on crops, bdeeping

skill, shortage of bee forage, and financial constraints, respectively.

As shown in Table 6, among different pestd anedators which highly affect

bee colonies, 32.1% of the farm households ranked ants as the most common
pests while 30.6% and 29.5% of the respondents ranked wax moth and birds
as the second and the third common pests and predators, respectively. And the
remaining 5.2%, 1.5%, and 1.1% of the respondents ranked spider, lizard, and
honey badger as fourth, fifth, and sixth common pests and predators,
respectively, in the study area.

Current status of modern beehive adoption

According to the survey resukfiown in Table 7, out of 2G&spondentxnly
171(63.81%) are adopters of modern beehives and the remaining 97(36.19%)
are nonadopters. Among all adopters, 35(20.5%) discontinued the use of
modern beehive production due to Tough hive management, pesteree
(typically wax moth), Lack of inputs (wax, reconstructing material, smoker),
Lack of skills (wax casting, honey harvesting, honey extracting), Pest
occurrence and lack of inputs, absconding, drought.

10
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Colony management practices

According to thesurvey results, external inspection is more common than
internal inspection except when it is honey harvesting time. The sample
respondents indicated that they remove all combs from traditional hives and
they find it difficult to change the old combs foodern hives due tshortage

of wax, the cost of wax, and lack of awareness. 33.2% of the entire
respondents changed the old comb of the colony, while the remaining 66.8%
did not do so.The result of ¢2-test) showed a significant and positive
association étween the comb change practice and the probability of making a
decision to adopt modern beehives, which is significant at less than 1% level
of significance. This indicates that the Hexepers that change the old combs
have better bekeeping practice #im the bedeepers that did not change the
old comb.

Supplementary feeding practices

Regarding supplementary feeding, almost all-adopters and adopters did

not give supplementary feed to the colony when theresivadage However,
60(22.4%) adopters gave supplementary feeding like malt powder, sugar,
shiro and honey and also water whigrere was shortage throughout the year.
As shown in Figure 2, there is a positive association between supplementary
feeding and adoption of modern beehives. Thus, it makes the colony active
and prevents it from being attacked by different pests and predaasily.
According to the farm households, there sisortagein the colonyfrom
February to the fourth week of June if there isBatg rain. According to the
survey results, almost more than half of bees feeding practices are undertaken
by women than ®n (Figure 2).

Shading /apiary barn/ construction practices

As shown in Table 8, among the total number of respondents, 75.7%
constructed apiary barn and the remaining 24.3 % did not. Among those who
constructed apiary barn, 65% constructed the barnaepafor each hive and
35% did so in a noeseparated manner. Among the respondents, 67.5% of the
farm households set the direction of the apiary barn east to west, which
enables the bee colony to geinlightin the morning. 7.1% set the direction of
the apiary site west to east. Their reason was to protect the apiary from wind,
10.4% of the respondents set some of the bee colonies in aweshst

11
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direction, and some other bee colonies are setnorth, south direction and
their justification is to pratct the bee colonies from fighting with one another.

Honey beeflora plantation practices

According to Abebeet al. (2016), over 80 plant species for honey bee flora
were investigated in Walgastaarea. However, the sample households do not
plant honeybedlora due to lack of awareness and honey bee flora seedling.
The natural bee forage is seasonal and, hence, feethgh occurs in some
months of the year, especially from January to June.

Honey marketing

Table 9 reveals that 91.4% of the respondents produce honey primarily for
market and the remaining 8.6% produce it for home consumption. Moreover,
the average price of crude honey wasb®%®/kg, 75birr/kg, 150birr/kg, 65
birr/kg and 100birr/kg in the bcal markets of Sekota, Asketema, Ziquala,
Bugna and Lalibela, respectively, at honey harvesting time. The sample
households sold on average 38.34kg crude honey and got 2881 8er
household in the 2015 production year (Table 10).

Comparative advantages of modern beehives over traditional beehives

High yield, better honey quality, ease of inspection, and ease of product
harvesting are the major relative advantages of modern beehives over
traditional ones as identified by the majority of tkeepers tht took part in

the groupdiscussion, provided all modern beehive technology packages are
fulfilled. On the other hand, thagh cost ofthe hiveand otherequipmentand
accessories, the high level skill requiremettie needfor improved bee
equipmentandaccessories, vulnerability to pests and predators, as well as the
demand for sunlight and additional labor are the key relative disadvantages of
the moderrbeehive as identified by the majority of respondents in the group
discussion. On the other hartble traditionalbeehive has various drawbacks.
Some of them are low honey yield and quality, difficulty in inspection and
harvesting, and sholife-span (it breaks by rain). Howevethe traditional
beehive has an advantage as it is a source of colonyphuwaltion and its cost

is low. During the focus group discussion on modern beehive adoption, the
group members stated that the modern beehive (frame hive) is not suitable to
bee colonies, as the bee colonies stay in these hives for a short period-of time

12
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one or two years. Otherwise, according to the ideas expressed in the group

di scussi on and t he researcher 6s per sot
opportunities to disseminate and upgrade thekieeping sector in the study

area. Those are: diversifiethd good quality honey bee flora, environmental
friendliness of the sector, and attention given by the government to the bee

keeping sector. (Wablimra zone is identified for its apiculture and small

ruminant development potential.)

Far mer s & p enodere lpe¢hiveotechnoldgy

Farmers strongly agreed that modern beehive technology gives high quality
honey yield (51.5%); that modern beehive technology improves honey yield
production and productivity (43.9%), that modern hive-keeping is more
profitable as compared to the tréwoinal one (21.6%); and that the technology

is easy to understand and implement (13.5%). On the other hand, 20.5% of the
farmers strongly disagreed, 29.2% disagreed, and 21.1% were not decided on
the statement that modern beehive technology is not vuleetaldifferent

bee diseases. The reason behind such a response was that the farmers could
not distinguish between the three beehive types due to lack of technical skills.
As thec?2 result shown in Table 9, the observed frequencies across categories
departsignificantly from the expected homogeneous distribution. However,
farmersdé participation in modern beehiwv
as expected. This is due to the thinki
modern beehive technology packag dependency on aid of NGOs, lack of
individual extension services and follayp of the experts, and supply of all

the necessary equipment and accessories declined from year to year. As
depicted in Table 9, the mean score of each Likert item is les8thaxcept

for Likert items 1.1 and 3.2. This indicates that the level of adoption of
modern beehive technology of bkeepers was minimal. The possible reasons

for the minimum adoption of modern beehives are, as indicated in Table 9,
complexity of technlmgy, absence of sufficient training, deficiency of
extension support and services, and lack of-Kesping equipment and
accessories (which are expensive) in the right time (Table 11).

13
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Results of the econometric models

Based on the lotikelihood valles of the two models estimated, the-t€3t
results suggest the rejection of the T
exceeds the critical value of the 62 d
parameters of the variables expected to have antafh the decision to adopt

and the intensity of use of modern beehive technology are incorporated into

the double hurdle model. Among those variables, 9 significantly influence the
probability of adoption decision and 6 variables statistically affeantbasity

of use of modern beehives. Heteroscedasticity problem was corrected by the

use of commandbbustin STATA (version 12). The multicollinearity problem

was checked by using VIF (Variable Inflation Factor) for continuous and

dummy variables and theis no serious problem with the mean VIF value of

10.33.

Number of traditional beehives possessed

The results from the econometric model show that the number of traditional
beehives possessed by H@mpers negatively limits both the probability of
adtion decision and the intensity of use of modern beehives at 1%
significant level. It may be argued that Hemepers who own large numbers of
traditional beehives are reluctant to use large numbers of modern beehives;
they would rather experiment with sihaumbers of modern beehives to
compare the honey yield between modern and tradition beehives (Table 13).

Access to credit service

Access to credit had a positive effectfost hurdle at 10% and second hurdle

at 5% significant level. As the credit service provision of the-Kespers
changed, modern beehive use intensity increased by 20.7%. The reason behind
this result may be that credit service minimizes the financial comstraf
beekeepers and enables them to obtain modern beehives (Table 13).

Distanceof beekeepers residence from Woreda agriculture office

The distance of bekeepers residence from Woreda agriculture offices
negatively limited modern beehive use intgnst 1% significant level. A

oneki |l ometer distance of the farmersod re
office decreased modern beehive use intensity by 0.91%. The fact behind this

14
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result is that farmers who are far from Woreda agriculture office caofld n
easily access the modern beehive technologies (Table 13).

Training access

Access to training positively influenced the probability of adoption decision of
modern beehive at 1% significant level; however, it negatively affected the use
intensity of moden beehives at 5% significant level, which was unexpected.
The justification behind this might be that participation in-keeping training
initially increased the probability of adoption decision of modern beehives.
But the farmers participated in theaitting only for the per diem they got
during training rather than using modern beehives (Table 13).

Age of the respondents

As regards the age of the Bleeepers, it can be observed that age has a
parabolic effect on the level of modern beehidmption with a turning point

of 47 years; it has no influence on the probability of adoption decision of
modern beehives, though. Age negatively influenced modern beehive use
intensity at a 5% significant level. This indicates that farmers aged above 47
years are most likely to have a lower level of modern beehive use for fear of
absconding, tedious management, and other risks. As the age-kddpsss
increases, the desire to increase the number of modern beehives decreases
(Table 13).

Participation in off-farm activity

Participation in offfarm activities other than bdeeping positively affected

the probability of adoption decision at 1% significant level, but it influenced
the use of intensity of modern beehives negatively. The reason behind this
might be that farmers who participated in other-faffn activities earned
additional incomes and acquired improved technologies. As a result, they are
more probably to decide to adopt modern beehives. Nevertheless, this might
not be true fointensity of use of modern beehives. This result is in line with
Birhanuet al.(2014) (Table 13).

Annual income and livestock holding as well as extension service and

educational status of the sample{xeepers positively affected the probability
of adoption decisionhowever, they did not influence modern beehive use
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intensity (Table 13). Moreover, annual income, livestock holding, extension
service and educational status of the sample beekeepers have significant mean
difference and association between adopters anéhdopters with-test and
c2-test (Table 2nd3).

5. Conclusions and Recommendations
51 Conclusions

Even though the government of Ethiopia gives great attention to the bee
keeping suksector to promote modern bkeeping technologies, the
probability of adoption and use intensity of modern beehives is found to be
minimal. Pests and predators, droughtd dack of bee equipment and
accessories are ranked as the first, second and third major constraints of bee
keepers, respectively. Moreover, age, number of livestock owned, educational
level of farmers, number of local hives BHemepers possessed, training
provided, total annual income of bkeepers, credit service, distance to
Kebele agricultural office, extension service, and participation irfaoff
income sources are the main determinants of the probability of adoption and
use intensity of modern beebs innorthWollo and Wag Himra zones.

5.2 Recommendations

Based on the conclusions, the following recommendations are drawn:

V Beekeeping equipment and accessories have to be supplied or made
accessible to the farmers and great attention has tovba @ increase
productivity and to take appropriate management practices of modern
beehives which can positively affeitte probabilityof adoption and use
intensity of modern beehives.

V Credit service enablesfarmers to solve their financial constraints.
Therefore, it should be provided to Hesepers to widen the financial
bases of poor belkeepers. Be&eepers can use the loan to buy modern
beehives and have access to modern beehive equipment and accessories
like honey extractor, wax stumper, queen kder, smokers, brush,
gloves, bee veil, and others.

V Adequate training has to be provided to farm households both practically
and theoretically. Also, training has to be given focusingtiorely
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application of using different chemicals, specifically heidegs, to
minimize the shortage of honey bees.

V Agricultural extension services have to be provided to farm households
including those farmers who are far from development agent offices.

V Appropriate prevention and controlling methods of pests and predator
especially wax moth and birds, have to be further studied by biological
researchers. Also, appropriate coping mechanisms fekdeggEng during
drought have to be further studied by biological researchers.
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Annex

Table 1: List of dependent andndependent variables employed in double hurdle model

Variables SPSS Code Type Measurement Expected sigr
Adoption decision of modern beehive ImprBHive Dummy  Adopter = 1 and neiadopter = ( ---
Proportionof modern beehive holding ProportionFH Continues Number
Sex of respondents Sex Dummy  Male =1, female =0 +ve
Age of respondents Age Continues Number of years -ve
Education level of respondents Educ Dummy  Literate = 1,lliterate = 0 +ve
Numberof family labor of the respondents FamLabor Continues In terms of man equivalent +ve
Totalfarm land TFland Continues Measured in hectare +ve
Livestock holding of respondents LivstockHold Continues Measured in TLU +ve
Supplementary feeding Suppfeed Dummy Yes=1landNo=0 +ve
Numberof traditional beehive NoTdH2007 Continues Measured in number +ve
Beekeeping experience with modern beehive HLKFrHive Continues Measured in number of years +ve
Participation in offfarm activities OffarmActv. Dummy  Yes=1and 0= No +velve
Total annual income TAnulncom  Continues Measured in Ethiopian birr +ve
Access to extension services EXT Dummy Yes=1andNo=0 +ve
Training on beekeeping Traing Dummy Yes=1landNo=0 +ve
Access to credit Credit Dummy  User =1 and otherwise =0 +ve
Distance tckebelleAgr i cul ture of fi ce DistKAO Continues Measured in kilometers -ve
residential

Distance to woreda Agriculture office ofe s p ond e nt DisWorO Continues Measured in kilometers -ve

residential
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Table 2 Demographic and socioeconomics characteristics of respondents (Categorical and Nominal variables).

Adopters Non Adopters Total c2 Asymp.sig
Sex of respondents Female 8 4 12 (4.5) 0.045 0.833NS
Male 163 93 171(95.5)
Total 171 97 268(100)
Level of education of the respondents llliterate 69 65 134(50) 23.933  .000***
spiritual education 7 7 14(5.2)
adult education 29 6 35(13.1)
primary education 54 18 72(26.9)
secondary educatic 12 1 13(4.9)
Total 171 97 268(100)
Are you a member of community organization:\Yes 164 92 256(95.5) .163 .686NS
No 7 5 12(4.5)
Total 171 97 268(100)
Do you participate in formahstitutions? Yes 116 54 170(63.4) 3.949 0.047**
No 55 43 98(36.6)
Total 170 98 2689100)
Have. you got extension services about moderYeS 121 30 151(56.3) 39.922 000"
beehive technology?
No 50 67 117(43.7)
Total 171 97 268(100)
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Have you ever. participated on modern beehiv<YeS 125 2 149(55.6) 58.626 .000**
technology training?
No 46 73 119(44.4)
Total 171 97 268(100)
Have you ever used credit for beekeeping? Yes 29 4 33(87.7) 9.444  0.002***
No 142 93 235(12.3)
Total 171 97 268(100)
Do you participate in off farm activities? Yes 101 37 138(48.5) 10.844  .001***
No 70 60 130(51.5)
Total 171 97
Do you supplement feed for bee colony? Yes 60 0 60(22.4) 43.853  .000***
No 111 97 208(77.6)
Total 171 0 268(100)
Do you give water f orNo 39 23 62(23.1) 0.028 0.866NS
Yes 132 74 206(76.9)
Total 171 97 268(100)
Did you plant bee forage? Yes 68 0 68(25.4) 51.688  .000***
No 103 97 200(74.6)
Total 171 97 268(100)
Do you change combs of modern frame hive?Yes 89 0 89(33.2) 75.587  .000***
No 82 97 179(66.8)
Total 171 97 268(100)

*** and ** shows the level of significance at less than 1 % and 5%; The numbers in bracketsnaierd errors of mean and the bracket
indicates the percentage of the respondents of the parameters. And also NS is Non Significant
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Table 3 Demographic and socioeconomics characteristics of continuous explanatory variables

Variables Mean - t-value Sign.
Adopters  Non- adopters  Combined

Age of the respondents. 46.88 50.02 48(.81) -1.87 (.063)*
Number of family labor of thbousehold in man equivalent. 2.86 2.99 2.9(.07) -.93 (.355)
Total amount of farm land in hectare .89 a7 .84(.03) 1.96 (.051)**
Number of livestock owning of the household in TLU. 5.73 4.12 5.15(.19) 4.06  (.000)***
Number of traditional hive you keep 7.22 4.25 6.14(.52) 2.81  (.005)***
How far is the kebelle agricultural office? 3.02 4.19 3.44(.19) -2.94  (.004)***
How far is the woreda agricultural office? 16.97 16.78 16.9(.55) 17 (.867)
Total annualncome of the household 31924.8 22873.52 28648.77(696.2) 6.75  (.000)***
Amount of honey yield harvested per colony from frame hive 13.55 - - - -
Amount of honey yield harvested per colony from transitional h  11.26 - - - -
mount of honeyyield harvested per colony from traditional hive 4.45 4.24 4.36(.18) .593 (.554)

*x xx and * show the level of significance at 1, 5 and 10% respectively; the numbers in brackets are mean standard error.

23



Asmiro, Kindye, Mulugeta and Lijalem: Adoption and Intensity olUs e

of

Moder n

Beehi vesé

Table 4 Two years data on honey yield productivity per each type of hive

Type of beehive withproduction year Minimum  Maximum Mean Std. Dev.

Amount of harvested yield in kg

. 8.5 26.0 14.3 3.5
per frame hive in 2006
Amount of harvested yield in kg
L 8.0 21.0 135 3.3
per framehive in 2007
A tofh t ield in k
mount of harvested yield in kg 7.0 180 111 40
per transitional hive in 2006
Amount of harvested. yield in kg 75 190 113 35
per transitional hive in 2007
Amount of harvested yield in kg
0.0 15.0 4.9 25
per traditional hive 2006
Amount of harvested yield in kg
0.0 15.0 4.4 2.7
per traditional hive in 2007
Table 5: Major constraints of beekeeping in the study area
Frequency Percent
pests and predators 118 44.0
shortage of bee forage 9 3.4
lack ofextension support 6 2.2
Drought 55 20.5
indiscriminate chemical application 22 8.2
lack of bee equipment 36 13.4
beekeeping skill 11 4.1
poor technology compatibility 1 A4
tough management package 3 1.1
financial problem 7 2.6
Total 268 100.0

Table 6. Major constraints of beekeeping in the study arean rank

Frequency Percent
Ant 86 32.1
wax moth 82 30.6
honey badger (megoza 3 1.1
Birds 79 29.5
Spider 14 5.2
Lizard 4 15
Total 268 100.0
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Table 7. The distribution of modern beehive and
discontinuing of modern bee hive

reasons for

Frequency Percent

Do you use modern No 97 36.2
beehives? Yes 171 63.8
Total 268 100.0
Did you discontinue No 136 79.5
frame hive production?  Yes 35 20.5
Total 171 100
If yes, why do you Tough hive management 1 2.9
discontinue frame hive pest occurrence ( typically wax mc 14 40.0
production+? Lack of inputs (wax, reconstructing 1 9
material , smoker etc) '
Lack of skills (wax casting, honey 1 29
harvesting, honey extracting, etc)
Pest occurrence and lack of inputs 4 114
Absconding 12 34.3
Drought 2 5.7
Total 35 100.0
If you discontinued framputting for clothes as a box 9 25.7
hive, for what purpose tifor using as sitting chair 2 5.7
equipment use it? for used as fuel wood 1 2.9
for using as a coffee pot sitting 3 8.6
simply stored in the house 20 57.1
Total 35 100.0
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Table 8 Shading construction, direction of apiary barn, reasons to set the
direction and not constructing apiary shade
Frequency Percent

Do you have apiary barn No 65 24.3
(bed, floor, shade) fdrtee vyes 203 75.7
hives? Total 268 100.0
If yes, fromwhich material grassstoneand wood 191 94.1
did you prepare the shade’lron sheet 12 5.9
Total 203 100.0
If yes, how the apiary barnnonseparated 71 35.0
prepared? Separated 132 65.0
Total 203 100.0
If yes, the direction of apiaieast to west 181 67.5
barn? west to east 19 7.1
north to south 38 14.2
south to north 2 7
west to east and south to nort 28 10.4
Total 268 100.0
Why you make the directioto protect fromwind 29 10.8
of apiary barn the above suitable forcollecting nectar 42 15.7
one? to water source direction 3 11
cultural influence 28 10.4
to get morning sunlight earlier 125 46.6
decrease the conflict with eac
other 17 6.3
all except cultural influence 9 3.4
protect from sunlight 15 5.6
Total 268 100.0
If no, why did not construcicost of construction 14 215
apiary barn? Ignorance 34 52.3
perception problem 17 26.2
Total 65 100.0
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Table 9: Percentage of honey to sold into the market
Frequency Percent

Do you sale honey ig015 year? no 23 8.6
yes 245 91.4
Total 268 100.0

Table 10: Income gained from honey sold and amount of honey sold in
2015

N Minimum Maximum Sum Mean Std. Dev
Total volume of honey sold in k
for from the three hives inthe 217 .0 360.( 8320.C 38.34. 50.317¢
2015
Total income gained in birr for
honey sold from the three hives 21¢ .0C 19400.01 636969.02921.8763510.7919
the 2015
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Table 11: Farmers perception on modern beehive technology

Strongly . .
Likert items disagree Disagree Not decided Agree Strongly agree l\S/léa:rg P-test

N % N % N % N % N %
Concerning technology compatibility
Modern hive beekeeping is profitable@snpared to traditional hive. 33 19.3 46 26.9 1 0.6 54 316 37 216 3.1 48.035(0.000
m\?gagement of modern hive is not difficult as compared to traditiol 35 205 53 31 ) i 83 485 i i 2.8 20.632 (0.000
g/lcc::dei;nogg:hlve technology does netd expensive equipments and 111 649 58 339 1 0.6 ) ) 1 06 1.4 195.947 (0.000
Modern beehive technology gives high quality honey yield. 5 2.9 - - 2 1.2 76 444 88 515 4.4 145.936 (0.000
Modern beehive technology is nailnerable to different bee diseases 35 205 50 292 36 211 50 29.2 - - 2.6 4'930,62'177)
Modern beehive technology is not vulnerable to different bee pest. - - 39 228 112 655 20 117 - - 2.9 82.772(0000)
Modern beehive technology is rlabor intensive. 33 193 76 444 15 8.8 47 275 - - 2.4 46.520 (0.000
Concerning training provided
The training provided was practical and_ theoretical concerning imp 21 123 31 181 ) i 109 637 10 58 3.3 142.053 (0.000
management package of modern beehive technology.
The training improves your modern bee keeping management skill 61 357 44 257 13 76 53 31 i i 2.3 30.988 (0.000
knowledge.
Concerning the extension services
Jvr;fef‘g(')o(;’é up of experts help you apply improwednagement packas 55 554 g5 388 6 35 41 241 2 12 2.2 97.706 (0.000
;Poedumcﬁic\j/liet;n beehive technology improves honey yield production ¢ ) 10 58 ) i 86 503 75 439 4.3 59.193 (0.000
;Poedumcﬁic\j/liet;n beehive technologiyves high wax yield production and 9 53 152 889 35 4 23 i i 2.0 372.556 (0.000
The technology was easy to understand and implement. 15 8.8 40 234 1.8 90 52.6 23 135 3.4 134.936(0.000
gz:h?\k/)scondlng rate of modesaehive is low as compare to tradition .o 555 115 655 18 18 105 - i 2.0 163.994 (0.000
Concerning the sustainability of the technology usage
You will adopt the technology in the future. 26 152 35 205 54 316 54 316 2 1.2 2.8 55.228 (0.00C
You will tell to your neighbor 5, 4,5 77 45 43 251 21 123 - - 2.3 42.310(0.000
technology.
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Table 12: Test of doublehurdle model versus Tobit model

Tobit, Probit. D Truncated
00YO! ' Regression, (Y>0)
I T T T 1
LOG-L -139.837 -97.804 33.998
Number of observation (N) 268 268 136

Doublehur dl e versus Tobit cf00517=3840at i s

Table 13 Maximum likelihood estimation of double-hurdle model of
adoption decision and intensity use of modern beehive

technology.
Probit model result Truncated regression result

Variables Coefficients ng.b;rsrt. P value M;gztal Coefficients ng_b;frt. P - value
Sex -.282058 .3886472 0.468 -.0893783 .1470069 117739 0.212
Age -.0003844  .0515471 0.994 -.000132 .043803 .0196082 0.025
Age2 -.0002374  .0005094 0.641 -.0000815 -.0004633 .000209 0.027
FamLabor .205767 .0903976 0.023 .0706591 -.0205384 .0265964 0.440
Educ 4676153  .2371266 0.049  .1589555 .0178647 .0536641 0.739
TFland 1797264 2597785 0.489 .0617169 -.0439899 .0509018 0.387
LivstockHold .0983316  .0384715 0.011 .0337664 -.0077746 .0080526 0.334
Suppfeed 1664784  .2383377 0.485 .0559515 -.0423402 .053151 0.426
NoTdH2007 .0533955  .0195905 0.006 .0183357 -.0366384 .0066278 0.000
HLKFrHive -.0060097 .0073341 0.413
DistKAO -.042388 .0339281 0.212 -.0145558 -.003469 .0083313 0.677
DisWorO -.0066131 .012012 0.582 -.0022709 -.0090828 .0031311 0.004
EXT 7044103  .2113232 0.001  .2438583 .0597975 .0612544 0.329
Traing 1.011333  .2071388 0.000 .3463866 -.1385142 .071543 0.053
Credit 7118622  .4300433 0.098 .2021387 2069757  .0820266 0.012

OffarmActv .6424252  .2318289 0.006  .2190727 -.0479963 .0587648 0.414
TAnulncom .0000419  .0000116 0.000 .0000144 3.05e06 2.87e06 0.287

Cons -2.78572  1.361036 0.041 -1578401 .4570117 0.730
sigma 2475725 .0158073 0.000
Number of obs. = 268 Number of obs = 136

Log- L =-97.804359 Log- L = 33.998286

Wald chi2 (16) = 112.82 Wald chi2 (17) = 101.48

Prob. > chi2 = 0.0000 Prob. > chi2 = 0.0000

Pseudo R2 = 0.4424 Limit: lower = 0, upper =+inf
Correctly predicted = 70.8%P = predicted value correctly predictee 36.2%P
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Figure 1. Map of the study area
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Financial Inclusion in Ethiopia: Using LSMS (Ethiopia
Socioeconomic Survey) Data

GashawDesalegn and GebeYemataw?

Abstract

Only less than a quarter of Ethiopian adults havéoanal account. In this
study, the status, level and determinants of financial inclusion and barriers to
financial inclusion in Ethiopia are analyseWe found that better education,
financial literacy, gender, age, living in an urban area, living in tlapital

city, and preference for formal financial services are associated with a
greater level of financial inclusion in Ethiopia. Furthermore, we found that
involuntary and voluntary exclusion are higher in Ethiopia. We recommend
policies that could narrovdown gender, religious, and urbaaral gaps and
foster financial inclusion in Ethiopia.

Key words: financial inclusion; financial institution; Ethiopia
JEL Classification: G29, 016, D14

1. Background

Financial inclusion is gaining momentum worldwid®ji, 2015. In the
developed nations, the concern grafter the 2008 financial crisis. In the
developing regions, such as Africa, financial inclusion is one of the discourses
in the development agenda. The2@ summit in Seoul in 2010 decided that
financial inclusion must be a global development agenda. Even 1df the

17 SDGs are supported by financial inclugidNSGSA, 201%. Many African
countries, including Ethiopia, are adopting financial inclusion as one of their
national strategies. Many of them are exerting a tremendous effort in
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generating evidence by collecting data and employing big surveys supported
both by nationahnd international organizations such as the World Bank.

The importance of financial inclusion is manifold. Financial inclusion drives
economic growth by helping countries in mobilizing savings and investment
Researcherbave found a positive associatibatween financial development
and economic growthevine, 200%DemirgucKunt & Levine, 2008.
Financial inclusion helps individuals in consumption smoothing during
shocks, reduces income inequality and poverty, and improves w@kck et

al., 2007.

Many researcherstruggle to compare their results worldwiff@amara &
Tuesta, 2014 One of the challenges in measuring financial inclussothe
absence of a universally accepted way of measuring it. In general, there are
two sets of financial inclusion indicators: account ownership (penetration) and
accoun use.

Account penetration indicator measures individual ownership of formal

accounts at a formal financial institution, whereas account use indicator
focuses on saving behaviour, source and purpose of borrowing, use of
insurance products and other fical products and services.

In this study, we have used three indicators for financial inclusiooount
ownership, saving, and the uses of financial products and services including
ATM, mobile banking, internet banking and agent baniétign et al., 2012

Zins & Weill, 2019.

According to Findex data, 2 billion adults are unbanked worldwide as of 2014.
Since 2011, adult population account ownership Hasen from 51 to
62percent. Similarly, developing countries are making substantial progress
towards financial inclusion. Account ownership has increasadaverage,
from 41 percent to 54 percent in the same period. In Africa, the average
account ownershig35%) is low when compared to both the world and
developing countries. Only 22 percent of Ethiopian adultsatadunts as of
2016. This is very low compared to the ssdharan average (34%). In
addition, the use of financial products and services suctadsgs, ATM,
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mobile banking, internet banking and agent banking is in its infancy. For
example, mobile banking in the neighbouring Kenya is 75 percent compared
to only 1 percent in Ethiopia.

Zins & Weill (2016 andDemirgugKunt & Klapper (2012ainvestigated the
reason for the low levadf financial inclusion in Africa where Ethiopia is one

of the samples. However, to the knowledge of the researchers, there is no
specific study that is conducted to examine the status and factors for the low
level of financial inclusion in Ethiopia usingtionally representative data.

Therefore, the main motivation of this study is to find the factors that explain
the lowlevel financial inclusion in Ethiopia. The main contribution of this
study is that it highlights the status and level of financielusion in Ethiopia.
Specifically, it investigates the associations between different socioeconomic
and demographic characteristics, such as financial education, financial
capability, gender, age, and the residence of individuals farahcial
inclusion irdicators measured by account ownership, use of savings, and
financial products and services to understand financial inclusion in Ethiopia.
In this realm, a triangulation is made on what are the perceived barriers to
financial inclusion. Both voluntary andhvoluntary exclusions are found
common in Ethiopia. Both socioeconomic and geographic factors are
associated with perceived barriers for financial inclusion. Finally, we
recommend policies that will reduce the barriers and foster financial inclusion
in Ethiopia.

The study is organized as follows: section 2 reviews related literature; section
3 presents the method of the study and sampling isBo#is.the descriptive

and empirical analyses agiven in section 4, and finally, we conclude the
study withspecific policy recommendations in section 5.

2. Literature Review
2.1 Theoretical Literature

The Reserve Bank of I ndia defines fin:
ensuring access to appropriate financial products and services needed by

vulnerable groups such as weaker sections andiloeme groups at an
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affordable cost in a fair and transparemanner by mainstream institutional
playersé(Joshi, 2011: 2).

The Banking Association South Africa(2015) further defines financial
inclusion in a broader sense as access and usage of a broad range of
affordable, quality financial services and produgisa manner convenient to

the financially excluded, unbanked and unrdanked in an appropriate but
simple and dignified manner with the requisite consideration to client
protection. Accessibility should be accompanied by usadp;h should be
supported ttough the financial education of clients.

Financial inclusioncan, therefore,be regarded as the process of promoting
equitable access to an affordable and unbiased distribution of financial
resources, products and services. All programmes related taifihantlusion

are meant to facilitate access as well as to encourage a deepened use of
relevant financial products and services for the benefit of all individuals
(United Nations, 2006). Financial inclusion can be broadly defesedhe
proportion of indviduals and SMEs that use formal financial services, and is
essential for economic development (Regamrez & Amado, 2014).

Yoshino and Morgan (2016), for example, indicate that greater financial
inclusion assists the marginalized sections of societh @ lowincome
groups, rural people, the youth, females, and SMEs. In order to give
marginalizedgroupsaccess to financial services, an efficient financial system
that is inclusive should be put in place. It can be deduced, thus, that when poor
people a& able to manage their limited financial resources, the result will be
the reduction of absolute poverty.

Developing countries including Ethiopia are initiatingfinancial inclusion
strategy. This strateggttempts to tackle both the supply side and dwhside
bottlenecks to financial inclusion. The Ethiopian government has initiagéed
National Financial Inclusion Strategy to overcome financial inclusion barriers.
The strategy aims to improve access to and usage of formal financial products
and service using a structured approach based on four interrelated pillars for
action: i) strengthen financial and other formdrdfastructure; 2) ensure the
supply of an adequate range of suitable products, services and access points;
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3) build a strong financiatonsumer protection framework; and 4) improve
financial capability levels (NFIS, 2017).

2.2 Empirical Literature

Though there are improvements towards financial inclusiveness in Africa in
recent years, the gap between the developed and developing regions remains
big. According toDemirgigKunt & Klapper (2012 there is disparity
among countries in Africa in the level of financial inclusion ranging from 51%

in southern Africa to 11% in central Africa. In someuntries, 95 percent of

their adult population hado formal financial accounts in 2012. Only one
individual out of four had a formal account. According to the same study, men
and rich and educated people are more likely to have a formal financial
accout.

Using Worl d Bankds Zkhb & Wailll(200Hicanclueled d at ab a
that being a man, richer, more educated and older favour financial inclusion in

Africa with a higher influence of education and income.Machila et al.

(2016 pointed out, gaps in financial inclusion, particularly those related to

economic statusra gender, have been compensated to some extent by novel

financial services such as mobile payment system and mobile banking,
particularly in eastern Africa.

Qji (2015 identifies both supplyand demandide constraints responsible for
the low level of financial inclusion in Africa. Demand constraints such as low
levels of financial literacy and supply constraisteh as the limited capacity
of many African financial institutions are the main impediments for financial
inclusion.

A study by Adeola & Evans (201) reported that the macroeconomic
determinants that explain the level of financial inclusion in Africa are per
capita income, broad money as a percentage of GDP, literacy, internet access,
and the presence tdlamic banking.

AreseachbyFung8| ov § &thatMesedtindex aPabateSound that
financial inclusion measured by account ownership is not much of a problem

35



Gashaw andGebe:Financial Inclusion in Ethiopia: Using LSMS(Ethiopia Socioeconomic Survey) Data

in China. Income and education contribute to greater financial inclusion. The
study concludes that a major concern in the short run is the limited use of
formal credit. In the long run, obstacles related to gender, income, and
education would hamper financial inclusion in China.

In another study on the use of credit in Chiifeen & Jin (201y found that

formal credit use is very low. Individuals oftentimes use informal credit.
Formal credit is more accessible to socially and economically more
advantaged individuals. The poor and the disadvantaged have |maiteds

and use formal credits. The main impedinseate an insufficient supply of

bank <credit in financi al mar ket s and
particularly low levels of knowledge about formal borrowing.

3. Data and Method of Analysis
31 Data

Wor | d B a rethiépsaan So€ickdnomic Survey (ESBtawas usedo

do our analysesESS is a collaborative project between the Central Statistics
Agency of Ethiopia (CSA) and the World Bank Living Standards
Measurement Studintegrated Surveys of Agriculture (LSMSA) project.

ESS began as ERSS (Ethiopia Rural Socioeconomic Survey) in 2011/12. The
second and third wavegereconducted in 2013/14 and 2015/16, respectively.

ESS data arpanel data sets; however, the earlier two waves do not contain
the financial inalision module. Thepnly contain information on credit at a
household levelThe survey covered 11,810 individual adyltwhich isa
representative sampietionally of 4,958 households. The target population is
around 45 million aged 18 and above. Thevey questionnaire provided a
large number of indicators on financial inclusion that helfedssess the

3 For detailed information on LSMSData:
Ethiopiahttp://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARC
H/EXTLSMS/0,,contentMDK:23635542~pagePK:64168445~piPK:64168309~theSite
PK:3358997,00.html

4 Individuals aged 18 and above are included in theesurccording to Ethiopia's

law, individuals are allowed to have an account if they are 18 years of age or above.
This is in contrast to the Findex survey of the World Bank, which considers
individuals 15 years of age and above.
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amount of account penetration, the use of financial services, the barriers of
formal finance, etc. It also provided mieevel information on gendenge,
marital status, place of residence, educational level and more.

3.2 Method of Analysis

Our empiricalanalysis focuses on three dimensions of the financial inclusion:
(a) account ownership, (b) use of a formal financial account to save, and (c)
use of financial products and services.

The empirical analysis uses both descriptive and econometric methiedolog
Graphs and categorical tables are used for the descriptive and® pmobit!
estimation econometrianalyses For the binary outcome of the dependent
variables, logit and probit probability modelsare common estimation
techniques in statistics. Hawer, probit estimation for thiginary outcome is
more meaningful and applicable in econometric analysis because
interpretations of the coefficient in the model ar# the usual parameters; it
uses the marginal function coefficient$he probit model anaisis proceeds as
follows:

The dependent variable stands for owning a formal account, use of a formal

account to save, and use of financial product and service; and it is a binary
variable. The following model specification is used to investigate its
determinants. Similar specifications are foundemirgi¢Kunt et al. (201p
andzZins & Weill (2016.

5> The probit estimation inot for causal relationships for financial inclusion indicators
and the socioeconomic characteristics of the individual; rather, the method analyses
socioeconomic factors affecting the financial inclusion indicators using the marginal
function coefficiens.
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Where financial inclusion indicators and individuals are indexednyd 'Q
respectively; is a latent variable;e:= is a vector of individualevel

characteristics (explanatory variableg)stands forvectors of parameters for
each financial inclusion indicators, ahd representsa normally distributed
error term with a zero mean and a variance equal to 1. Weats (1) as a
probit model by maximum likelihood.

Among the individual level characteristics @ we include a number of
socioeconomic and demographic variables that would affect the account
ownership and use of formal financial accounts.

Femaleindicates whether the respondent is female. To the extent that it is
harder for females to have bank accounts, we expect this variable to have a
negative relationshipAgeandAge Squaretare both in years. We expect the
use of bank accounts to first increaend then decline with age, so in order to
capture this notinearity, age squareds included.

Ruraltakes the value 1 if the respondent lives in a rural area and O otherwise.
The presence of financial institutions is more limited in rural areas, so we
expect this variable to have a negative imp&ggionalindicates that a
respondent lives in different regional states in Ethiopia. There are six such
dummies for Tigray, Amhara, Oromia, SNNP, Addis Ababa and Other
Regions (all other regions considered as one category) which is excluded
categories in the regression. We expect individuals living in Addis Ababa to
have a better chance to be financially included.

Each respondent falls into one of the theskication categorerepresented
by three variablesD-8 years of educatiortorresponds to completion of
elementary education or les®:12 years of educatiorcorresponds to
completion of secondary education aediary level of educationWe expect
the likelihood of accounownership to increase with the level of education of
the individuals.

5 The trend of age and financial inclusion increase at some age and decrease at older
age. It is to capture a ndimear relationship between the two.
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Married indicates whether the respondent is married or unmatdiecharried
indicates whether a respondent is divorced, separated or has never been
married.Religionindicates if theespondent is a Muslim or Christian. It takes

the value of 1 if a respondent is Muslim and O otherwise.

Financial literacytakes the value of 1 if the respondent knows how to open an
account in the formal financial sector and 0 otherwise, a proxy fandial
literacy. Financial capability, which is a proxy for income indicating on
average the per s onbirsat leabtiohce inya ydamis s av e
considered financially capable, otherwise not. We expect that the higher the
income of an individualtthe higher the likelihood of financial inclusicBhock

takes the value of 1 if the respondent is worried about being able to cover
unexpected expenses and 0 otherwise. If the respondents are worried, being
able to cover unexpected expenses will have sitipe impact on financial
inclusion. Preferencegake the value of 1 if an individual prefers to save
money both in formal and informal methods and 0 otherwise. If an individual
prefers to use a formal financial method to save their money, it will serea
financial inclusion.

4. Descriptive and Econometric Analysis
4.1 Descriptive analysis

In line with the related literatug@emirgiicKunt & Klapper, 2013Fun g 8| ov §
& Weill, 2015), we fccused on three main indicators of financial inclusion.
Formal accountefers to the fact that the individual has an account at a formal
financial institution; use of a formal account refers to savingsd use of
financial services refers temploying services like ATM, agent banking,
online banking, mobile banking, and other financial products.

Figure 1 shows that 22 percent of adults aged 18 years and above have a
formal account and the remaining 78 percent are excluded frorfortimal
financial sector.Only 21 percent of therase the formal account to save and
4.8 percent of adults use financial products or servides financial inclusion

” It would have been possible to include the use of formal credit as one indicator.
However, in the daset, credit information is collected at a household level but this
study uses individudkvel analysis.

39



Gashaw andGebe:Financial Inclusion in Ethiopia: Using LSMS(Ethiopia Socioeconomic Survey) Data

indicators of account ownership in Ethiopia is lower compared to the African

average (35percent) and the world average (61.5 percent). Furthermore,
adultsd use of a for mal account to save
world (27%) as indicated by the 2014 Global Findex data.

Figure 1: Percentages of Adultsith Financial Inclusion Indicators

Financial Inclusion Indicators

Account
Ownrship  Use of Formal
Account to save Use of Financial
Product

Table 1 presents the descriptive statistics of the three financial inclusion
indicators with demographic, social and economic characteristics of
individuals. There is a gender gap in all the three financial inclusion
indicators. There is a-f®ercent gender gap in account opening, fod@ent

gap in the use of an account for saving, andpergdent gap in the use of
financial products and services. 17 percent of female and 26 percent of male
adults are account holdemshereas 26.1 percent of males and 16.5 percent of
females use their account to save; 3.2 percent of females and 6.4 percent males
use financial products and services. The result is consistent with the study of
Demirgu¢gKunt et al.(201h The gender gap in Ethiopia in account
penetration is the highest among developing countries. The global gender gap
is 7 but the figure goes up tgp@rcent foISSA.
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Table 1: Descriptive Statistics Result Financial Inclusion Indicators with
Socieeconomic and Demographic Variable

Sociceconomic and Account Use an account Use ofFinancial
Demographic Characteristics Ownership to save Product
Male 26.0 26.1 6.4
Gender
Female 17.0 16.5 3.2
Tigray 28.0 27.2 4.4
Amhara 28.0 24.8 2.7
. Oromia 15.0 14.9 4.0
Region
SNNP 15.0 14.4 3.8
Addis Ababa 61.0 61.0 23.4
Others 17.0 16.9 4.3
. Rural 12.0 10.7 1.2
Residence
urban 50.0 50.0 14.7
. Christian &other  25.0 23.4 3.6
Religion .
Muslim 13.0 12.1 2.2
. Married 23.0 21.7 45
Marital Status .
unmarried 19.0 18.0 5.3
Elementary 19.0 18.7 2.4
_ &below
Education level  ggcondary 36.0 35.9 11.1
tertiary 79.0 79.0 375
. . Yes 54.0 52.6 12.7
FinancialLiteracy
No 3.0 0.9 2.6
Capability to save
. 14.0 12.1 2.4
Financialcapability 600 in 12 month
Not capable 40.0 39.6 10.2
worried to cover
unexpected 21 20 4.6
Shock expense
Not worried 22 20.5 4.9
Preference formal 37.0 35.0 8.3
Informal 2.0 1.5 0.1
Source: ESS

Financial inclusion is higher in urban than rural areas because most formal
financial services in Ethiopia concentrate in large towns and the capital cities.
Only 12.0, 10.7 and 1.2 percent iaflividuals who live in rural areas hold
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accounts, use formal accounts to save, and use financial services and products,
respectively. For individuals who live in urban areas, the figures for the three
indicators offinancial inclusion are 50, 50.4, and.Z14ercent, respectively.

By region, Addis Ababa has the highest percentage of adults with all financial
inclusion indicators; 61 percent of the sample population hotwbunts and

use it for saving, and 23.4 of them use financial products and servidgs. On
28 percent of Tigay and Amhara and 15 percent of Oromia and SNNP adults
have an account. The use of financial products and services in all regions is
below 5 percent, except for Addis Ababa.

Financial inclusionsare higher among@hristians than Muslim25 percent of
Christians and 13 percent of Muslim are account holdés. proportion of
adults in account use for saving also shows the dispa8ypercent of
Christian while only 9 percent of the Muslims use their account to save.

A higher level of education is associated with a higher level of financial
inclusion. Account holding is higher among adults with tertiary level of
education (79.0%), followed bthose who completed secondary level of
education (36%). The indicators shovoaver level of financial inclusion for
individuals that have arimary level of education and those that are
uneducated. Thus, an increase in the level of education of adults is associated
with a decrease in the level fiancial exclusion.

Financial inclusion indicators are also higher among financially literate adults
who are aware of how to open an account in the formal financial sector. 54
percent, 52.6 percent, and 12.7 percent of financially literate adults have an
account, save in thimrmal account, and use financial products and services,
respectively. However, only 3 percent of financially illiterate adults have an
account.

Paradoxically, financial inclusion is higher among financially capable
individuals than those that are nGnly 14 percent of individuals who are able

to save 60Mirr at least once in a year (financially capable adults) are account
holders, whereas 40 percent of financially incapable ones are account holders.
There is no difference in account holding amongtaduho are worried or not
worried about being able to cover unexpected expef$es.proportion of
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adults who prefer the formal financial sectortite informal onds higher in
account ownership and use of a formal account to &#and 35 percent). A
small proportion of adults who prefer the informal financial sectorusiag
the formal financial sector.

ESS data informghysical proximity to regulated financial infrastructure in
Ethiopia. According to the survey, community leaders or representatares
asked how close infrastructures such as bank branches, MFIs, insurances,
SACCOs, ATMs and bank agents are located to their community. In terms of
distance, MFIs and SACCGsethe nearest financial institutions that can be
accessed on average at ab@ot kilometres. These are followed by bank
branches, which araccessible to a community on average at 23 kilometres.
Insurance is the scarcest of all financial services in Ethiopia. A person travels
65 kilometres on average to find an insurance office.

Figure 2: Distance of Financial Offices from a Community (in kms)
65.14

43.27 42.74

2305 1985 20.11

Bank brandficrofinancdnsurance  SACCO ATM Bank Agent

Source: ESS andluthorscalculation

The ESS survey includes ten possible perceived reasons that individuals gave

for their decision not to have a fornadcount. In line with Allen et al. (2012),

some of these answers can black ofonsi der
money , | préfer informal services , | Adonot havedént r easor
understand the bendit a maligioud reasons ) whi | sgan bd her
categorized a8 nv ol unt ar too farxaway ythe fpoocedufe fis too
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complex ,too @éxpensive,| Adon't know where or how t
andiil ack 0. fThe tdistinctian dbetween voluntary and involuntary

exclusion is of prime importanceorf policy implications, as involuntary

exclusion stresses the presence of obstacles to financial inclusion, which can

be alleviated by implementing the right policy (Zins and Weill, 2016).

Figure 2 summarizes the different barriers to account ownership e

perceived by individuals. A first look at the data reveals ¢hat d o n 6 t know
where and how t ¢s the meshoftem ritedareasoa ton rtotd

having a formal account in Ethiopia (31%). This reason is an instaince
involuntary exclusion ofindividuals fromthe formal financial sector. The

second most frequently cited reason for not having an account in Ethiopia is

lack of money(29%), which is a voluntary exclusioiGlobally, lack of money

is the most common reason for not having an acc@e) (Demirgic-Kunt

et al.,, 201% Individuals without sufficient cash earning cannot afford the

overall cost of having a formal account.

In Ethiopia, 26.8 percent of the sample populatieported that they do not

understand the benefits of openingeac c ou nt . Thislwdenbol |l o
have a reason 2 4 %préfer infaymal service( 1 4 . 2 6 %Yimancialand 0
institutions are too faf 1 2 . 5 6imp#Wjardt eeasons in explaining financial

exclusion in the country. The other reasons perceived as arbagifinancial
exclusilomolnibke td ust ,t ki §i acpaxdMinBhserdt C

are too axtpeadsprwededur evereless titeadoeasors mp | e x 6
(all together 15%).

Both voluntary and involuntary reasons contribute &fthancial exclusion of
large proportions of the populatiom Ethiopia. However, involuntary
exclusion due to some obstacles is higher in Ethiopia. The result is similar to
BRICS countries, except for Chin&hen and Jin, 201§ where there isa
higher voluntary exclusion. The result urges policy makers to aim at reducing
these barriers and obstacles to reduce involuntary financial exclusion in
Ethiopia.
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Figure 3: Adult Reasons for nothaving a Formal Account

L R2y4d 1y26 6KSENB2NLK2G6G (12 48115y X

other (I don't have money) 1 29.32
| don't understand the benefit | 26.8
L R2Yy QU KHSedao NBod.24y24.04

Prefer informal servicespeeed 14.26
Financial institutions are t00 far—) 12.56
Accounts are too expensive to ust Bucd 4,92
t NEOSRANB Aa (g230RYLX SE 2NJ KIF &X
Religious reasonSwed 3.46
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4.2 Econometric Analysis

At this point we present our main empirical findings by discussing
determinants of financial inclusion indicators. We also present findingiseon
determinants of barriers fmancial inclusion.

4.2.1 Determinants of Financial Inclusion Indicators

The likelihood of owning an account is lower for older age groups and rural
dwellers and higher for those who ayeunger, married, and financially
literate and capablehave tertiary education; live in Tigray/Amhara/Addis
Ababa; and prefer formal financial institutions (Column 1 of T&)leThese
results are in line with those éflen et al.(2012.

Having tertiary education, living in a rural area, and preference for formal
financial institutions have similar impacts on the use of formal financial
accounts for saving as it has impacted the probability of owning an account.
I ndi vi dual sandctheafinamdal eapabilgyt of asing a formal
account to save have the reverse effect on the likelihood of owning a formal
account.
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Table 2;: Determinants of Financial Inclusion

- 1) 2 (3)
Variables account older Account use Account use to save
female -0.00997 -0.0810*** -0.00960

(0.0112) (0.0230) (0.00815)
age 0.0149**= 0.0119** 0.000462
(0.00255) (0.00570) (0.00194)

Age square -0.000140*** -0.000180** -3.62e06
(3.00e05) (7.05e05) (2.13e05)
Marital status 0.0443*** -0.0250 0.00178
(0.0140) (0.0270) (0.00999)
religion -0.0223 0.00219 -0.00468
(0.0144) (0.0285) (0.00984)

secondary 0.0209 0.151%** 0.0134
(0.0132) (0.0299) (0.0102)

tertiary 0.154**=* 0.270*** 0.0320***
(0.0157) (0.0260) (0.0117)

rural -0.0927*** 0.000406 0.0263**
(0.0121) (0.0332) (0.0113)

Tigray 0.0473** -0.0378 0.0171
(0.0206) (0.0414) (0.0159)

Ambhara 0.0758*** -0.113*** -0.0173
(0.0184) (0.0389) (0.0148)

Oromia -0.0209 0.0315 -0.0143
(0.0174) (0.0370) (0.0140)
SNNP -0.00451 -0.0152 -0.000204
(0.0198) (0.0390) (0.0168)
Addis Ababa 0.0397* 0.0721* 0.00500
(0.0192) (0.0373) (0.0148)
shock 0.0130 -0.0196 -0.00922
(0.0117) (0.0222) (0.00879)

preference 0.201*** 0.0273 0.0950***
(0.0211) (0.0986) (0.0188)

Financial literacy 0.254*** 0.102 -0.0244
(0.0136) (0.0873) (0.0193)

Capability -0.124*** -0.0302 -0.0189**
(0.0113) (0.0224) (0.00840)

Observations 6,103 2,293 2,078

Standard errors iparentheses
*** p<0.01, ** p<0.05, * p<0.1

The last column of Table 2 shows that the likelihood of using financial

products and services is lower for females, older people, and people living in
the Amhara region and higher for people who are younger, daa@eeondary

and tertiary level of education, and those who live in Addis Ababa. The
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detailed correlations of each financial inclusion indicator with other
demographic and socioeconomic factors are discussed below.

Both the descriptive anempirical resultxlearly showthat the gender gap is
very wide. Our econometric analysis shows that being a woman reduces
(8.1%) the likelihood of using financial products and servagsh as online
agents, mobilebanking, and internet bankingven afte controlling for
individual characteristics, which suggests the existence of gender bias.
However,as reported in Table Zolumns 2 and 4, being female does not
have an effect othe probability of owning an account and using a formal
account to save.

Married people are found to have a greater chance (4.4%) to open an account
in the formal financial service while no similar effect is observed for those
who are single or divorced. The fact that marriage increases the chance of
account ownership may bemained on the ground that married people have
increased financial responsibility that leads to a higher demand for financial
servicedCamara & Tuesta, 2014

Positive evidence between general education and financial inclusion is also
obtained. Tertiary level education is positively associated with ownership of a
formal account. Individuals with tertiary education have a highenagha
(15.4%) to open a formal account and usémnal account to savéhan
individuals with only primary educatiorSecondary and tertiary education
increases the likelihood of using financial products and services by 15.1
percent and 27 percent, respeeljy compared to no education or only
primary education.

Financial inclusion is determined by place of residence, i.e. whether an
individual lives in an urban or a rurateaand regional disparities are also
observed. Living in a rural area reduces likelihood of owning an account

by 9.3 percent compared to living in an urban area. Regionally, adults living in
Addis Ababa, Tigray, and Amhara have a higbleance ofhaving a formal
account; the marginalities are 4%, 4.7%, and7.6% compared to ind&/idual
living in other regional states. Being a rural resident increases the likelihood of
using a formal account to save compared to beingrhan resident by 2.6
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percent.Living in Addis Ababa increases the likelihood of using financial
products and services by 7.2 percent, while living in the Amhara region
reduces the probability by 11.3 percent.

I ndi vidual sé6 ability t odetamine® finan@l pr oxy
inclusion. The ability to save 60@irr at least once in a year increases the
probability of opening an account by 12.4 percéotyever, itreduces use of

formal account to save by 2 %.

I ndividual sé6 knowl edge of how cielo open
sector is considered as a proxy for financial literacy. Hence, being financially
literate increases the probability of account ownership by 25.4% compared to
beingfinancially illiterate.

As expected, preference for the formal financial sdottmeases the likelihood

of both account ownership and use of a formal account to save by 20.1 percent
and 9.5 percent, respectively, compared to preferencethirinformal
financial sector.

4.2.1 Determinants of Barriers to Financial Inclusion

In orde to see how an individual characteristic exartdmpact on reasons for

not having a formal account, we performed an estimation using ten barriers to
financial inclusion reported in the survey. The barriers are considered as
dependent variables and thdffetent socioeconomic characteristics of
individuals as exogenous variables. All the discussions in this section are from
the regression result (Table 3 in #aenex section).

Except f or 6 I8etheeother sdtioeenbmic eharactenstics of
individuals, i.e. regional disparity, being female, religion, living in a rural area,
financial capability, preference for the formal financial sector, financial
literacy, and shock significantly affect reasons for not having an account. The
detailed impat of individual characteristics on each barrier for financial
inclusion is discussed below. The result is depicted in the AnnExlile 3.

8 Secondary education affects preference of informal financial sector.
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The c¢har Rracéderesiare too eompiéx i s signi ficantly |
be cited as a barrier to open arc@mt in the Tigray region but it is more

likely in the SNNP than the reference region (Other region). In addition,
individuals with higher incomes are less probable to cite the characteristic
@Procedures aretoocompléx as a barrieon.for financi al

As expected, distance is one of the main barriers to rural residents, and
Muslims are more likely to perceive distance asbarrier to financial
inclusion. Conversely, being female; living in Oromia, Tigray, and Addis
Ababa; and being financially cabple are less likely to be cited as barriers in
account ownership. In rural areas 13.2 percent of the population reported
distance as a barrier, and 14.2 percent of individuals living in Addis Ababa
reported that distance is not a barrier to open an atddare, one interesting
finding was thatunlike men, women perceived distance wes a barrier for
account opening. This may indicate that women perceive the characteristic
therreasoh as a barrier. From t hwomanegr essi
did not have reason for not opening an account. This implies voluntary
exclusion is significanamong Ethiopian women.

The ¢ har Account apengg i too erpensive (cobtly)i s signi fi ca
more likely to be cited as a barrier by individuéling in SNNP and Oromia

regionswhile this isless likely to be the cader individuals living in Addis

Ababa.

The characteristics of 6being Musl i m;
Ambhara, Oromia, and SNNP regions; and living in Addis Ababanswee

likely to be reportedsreasons for not understanding the benefitasifig an
account . The marginal effect of o6rural
However, individuals who prefer formal financial institutions and are
financially literateare less likely to report theharacteristid donét know t
benefit of openinganaccoint as a barri er .

The c¢ harldavé o knowledde of where and how to open an acount
is more likely to be reported as a barrier by young people, ruidergs, and
the SNNP regionbut this isless likely to be the case fotder and married
people, residents cAddis Ababa, and individuals with financial knowledge.
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As expected, the marginal effects of residentdddis Ababa and financially
educated idividuals are lower (18.7 percent and 21.3 percent, respectively).

The characteristics of being female, being Muslim, living in the four big

regions (Tigray, Amhara, Oromia and SNNP), living in Addis Ababa, and

being worried about unexpected expensescigharesignificantly associated

with not having an account due to religious reasons. The marginality shows

that being Muslim, being male, not being worried about unexpected expenses,

and being aresident dfot her regi ons 6 associatedwitto r e | i Kk €
religion beinga barrier for not having an account.

The characteristics of being young, living in a rural area, landg in
Amhara/Oromia/SNNP regions are significantly related with not having an
account because they did not trust financial inttins.

Otherreasold i ke 6having no moneyd considere
account havesignificantly been affectetdy the individual characteristics of

being youngbeing old, being Muslim, being a rural resident, being shocked,
beingfinancially capableliving in Tigray/Amhara/Oromia, anpreferences.

Individual characteristics like being Muslim, having a secondawgl of
education, and being financially literate armre likely to prefer informal
services as a barrier to havinfpamal account. However, being worried about
unexpected expenses, preference for formal financial services, higher income,
living in Tigray/Oromia/Addis Ababa are less likely to prefer informal
services as a barrier to having a formal account.

dhavenoeaso® as a barrier to having an acco
characteristics of being female, preference for informal financial services, and

being financially literate and less likely to affect the characteri$tiiviag in

the Amhara region.

® About 95 percent of the respondents cited lack of money among the catégory
6ot her reasons?©®.
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5. Conclusion and Policy Implications

In general, financial inclusion, in terms of all the indicators, is low among
Ethiopian adults compared to those in SSA. The survey covered 11,810
individual adults targeting 48 million adults and tealysis wasnade at an
individual level. The survey questionnaire provided a large number of
indicators on financial inclusion that help assess the proportion of account
penetration and the use of financial products and services. It also provided
micro-level information on gender, age, marital status, place of residence, and
educational level.

While the majority of Ethiopians are rural residents, only 12 percent of them
have a formal account, 10.7 percent use their account to save, and use of
financial products and services is negligible. Regionally, financial inclusion is
highest in Addis Ababaas expected, and lowest in both Oromia and SNNP
regions. A gender gap in financial inclusion indicators is also observed.
Educated and financially literate diduare exceedingly included in the formal
financial sector. Financially capable adults are less included than those that are
not.

The empirical specifications focused on three dimensions of the financial
indicators: owning a formal financial accountingsa formal financial account

to save, and using financial products and services. Unusually, rural residents in
Ethiopia aramore likelyto use their accounts to save than urban residents. The
existence of gender gap in financial inclusion is also coefirmpirically.
Though it is not confirmed using the econometric estimation, there is also a
religious gap between Muslims and Christians. Furthermore, both general and
financial literacy positively correlate with financial inclusion indicators. Old
age lavers the probability whereas young people have a higher probability of
being financially included. Preference for formal financial institutions and
being married also increase the probability of financial inclusion. Finally,
financially capable individualbave a lower probability of being financially
included in Ethiopia. We have not found a significant association between
financial inclusion and shock. Nor did we find a correlation between financial
inclusion and religion.
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In Ethiopia, both voluntary andnvoluntary barriers are responsible for
financial exclusion. Both the descriptive and probit estimation inform us that
many socioeconomic factors are associated with reasons for not having a
formal account among Ethiopian adults. In line with other rebeas such as
DemirgugKunt & Levine (2008Fung 8| ov § a n,dins WéMeill | (201¢
(2019, and DemirglecKunt et al. (201} our results show that financial
capability (hcome) and education are the most important factors. Our analysis
reveals thaboth voluntary and involuntary exclusion are the most important
barriers in Ethiopia. They are influenced by two types of factors: (1) variables
that denote individual vulnerdly such as financial capability, gender, age,
financial capacity, and level of general education, and (2) geographic variables
such as living in rural areas and different regions, being worried about
unexpected expenses (shocks), and religisccordingto both the descriptive

and empirical results, the following policy recommendations are forwarded for
a better financial inclusion in Ethiopia.

Governmento-people transfer and viceersacan be made digitalized, for
example in the payment atility bills, school fees, both urban and rural
PSNPs, taxes (for the lower tax payer), transportation fees|nekthiopia,

as of 2015/16, there werdose to 8 million Productive Safety Net Program
(PSNP) beneficiaries in rural Ethiopia. As of 2017, the figrgached 15
million due to the recent recurrent drought. Most of the beneficiaries live in
remote areas and are fewsecure households with low incomes. The transfer

is made mostly in cash. Therefore, the government can consider this as a good
channel tdntervene and make the payment via formal accounts.

Promoting both financial and general educatidoth general and financial
literacy have been found to increase financial inclusion in Ethiopia. Ethiopia
has made progress in coverage of general educati the last decade; this
should be strengthened, for it also increases financial inclusion. Incorporating
financial education into the curriculum and using other teoth as the mass
media can be considered for better financial literacy and inclusion.

Addressing the disparity between urban and rural residents and among

regions.Financial and other forms effrastructure, such as electric power,
telecommunications, mobile banking, and agent banking can be develuped;
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number and branches ahicrofinance institutions and banks could be
increasedn the rural areas. Tigray and Amhara regions have a greater number
of microfinance institutions that hethemto realizebetterfinancial inclusion

than the othemregions. In Oromia and SNNP regions, special policy
intervention, particularly aimed at expanding access pdmtand use of
microfinance,is worth considering. The experience of Tigray and Amhara
regions can be used as a benchmark in this case.

Developing suitable products and serviées Muslims and vulnerable social
groups such as the young, women, and the.pldue descriptive results reveal
that financial inclusion varies between Muslims and Christians though the
econometric results do nabonfirm that. However, empirically, religio is
found to be one of the barriers to financial inclusion. Products and services
that comply with Islamic banking shoulse developed and expanded. Of
course, more surveys shoubeg carried outo know the actual demand for
such products and demands. Medable social groups such as women and
young people should be reach®ddeveloping products and services suitable
for them.

Financial education programs targeting females will enable them to develop a
reasonable understanding of owning a formal accoantd how to use
financial products and servicekthiopian females are among the most
excluded from the formal financial sector in the world. Products and services
that are suitable for females shoie creatively designed. Most females live

in rural area and with a low level of both general and financial education.
Introducing and expanding agent banking in rural Ethiopia will help females.
Both the descriptive and empirical results show that financial inclusion is
highly linked to incomegenerating cagality. It is also importanto address

the issue of gender inequality in economic activities.

Removing physical, bureaucratic, and financial barriers could expand the use

of formal accountsMany of the perceived barriers to open an account have a
significant correlation with many of the individual characteristics. Particularly,

as pointed out wearlier, i nivdordtunow ary f o
where or how t o ope,npraonc eadauar ceu nit,sd ,t odod i s
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@ oo expensive taodéd merk aah bedredacedigidenod ,
the right policy is put in place.

Nontraditional financial services and products such as agent banking and
mobile banking should be promoted and expanded in rural Ethidpime

than 85% of Ethiopians live in rural areas, and distance from financial service
providers is a major barrier for financial inclusion. Therefore, along with
increasing traditional services such as banking and increasing the number of
microfinance branched, will be better to promote mobile banking and agent
banking services.
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Annex
Table 3: Determinants of Barriers to Financial Inclusion
. Complex  Too far Too . No Prefer Prefer Lack of Lack of
Variables . No Benefit . . No reason
Process away Expensive knowledge  informal informal Trust Money
female -0.007 -0.0261* 0.00786 -0.0243 -0.0135 0.00836 -0.0168** -0.00226 -0.0184 0.0479**
(0.008) (0.0146) (0.0102) (0.0197) (0.0198) (0.0157)  (0.00729) (0.00402) (0.0220) (0.0209)
Age -0.002 0.00123  -0.000337 0.00026 0.00859* 0.00088 0.00197 0.00164  -0.0104** -0.000467
(0.002) (0.00326)  (0.00201) (0.0040) (0.00439) (0.0031) (0.00162) (0.00103) (0.00455)  (0.00459)
Age square 2.54e0 -9.77e06 4.71e07 7.33e6 -0.000106** 5.96e0 -1.56e05 -2.10e05  0.000124** -8.29e06
(2.57e) (3.93e05) (2.46e05) (4.81e05) (5.36e05) (3.94e05) (2.08e05) (1.37e05) (5.52e05) (5.56€0)
Marital status 0.0043 0.0236 -0.00264 0.0102 -0.0490*  0.0545*** -0.00917 0.000604 0.00462 0.00396
(0.013)  (0.0198) (0.0129) (0.0253) (0.0259)  (0.0187)  (0.00826)  (0.00540) (0.0263) (0.0265)
Religion -0.002 0.0394** -0.00967  0.0593*** 0.0180 0.0295*  0.0655*** 0.00286 -0.0633*** -0.0214
(0.009) (0.0155) (0.0130) (0.0204) (0.0208) (0.0164)  (0.00823) (0.00455) (0.0235) (0.0250)
Secondary 0.0062 -0.00220 -0.00281 -0.00398 -0.0413 0.0451* 0.0126 0.00488 0.00579 0.0268
(0.011) (0.0174) (0.0125) (0.0245) (0.0265) (0.0201)  (0.00829) (0.00509) (0.0262) (0.0236)
Tertiary 0.0167 0.0118 -0.0122 0.0503 -0.0502 -0.0213 0.00674 -0.00608 0.0346 0.0153
(0.018) (0.0404) (0.0234) (0.0467) (0.0522) (0.0337) (0.0174) (0.00813) (0.0502) (0.0418)
Rural 0.0082 0.132%** 0.0133 0.192*** 0.0811*** 0.0227 0.00214  -0.0113* -0.136*** 0.00407
(0.0112) (0.0195) (0.0118) (0.0242) (0.0260) (0.0181) (0.00787) (0.00468) (0.0241) (0.0230)
Tigray -0.03*  -0.0526** -0.0542 -0.0488 -0.0558 -0.0923*** -0.0209 0.00465 0.0822** 0.0202
(0.0166) (0.0253) (0.0401) (0.0387) (0.0369) (0.0309) (0.0132) (0.00791) (0.0394) (0.0383)
Amhara -0.014 -0.0320 0.0195 0.0851*** 0.0330 0.0173  -0.0358*** 0.0240** 0.0986*** -0.0741*
(0.015) (0.0214) (0.0209) (0.0323) (0.0317) (0.0234) (0.0124) (0.00991) (0.0368) (0.0344)
Oromia -0.007  -0.129*** 0.0355* 0.0554** -0.00549 -0.0518*** -0.0143** 0.0187* 0.160*** 0.0101
(0.012) (0.0175) (0.0185) (0.0270) (0.0271) (0.0194) (0.00676) (0.00853) (0.0321) (0.0283)
SNNP 0.0366*** -0.00420 0.150*** 0.0693** 0.0680** -0.0127  -0.0633*** 0.0196** 0.0590 -0.0401
(0.013) (0.0197) (0.0194) (0.0292) (0.0288) (0.0216) (0.0134) (0.00775) (0.0362) (0.0329)
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Variables Complex Too far Too . No Prefer Prefer Lack of Lack of
Process away Expensive No Benefit knowledge informal informal Trust Money No reason
Addis Ababa -0.023  -0.142%* 0.1271%** 0.0766*  -0.187*** -0.131%** -0.0372* 0.00147 -0.0125 0.0727*
(0.0220) (0.0528) (0.0260) (0.0458) (0.0607) (0.0404) (0.0195) (0.0116) (0.0444) (0.0412)
Shock -0.00745 -0.00972 0.00987 0.0222 0.0134 -0.0530***  -0.0190*** -0.00651*  0.0667*** -0.0344
(0.00864) (0.0138) (0.0100) (0.0196) (0.0203) (0.0165)  (0.00716)  (0.00522) (0.0239) (0.0230)
Finliteracy -0.00415 -0.00726 -0.00653 -0.0844*** -0.213*** 0.0299* -0.00701  -0.000785 0.0396* 0.139%**
(0.00976) (0.0152) (0.0102) (0.0213) (0.0224) (0.0173)  (0.00743)  (0.00463) (0.0239) (0.0218)
capability -0.0151*  -0.064*** 0.0107 0.00166 -0.0345  -0.0343** 0.0112 -0.00240 0.0689*** -0.0192
(0.00866) (0.0156) (0.0133) (0.0232) (0.0239) (0.0174)  (0.00783)  (0.00465) (0.0259) (0.0249)
Observations 3,810 3,810 3,810 3,810 3,810 3,810 3,810 3,810 3,810 3,810

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Factors Affecting Savingsas Meansof Economic Growth
in Ethiopia

Hassen Beshit

Abstract

This study used eimtegration and vector error correction model (VECM) to
examine the causal relationship between the growth rate of real Gross Domestic
Savings (GDS) and growth rate of real Gross Domestic Product (GDP) for
Ethiopia. The estimation was dertaken for the period 1968013, using Eview9
software. In the analysis, the time series properties of macroeconomic variables
were ascertained by using the Augmented Dickey Fuller (ADF) unit root test
procedure. Finally, the longun relationship betweaevariables was explored by
utilizing the Johansen procedure. The ADF test showed that there was unit root
after the first differenceThe estimated results indicated at most four order of
integration or 1(4) for the series was considered. From the rethétcoefficient

of the ceintegrating equation indicates that about 73.3 percent of disequilibrium
corrected each year by change in aggregate domestic saving with respect to
income, money supply and pricéross domestic savings in Ethiopia are affected
by age dependency ratio, real exchange rate, real interest rate, real gross
domestic product, foreign capital inflow and money supply both in the short and
long run. Elasticity of exchange rate with respect to domestic savings is high and
significant in tke long run. This implied that continuous depreciation of real
exchange rate has a direct impact on encouraging domestic savings. This would
improve terms of trade and foreign capital inflow. Addressing institutional
(through sensible policies such as falimation of the informal sector) and
structural problems (such as infrastructural provision and efficient and relevant
education policy) is also noted in the empirical literature as influencing savings
mobilization.
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JEL Classification: E21

1 Hassen Beshir is Associate Professor in Agricultural and Applied Economics at
Wollo University in Ethiopia.
Email: hasen.beshir@wu.eduatd/orhassenhussien@gmail.com


https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?code=E21
mailto:hasen.beshir@wu.edu.et
mailto:hassenhussien@gmail.com

Hassen BeshirFactors Affecting Savings as Means of Economic Growth in Ethiopia

1. Introduction

Savings have always figured prominently in both theoretical analysis and
policy design in both developed and developing economies. This prominence
emanates from their assumed direct theoretical link to future economic growth
and current expenditure levelga its link to consumption. Early theories of
economic growth emphasized the role of savings as a source of capital
accumulation and, hence, growth. Similarly the aggregate debeedl
theory of Keynesian economics also focused on aggregate expenahiaie,

has a direct implication to savings. Due to their@ereupation with shosterm
macroeconomic adjustment and stabilization policies, the emphasis on savings
was relatively neglected in the 1980s in many African countries. But the focus
on economic wth and, hence, on savings seems to have resurfaced in the
1990s and afterwards. This interest is partly due to the belief that one of the
reasons for slow growth in staharan Africa is the low rate of savings
relative to other developing regions (SdttrHbbelet al, 1996; Aryeetey and
Udry, 1999). This is in particular true when one compares the level of
domestic savings and investment in Ethiogee(Figure 2).

Savings could be examined in terms of their aggregate behavior or at a
personal ohousehold level. In addition to distinguishing the unit of analysis,

it is also imperative that a distinction be made between saving behavior in
developed and developing economies. As Deaton (1989) noted, there are many
good reasons which indicate thattfas that determine saving behavior in
developing countries are likely to differ from those of developed countries.
These differences include both macroeconomic aspects of savings (mainly
related to institutional and policy issues) and microeconomic fa¢soich as
family structure and type of asgetrtfolios available for households in the
two groups of countries). Banking services are given in the form of mobilizing
savings (deposit), extending credit, international banking (trade, exchange and
money tensfer) and other legal transfer payments. There is limited current
literature on the effect of these services on enhancing economic growth. The
research questions of this study are: Do savings, credit, and investment
granger cause economic growth indivadly or collectively? What are the
factors affecting savings and credit as means of enhancing economic
development in Ethiopia?
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The objective of this study was to examine the factors affecting domestic
savings in Ethiopia to draw policy lessons that amtiqudarly relevant to the
Ethiopian economy. The remainder of the paper is organized as follows:
Section Two focuses on GDP, savings, credit, exchange rate, and investment
trend and their measurement issues in Ethiopia. Section Three presents the
theoretcal determinants of savings. Section Four presents data and
methodology. Section Five presents estimation and results. Finally, Section
Six presents summary and the policy implications of the results examined in
the paper.

2. Measurement Issues, Credit, Fongn Exchange, Growth,
Investment and Saving Trends in Ethiopia

It has to be noted from the outset that data problems in examining savings,
investment and growth behavior, both at the macroeconomic and
microeconomic levels, particularly in developing coig®, are pervasive. For

i nstance, at the macroeconomic | evel, f
the residual between two large magnitudes [GDP and consumption], each
itself measured with errors (Deaton, 1¢

leve, i The standard household survey may
concept of income is itself extraordinarily complex, and most people in
developing countries have little reason to distinguish between business and
personal cash tr an dyeeteyiaochldy (199D)ealsdt o n 1
noted that in the case of s@aharan Africa, nofinancial assets (livestock,

stocks of goods for trading, grain and farm inputs) dominate their asset
portfolios, which in essence are used to smooth out consumption over time.

What is more, due to distortions in the trade sector that result in illegal capital
outflow (via overinvoicing of imports and undeénvoicing of exports, for

instance), saving will be underestimated when calculated as the sum of trade

and government sulgses and domestic investment (Deaton, 1989). Analysis

of saving behavior in the absence of the above considerations will, therefore,

make it inaccurate and in their presence complex.

With this background informatieam and us
Devel opment I ndicator so, the growth of
Ethiopia is presented in the following figures. From Figure 1, we observe a
high relationship between GDP and Gross Domestic Savings (GDS). A small
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percentage change in GDP wouldsult in a higher amount as well as
percentage change in domestic savings. However, there is a high financing
gap, which is the difference between gross domestic savings and gross
domestic investment. This gap is financed mainly through loans and aid.

Figure 1: Growth Rate of Gross Domestic Product (GDP) and Gross
Domestic Savings (GDS)
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Figure 2: Percentage of Gross Domestic Investment and Savings:
Financing Gap
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Figure 3: Percentage Growth Rate of Credit, Exchange Rate and GDP in

Ethiopia (19652013)
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From Figure 3, we observe a high association between growth rate of GDP,
credit and exchange rate.

3. Theoretical Aspectsof Saving Behavior
3.1 Saving and Growth

Economic theory has maintained for long that saving or capital accumulation
is the main determinant of economic growth, which can be understood as a
sustained, longerm rise in the income of a country. Lewis (1954), among
ot her s, not ed emif fhéehtieeorg of econonaicl devplopmdnt is

to understand the process by which a community which was previously saving
4 or 5 percent of its national income or less, converts itself into an economy
where voluntary saving is running at about 12 to 15 pet oé national

i ncome or moreo. This belief implied th
investment and, second, saving is a prerequisite for economic growth.
Similarly, all the neoclassical growth theories developed in the 1950s and
1960s also ephasized the importance of saving in the economic growth
process. This emphasis could be summarized in the following stylized facts:
higher saving leads to higher investment, and higher investment leads to
economic growth. The presumption of this reasorimghat, at least in a
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closed economyexpost domestic saving must equaxpost domestic
investment.

According to the above theories, investment is directly related to output

growth via the incremental capital output ratio (ICOR), at least during the

transition to its steady state level or in the short run. The more recent
endogenous growth theories go even further by asserting that saving and
investment (combined with technological progress and human capital) induce
both shorterm and longerm econont growth (Romer, 1986; Lucas, 1988).

The implication of the above theories is that, as Schhilidiel et al. (1996)
not ed, ASaving i s automatically transl
hence, growth, and that this translation is simply the mechamtarlying

the positive correlation between saving and growth that is observed in
practice. 0 Caroll and Wei l (1994) ar gue
between saving and growth is partly due to the fact that growth precedes
saving even under thessumption that saving is automatically translated into
investment. Not incorporating this tweay causality between saving and
growth would, therefore, overestimate the contributions of saving to growth.
Such a finding makes the policy implication complax it is difficult to
determine which one to targetsaving or growth. In suBaharan Africa,
Elbadawi and Mwega (1998) argue that regardless of the direction of
causation (i.e. even if saving follows economic growth), focusing on policies
that enhancerjvate savings is important for at least two reasons. First, even if
saving is the result and not the cause of economic growth, empirical evidence
suggests that sustaining a high rate of growth requires a high level of
accumulation of capital, which rege# a high level of saving. Second, due to
the limited external resources of sBaharan African countries (limited ability

to borrow from international capital markets and the conditionality imposed
when borrowing from multilateral financial institutionshobilizing national
saving to maintain a high rate of investment and, hence, growth is essential.

Various studies that have cast doubts on the conventional wisdom that savings
engender economic growth (Harrod, 1939; Domer, 1946; and Solow, 1956)
indicatethat an increase in savings translate into high investment, which in
turn stimulates economic growth. The apparent effect of higher savings is to
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increase the availability of funds for investment. The more capital goods a
nation has at its disposal, theora goods and services it can produce (Degu,
2007). To achieve this, it is a requirement to fad#itthe development of
sound domestic financial systems, especially in the countries that are less
advanced in their economic transformation. Improving rigia
intermediation can be a key factor to raise the level of domestic savings and to
efficiently channel them into growdbnhancing investment. However,
financial deepening has to reach a certain level before the financial system can
intermediate efficiatly in channeling savings into productive investment.

The theoretical linkages of savings, investment, and economic growth
discussed suggest that, first, as noted earlier, the theories do not provide a
clear direction for policy makers as to whishould be targeted first (savings

or growth). It is true that this does not diminish the importance of savings for
African countries for reasons appropriately stated by Elbadawi and Mwega
(1998) above. But to design an appropriate policy, it is usefulldarlg
identify the exact causative linkage in order to distinguish between what is an
instrument and what is a target, both in the short run and the long run. Second,
the determinants of savings and investment differ at a theoretical level.
Therefore, at policy level the presumption that savings are directly translated
into investment may not hold. Arguably, this is more likely to be the case in
more recent years than before for at least two reasons: first, due to the increase
in availability of financidinstruments, not all savings are used for productive
investment (but instead, at least some of them, may be diverted to what is
called o6éportfolio investmentd or Ospec
due to liberalization, the relationship betwekmestic savings and domestic
investment incorporate an international dimension. That is, the net change in
capital flow is what determines investment and not necessarily the level or rate
of domestic savings. A case in point is the average investo«3DP ratio of

18.5% visa-vis the average domestic savings to GDP ratio of about 12.1% for
the period 1962013 in Ethiopia, which is largely true in most SSA countries.

3.2 Saving and Consumption Smoothing

Given that saving is a postponed consumptionad always been examined in
relation to consumption smoothing behavior. This is because a decision by
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households or individuals to consume or save is a joint decision. This decision
is the main determinant of national savings. The relationship betweeary savi
and consumption could be summed up in the predictions of the two popular
models of consumption behavionamely, the permanent income hypothesis
and lifecycle models of consumption. These two models are based on the
premise that the motive for saving to average out consumption over an
infinite time horizon (in the case of the permanent income hypothesis) or a
finite time horizon with overlapping generations (in the case of theyitée
model). In general, both theories predict that consumptiatetsrmined by
life-time resources rather than incomes in particular periods. This suggests
that, in the absence of borrowing constraints, saving or dissaving is used as a
mechanism to adjust the optimal consumption over theitife horizon.

However, theview that demographic factors affect savings is not shared by all
researchers. For instance, Koskela and Viren (1989), Kennickell (1990), and
Caroll and Summers (1991) question the significance of age structure in
determining saving behavior. Kennickelynd Caroll and Summers, in
particular, argue that differences in aggsumption profiles are too small for
demographic factors to significantly affect saving rates. Regardless of the
merits of the above theories in explaining the saving behavior in g&dklo
countries, the determinants of saving in developing countries are likely to
differ in many significant ways. Deaton (1989) documents some of the
features that may influence household saving behavior in developing
countries. These features include t#ofving: there are a large number of
households who are poor; the economy is dominated by agriculture;
households face an uncertain income flow and have different demographic
structures; and liquidity constraints are binding. Given these features,
therefae, how households smooth consumption over time and decide on how
much to save is likely to differ from the basic predictions of the above
discussed intetemporal models of consumption and saving behavior. In
explaining the motives for saving in develapinountries, which exhibit the
above features, Birdsall et al. (1999) argue that since households operate in a
multigenerational context, the need to save for retirement is not important as
adults expect that their children will support them during old kgether, due

to the uncertainty of income (say, owing to the volatility of agricultural
output), such households may not be able to predict future income and, hence,
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plan consumption and saving over a ld@gmge horizon. Lifecycle models,
which are basedn an intettemporal decision scheme, are, therefore, likely to
have little explanatory power in predicting the saving behavior in poor
countries.

As more recent theories emphasize, the main motives for saving in poor
income countries are likely to begmautionary (against random decreases in
income as shonun buffering) or to finance private investment since
availability of credit for such purposes tends to be scarce. At a policy level,
this implies that high rates of return on investment will enaparsaving
(Birdsall etal., 1999). This, of course, is only true if the rate of return on
investment is higher than the rate of time preference. But as Birdsall et
(1999) noted, given the subsistence nature of such economies, the rate of time
preferene is relatively high since there are not many goods (luxuries, for
instance) that could be removed from the consumption bundle. The above
arguments suggest that, in addition to a concerted effort to provide access to
credit facilities to increase investrigmesigning tax and other policies to
ensure the profitability of investment will be required to encourage saving.

Further, a common consideration in the context of consumption smoothing
and saving is the impact of interest rates on savings. Theongtitalimpact

of the real interest rate on savings is ambiguous. This is because a change in
interest rate implies both substitution and income effects. For instance, an
increase in income implies that tomorr
cheaper (othe opportunity cost of current consumption increases), which in
turn implies a positive impact on savings. On the other hand, an increase in
expected income (resulting from high interest rate income) will lead to an
increase in current consumption anderdéfore, a decrease in current savings.
The usual assumption is that the substitution effect dominates and, therefore,
an increase in real interest rates (above the rate of time preference) will have a
negative impact on consumption and a positive impactsavings. Even
though, as will be discussed in the empirical evidence section, the impact of
real interest rates in the case of developing countries is very little, if at all,
many theories pay a significant attention to it as a determinant of savings. It
has to be noted, however, that the evidence regarding the effect of real interest
rates on savings is mixed at best. For instance, Giovannini (1985) and
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SchmidtHebbel, Webb and Corsetti (1992) found no significant impact of real
interest rates on savingwhile Ogaki, Ostry, and Reinhart (1995) found
positive effects that are small and very sensitive to income levels.

3.3  Saving and External Sector

In the case of open economies, the determinants of savings are more complex.
For instance, eveexpostsavings may not equal investment as long as there is
no constraint to capital flow across national boundaries. For instance, capital
inflows in the form of concessional loans and foreign aid have an impact on
national savings. As noted earlier, the usuaionale for granting aid or
concessional loans has been augmenting domestic savings. But if, instead, as
many researchers (Elbadawi and Mwega, 1998; Dayddti and Thimann,

1997; SchmidHebbelet al, 1996; and Massoet al, 1995) noted that foreign

aid is used to smooth out consumption instead of investment, it will have a
crowdingout effect on domestic savings. That is, foreign aid is a substitute
and not complementary to national savings. Recent empirical evidence seems
to support the crowdingut dfect of foreign aid on national savings more than

the complementarity hypothesis (For more details, see Hawalti and
Thimann, 1997; Schmidilebbelet al, 1996; Global Coalition, 1993).

A related issue usually considered in the literature as infingnsaving
behavior is changes in terms of trade, otherwise known as the Harberger
LaursenMetzler effect. At a theoretical level, this effect is examined in an
inter-temporal optimization model. Accordingly, this theory predicts that a
temporary improvend in terms of trade would lead to an increase in savings
by increasing temporary income or wealth. But the effect of permanent
changes in terms of trade on savings is ambiguous (Ezyaki and
Thimann, 1997; Schmidilebbelet al., 1996). Mwega (1997) argues that the
effect of terms of trade is important in SSA countries due to their narrow
export base and the price volatility of primary exports. He cites some evidence
that this, indeed, was the case in Kenya in which coffee pnoglutiral
households were able to save about 60 per cent of their windfall during the
19761977 coffee booms.
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3.4 Saving and Macroeconomic Policies

In principle, government policy could have a potentially significant influence

on national savings eitheby directly increasing public savings or
implementing policies that increase private savings. Such policies include
irevenue policy (tax structure, tax in
income redistribution), and the degree

4, Data Source and Methodology
4.1 Data Source

The main source of data for this study is the national income accounts of
Ethiopia as prepared and compiled by the Ministry of Finance and Economic
Development (MOFED), Department of Natioratcounts, from 1965 to
2013. In addition, data from the Ethiopian Economics Association (EEA), the
World Bank Africa database and the National Bank of Ethiopia are used when
such pieces of information as age dependency ratio, domestic savings, etc. are
required. If data were available for long periods of time, it is fairly long
enough to analyze and use aictegration of nine to ten variables with
reasonable lags. Hence, scarcity of data for such periods limits the study to
analyzing only for four to sixariables with reasonable lag lengths.

4.2  Analytical Procedure

This study uses annual data to model saving behavior in Ethiopia. The
Johansen contegration procedure was used to determine the existence of co
integration (longrun equilibrium) relationsip between domestic savings and
other macroeconomic variables. The-igtegration procedure requires time
series in the system to be nstationary in their levels. Johansen developed a
multivariate ceintegration method in 1988, which is still the mositable
approach to test variables that are usually endogenous and simultaneously
determined (Enders, 2010). The four important points to be considered before
performing ceintegration tests, according to Enders (2010), cited in
Widarjono (2007), are: fits cointegration refers to one or more linear
combinations of noistationary variables. Second, all variables must be
integrated of the same order. However, this condition is not necessarily
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required in all cases. It is possible that variables are ineshiaf different

orders. Third, there may be as many dslmearly independent eimtegrating

vectors if a linear combination of neant at i onary variabl es
The number of cantegrating vectors is called the-ogegrating rank (r). If

more than two time series are considered, it is possible to have more than one
co-integrating rank. Finally, consider the case in which each variable contains

a single unit root. Before conducting the-integration tests, the lag lengths

are determined by sing the minimum value of the Akaike information
criterion.

Testing for stationarity

It is imperative that all time series in theiiobegrating equation have the same
order of integration. Thus, the study first ascertains the time series properties
of domestic savings and other macroeconomic and demographic variables by
using the augmented Dické&uller (ADF) test for stationarity (Dickey and
Fuller, 1979 and 1981). The equation estimated for the ADF test is stated as
follows: Stationary time serieglata happen if the average, variance and
covariance at any lag are still constant at any time (Dickey and Fuller, 1979).
The individual macroeconomic series are tested for the order of integration to
determine whether or not they are stationary. A numbgrsts for stationarity

are available in the literature; these include the Didkdier (DF) test (Dickey

and Fuller, 1981), the Augmented Dickieyller (ADF) test (Said and Dickey,
1984), and the PhilipBeron (PP) test. A standard test for1stationaity is the
Augmented DickeyFuller (ADF) test (Said and Dickey, 1984).

For each seriesothe test statistic was measured by the following regression:
p
Xt = Kurtqd B Kt U (1)
k=1
where,
= savings at time t
= first difference operator
=time indicator
=the error term
: U a=pdranfieters to be estimated
= number of lag of the macroeconomic series to be included.

XC(CO'_'BE
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The first stage is to test whether each series is stationary, i.e., i (0). If the null
hypothesis of non stationarity cannot be rejected, that is, the absolute value of
the ADF statistic is smaller than the critical Augmented Dickey Fuller (ADF)
value, the the next stage is to test whether the first differences are stationary.
If the null hypothesis of nestationarity cannot be rejected, then the series is
still not stationary. Therefore, differencing continues until the series becomes
stationary and ordenoted. The process is considered stationary] if/£1;

thus, testing for stationarity is equivalent with testing for unit rodts X)

under the following hypotheses:

H.: =0 the series is neatationary or there is existence of unit root.
H: ui o the series is stationary or there is white noise in the series.

The hypothesis of nestationarity will be accepted at 0.01 or 0.05 levels if
ADF is greater than the critical value.

Selection of lag length

For the determination of the lag lengthlie included in the VAR (Vector

Aut o Regression) model , Akai kebs (1974
Greene (1993and Engle and Granger (1987), information criterion (AIC),
Schwarzés Bayesian i nf or maQuinnccrterienr i t er i o

(HQIC) are used for VAR models. When using AIC, SBC or HQIC based on
the estimated standard errors in respective equations, the model with the
lowest value from the AIC, SBC or HQIC will be chosen.

SBIC =In( §+KTInT
HQIC =1 n)4£2K/TInT
AIC =1 nd)£aAT

In this paper, the AIC was used because it has the lowest estimated standard
error when compared with others. AIC can be described by the following
equation:

AIC = | i+ 2K/ (2)
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where:
02 = the variance of the estimated residuals;
T = the number of parameters;
K = the sample size.

The maximum lag length begins with 3 lags and proceeds down to the
appropriate lag by examining the AIC, HQIC and SIC information criteria.

The number ofdgged difference terms to be included can be chosen based on

t-test, Ft e s t or the Akai kebs information cr
Granger (1987).

Testing the number of ceintegrating relationships

Johansen also proposed two likelihood ratistigenamely, Eigen value and

trace statistics for the determination oftris a maximum likelihood ratio test
involving a reduced rank regression bet
trace has a null hypothesis of a humber cintegrating vect® being less

than or equal to r, while in the alternative hypothesis there are more than r co
integrating vectors. A d d-integrating eettdrsy |, & me
against r+1 céntegrating vectors. For both tests, if the test statistics is more

than the critical value, we reject the null hypothesis. Testing is conducted as a
sequence and under the null, r = 0, 11..When r = 0, failing to rejectwill

complete the test. But if this is not the case, meaning wken=h0 is not

rejected, th test continues until the null is no longer rejected.

(a) The trace statistics is computedolfansen and Juselius (1990) and
Rapsomanikigt al.(2005)) as:

! <>+ m .

o
where:
si = estimated Eigen valueharacteristic roots) obtained fronmatrix
T =the sample size
R =number of ceintegrating vectors
N =number of variables undeonsiderations.
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(b) The maximum Eigen value statistics is computed as:
max(r/r+ 1) =i t In (1i &+ 1) (4)

T = the sample size

( @) =estimated Eigemaluegcharacteristic rootg)btained fronthe@ matrix
Ho: there is no céntegrating vector between the estimated series.
Ha: there is centegrating vector between the estimated series.

If the value ofe-trace ande-max exceed the critical value, reject the null
hypothesis and accept thaternative hypothesis of more idotegration
vectors at 0.05 or 0.01 level. Absence of antegrating relationship spots
nonexistence of longun relationship.

Vector Error Correction Model (VECM)
If macroeconomic series are integrated of the same ardka series of each
model is ceintegrated, a vector error correction model (VECM) is appropriate
to determine the multivariate relationships among variables. Johansen defined
two matricesU and b suckUbjhatwheUandbb oarhe (n x
matrices.The procedure is based on a maximum likelihood estimation of the
error correction model and each twariable system is modeled as a vector
auto regression (VAR) as in the following equati@ladapo and Momagh
2007;0jiako, 2012; andHopcraft, D87):

p

Xt = |J+é X1+ Xk + ¢ b (5)
i-1
where:
X = the vector of endogenous variables
9 = the matrix of short run coefficients
’ = the matrix of longrun coefficients
U = the vector of independent andrmally distributed errors
K = number of lags, and should be adequately large enough both to diygture

shortrun dynamics of the underlying VAR and to produmemally
distributed white noise residuals.
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If the coefficient matrix’ has a reduced rank< n, then there exish x r
matricesUandb each with rank such that = U BandbNj; is stationaryy is

the number of cantegrating relationships; the elementsadre known as the
adjustment paramets in the vector error correction model and each column
of bis a caeintegrating vector. It can be shown that for a givgifie maximum
likelihood estimator ofb defines the combination of Xthat yields ther

largest canonical correlations ofX: with X, after correcting for lagged
differences and deterministic variables when present. Johansen proposed two
different likelihood ratio tests of the significance of these canonical
correlations and the reduced rank of theatrix.

The procedure fotesting ceintegration is based on the Error Correction
Model (ECM) representation okt given by Ahmed and Rustagi (1987),
Oladapo and Momof2007), Ojiako (2012), and Hopcraft (1987):

p-1

C@(tzl.l"‘la OiCO(t-l""Xt'rk"'Ct’"'tb (6)
i-1

where:

® = the difference operator

Xt = (nX1) vectorof i (1) (i.e integrated of order one) series

3 = -(iT -6 éé, K)

i = 1, 2, é¢éele, Kk

’ = -(i- " - "k) each of 1is an (n X ) matrix of parameters

k = number of lags

Q = an identical and independently distributedimensional
vector ofresiduals with zero mean and variance matrix

b = co-integrating vector (containing the lomgn)

M = constant term

t = time trend.

SinceX: k is i(1), butlX: andUXi variables are i(0) (i.e., integrated of order
zero), equation (9) will be balancedUX; - « is i(0). Therefore, it is th&
matrix that conveys information about the lemg relationship among the
variables inX:. The rank ofd, r, determines the number of -agegrating
vectors,as it determines how many linear combinationXtoére stationary. If
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r = n, thevariables are ationary in levels. It = 0, no linear combination of
Xt is stationary.

If 0 <rank(@) =r <n, and there ara X r matricesJandbs uc h = hl@ o,
then it can be said that there amo-integrating relations among the elements

of Xt. The ceintegrating vectob has the property thét %t is stationary even
though Xt itself is nonstationary. The matrixX) measures the strength of the
co-integratingvectors in the ECM, as it represeni tspeed of adjustment
parameter.

Empirical model

To determine the lorgun relationship between domestic savings and
variables, the Johansen -itdegration procedure is used (Johansen and
Juselius, 1990; Johansen, 1991). The procedure involves thetiestimia

VECM. Suppose that the two I(1) variablesgd z are cointegrated and that

the cointegrating vectoris () . Then al IDy=y-ig Bzandvar i abl
(y-d @ are 1(0). The VECM used in the study is specified, based on Green

(2004), as follows:

Do N 8D ‘4 Prg E o (7)

where, y is the endogenous macroeconomic variables zhe exogenous
variables, Xjbis the trend component, anB represents the difference
operator. The model describes the variation; iagund its longun trend and

the vector error correctionyd &, which is the equilibrium error in the model

of co-integration. The VECM allows causality to emerge even if the
coefficients of the lagged differences of the explanatory variable are not
jointly significant (Granger, 1983; Engle and Granger, 1987; Miller and

Russek, 1990; Miller, 1991; Dawit, 2003). ¥ is scalar, then the error
correctionterm will also be scalar.
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4.3 Definition, Measurement and Hypothesis of Variables

Variables considered in the model are defined, measured and hypothesized in
the following table.

Table 4.1 Definition, Measurement and Hypothesis of Variables

Type and definition of variables Measurement* Hypothesis
Dependent variables

Domestic savings (LDS) Dollar

Independent variable(s)

Age dependency ratio (LADR) Ratio -
Domestic credit (LDC) Dollar +
Net domestic investment (LDI) Dollar +
Consumer price index (LP) % -
Real gross domestic product ( LRY’ Dollar +
Term of trade (LTOT) % +
Foreign capital flow (LFCF) Dollar +
Real foreign exchange rate (LRER) Dollar +
Real interest ratd_RD) % -
Money supply (LM) Dollar -

*Real value of natural logarithms
5. Estimation Approach, Results, and Interpretation

Obviously the econometric specification may differ from the general
theoretical specification. Based on recent innovations in time series
econometrics, the estimation was, in fact, carried out by formulating a Vector
Error Correction Model. The estimatiavas undertaken for the period 1965
2013 using Eview 9. The first step in dynamic modeling is to test for
stationarity for the variables of interest. All variables considered are non
stationary at 1% significance level at their level. ADF test statistiggesi

that the levels are nestationary (Table 5.1), whereas the first differences of
each variable are stationary at less than 5% probability level. For example, the
hypothesis that domestic saving (LDS) at its level has a unit root cannot be
rejected buthat its difference has a unit root can be rejected. Domestic saving
is | (1). Therefore, as we observe from the following table, the levels of the
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variables are necstationary and their first differences are stationary at less
than 5% significance leleThis means that the associated lag polynomial
contains a unit root. If we use the levels for regression analysis, our regression
is spurious. On the other hand, if we usedifferencedwe will loss the long

run determinants of the model. Moreover,tunal logarithm of each
macroeconomics variable is required to avoid normality and heteroscedastic
problems and to help to estimate elasticities of the variable.

Table 5.1 Unit Root Test Using Augmented Dickey Fuller Test Statistic

Variable ADF Test Statist.ic
Level 15t Difference

Domestic saving (LDS) -2.17 -4.15
Age dependency ratio (LADR) -2.51 -3.01
Domestic credit (LDC) -1.52 -3.31
Net domestiégnvestment (LDI) -0.04 -3.55
Consumer price index (LP) -0.56 -3.96
Real gross domestic product ( LRY) 1.10 -4.86
Term of trade (LTOT) -1.74 -6.28
Foreign capital flow (LFCF) -0.47 -5.88
Real exchange rate (LRER) 0.33 -4.52
Real interest ratd_.RD) -0.89 -3.50
Money supply (LM) 2.70 -5.71

1% Critical Value*-3.6117, 5% Critical Valu&-2.9399, 10% Critical Value2.608
*MacKinnon critical values for rejection of hypothesis of a unit root
Source: Own Computation, 2015

After determining the order of integration of the variables, an attempt is made
to undertake unrestricted VAR. Based on the unrestricted VAR result, the
appropriate lag length using Johansen approach is determined (Johansen and
Juselius, 1990; Johansen91%. Based on Swartz (SC), Har@uin (HQ) and

Akaike information criteria (AIC), the appropriate lag length is determined as
one. After determining the lag length, the next step is to determine co
integrating equations. The result suggests that zerotegration is rejected at

1% significance level. Hence, the variables have at most-ihtegrating
relationships (Table 5.2).
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Table 5.2 Johansen Ceintegration Test

. . Trace Max-Eigen
Hypothesized Eigen — —
... 5% Critical - 5% Critical

No. of CE(s) value Statistic Statistic

Value Value
None 0.92 477.65* 285.14 117.14* 70.54
At most 1 0.80 360.51* 239.24 74.89* 64.50
At most 2 0.76 285.62* 197.37 67.26* 58.43
At most 3 0.67 218.36* 159.53 51.99* 52.36
At most 4 0.64 166.37* 125.62 48.13* 46.23
At most 5 0.54 118.24* 95.75 36.51 40.08
At most 6 0.48 81.74* 69.82 30.92 33.88
At most 7 0.39 50.82* 47.86 23.49 27.58
At most 8 0.28 27.32 29.80 15.34 21.13
At most 9 0.16 11.98 15.49 8.18 14.26
At most 10 0.08 3.80 3.84 3.80 3.84

*(**) denotes rejection of the hypothesis at 5% and (1%) significance level
L.R. test indicates 4 emtegrating equation(s) at 5% significance level
Source: Own Computation, 2015

Comparing the trace and maximum Eigen value statistics with the
correspondig critical values, it can be seen that the null hypothesis of no co
integrating relationship can be rejected at the 5 percent significance level for
the variables. The results from the trace and maximum Eigen value test
indicate that there are at most fato-integrating vectors. This implies that
there existed a longun relationship between the variables. The next step is to
undertake hypothesis testing on the significance of coefficients of the variables
in the longrun structural equation. This helgs identify the major
determinant variables in the model. This is made by imposing restriction on
the beta parameters. From the likelihood ratio statistics, domestic investment,
real gross domestic product and foreign capital flow are the-riamg
determirants of domestic savings in Ethiopia (Table 5.2). However, likelihood
ratio (LR) statistics is wedded to the normal distribution and limits its
generality (Greene, 2003). Therefore, an alternative to LR statistics is to use
robust estimator using Eng@ranger causality test, which uses F test
statistics. Based on the Granger causality test (Engle and Granger, 1987),
domestic credit, consumer price index, real gross domestic product, terms of
trade, real exchange rate, real interest rate, foreign camtal 8nd money
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supply are the significant variables that Granger causes the dependent variable
- in our case domestic savings (see Table 5.3). Moreover, Granger causality
for blocks was also made (Appendix Table 1). The results indicated that age
dependencyatio, domestic investment, real interest rate, real exchange rate
and terms of trade granger cause the rest of the macroeconomic series.

Table 5.3 Engle-Granger causality test by Block

Null Hypothesis: Obs F-Statistic Probability —Decision
Production block

LRY does not Granger Cause LDS 47 9.07 0.00 Rejected
LDS does not Granger Cause LRY 6.61 0.00 Rejected
Demand block

LDI does not Granger Cause LDS 47 9.15 0.00 Rejected
LDS does not Granger Cause LDI 7.28 0.00 Rejected
LDC does not Granger Cause LDS 47 1.49 0.24 Accepted
LDS does not Granger Cause LDC 1.59 0.22 Accepted
LADR does not Granger Cause LDS 47 0.78 0.47 Accepted
LDS does not Granger Cause LADF 0.79 0.46 Accepted
LFCF does not Granger CauseS 47 1.08 0.35 Accepted
LDS does not Granger Cause LFCF 0.93 0.40 Accepted
LM does not Granger Cause LDS 47 2.46 0.10 Accepted
LDS does not Granger Cause LM 6.27 0.00 Rejected
Price block

LP does not Granger Cause LDS 47 2.38 0.10 Accepted
LDS does not Granger Cause LP 2.59 0.09 Rejected
LTOT does not Granger Cause LDS 47 0.75 0.48 Accepted
LDS does not Granger Cause LTO1 2.44 0.09 Rejected
LRER does not Granger Cause LDS 47 1.19 0.31 Accepted
LDS does not Granger CausRER 1.58 0.22 Accepted
LRD does not Granger Cause LDS 47 0.27 0.77 Accepted
LDS does not Granger Cause LRD 4.92 0.01 Rejected
LRER does not Granger Cause LTC 47 2.55 0.09 Rejected
LTOT does not Granger Cause LRE 2.74 0.08 Rejected
LRD doesnot Granger Cause LTOT 47 0.38 0.69 Accepted

Source: Own Computation, 2015
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The diagnostic test result suggests that thenmgrating vector is unique and

in terms of the structural relationship, the variables are significant in
explaining the dependent variables. Granger causality test indicates that
domestic credit, consumerige index, real gross domestic product, terms of
trade, foreign capital flow, and money supply are the significant variables that
Granger causes the dependent variablan our case domestic savings.
However, when we use the levels for regression analgsis regression is
spurious. On the other hand, if we use the differenced, we will lose the long
run determinants of the modé€nce there exists a gntegrating vector that

ties the variables in the regression equatibmat is, the variables are co
integrated; the vector error correction modelestimated for the significant
variables for four cantegrating equation which explain the major
determinants of aggregate domestic savings in Ethiopia. In doing so, several
attempts are made to get the congtuerror correction model. The final
model is selected using information criteria, coefficient of determination and
significance of the cintegrating equation coefficient.

Table 5.4 Vector Error Correction Model: Dependent variable (D(LDS))
Co-integrating
Equation (CointEq)

Estimate CointEql CointEq2 CointEq3 CointEg4

LDS(-1) 1 0 0 0
LM(-1) 0 1 0 0
LP(-1) 0 0 1 0
LRY(-1) 0 0 0 1
LRD(-1) Coef -0.334* 0.014 -1.387 -0.979
Std.err -0.176 -0.563 -1.447 -1.029
LRER(-1) Coef 1.302%%  -1.685%* 37418 2977+
Std.err -0.179 -0.573 -1.473 -1.048
LDC(-1) Coef 0.020  1.439%*  -3.103* -1.979
Std.err -0.206 -0.656 -1.688 -1.201
LDI(-1) Coef S1.091%*  -2.174%% 5 AQTH*  3.302%
Std.err -0.092 -0.294 -0.757 -0.538
LFCF(-1) Coef 0.420%%*  -2.037**  7.351%* 5 3G3rr
Std.err -0.086 -0.275 -0.706 -0.502
LTOT(-1) Coef 1.836%** 0.139  -2.432* -1.382
Std.err -0.162 -0.517 -1.329 -0.945
@Trend (1965) -0.011 0.259 -0.993 -0.716
c -12.173 -7.421 5.456 -7.208
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Error Correction: D(LDS) D(LM) D(LP) D(LRY) D(LRD) D(LRER) D(LDC)
CointEql Coef -0.732** -0.020  -0.383*** -0.247*** 0.013 0.089 0.185***
Std.err -0.334 -0.109 -0.157 -0.097 -0.107 -0.089 -0.077
CointEq2 Coef -1.403*** 0.037  -0.672*** -0.741%** 0.244* 0.087 -0.088
Std.err -0.419 -0.137 -0.197 -0.122 -0.134 -0.111 -0.096
CointEq3 Coef -0.354 -0.149 -0.011 0.616*** 0.358* 0.115 0.499***
Std.err -0.629 -0.205 -0.295 -0.183 -0.201 -0.167 -0.144
CointEg4 Coef -0.286 0.265 -0.382 -1.287 -0.384 -0.129  -0.746***
Std.err -0.856 -0.280 -0.402 -0.249 -0.274 -0.227 -0.196
D(LDS(-1)) Coef 0.217 -0.133 0.493*** 0.21 1%+ -0.095 -0.056 -0.017
Std.err -0.304 -0.099 -0.143 -0.088 -0.097 -0.081 -0.070
D(LM(-1)) Coef 0.526  -0.529*** 0.032 0.34 7+ -0.237 0.015 -0.114
Std.err -0.593 -0.193 -0.278 -0.172 -0.190 -0.157 -0.136
D(LP(-1)) Coef -0.864 0.226 -0.073 -0.300 -0.049 -0.365** -0.174
Std.err -0.583 -0.190 -0.274 -0.170 -0.187 -0.155 -0.134
D(LRY(-1)) Coef 0.831 -0.297 -0.020 0.497** -0.107 0.241 0.215
Std.err -0.694 -0.227 -0.326 -0.202 -0.222 -0.184 -0.159
D(LRD(-1)) Coef 0.263 0.093 -0.460* -0.323** 0.179 0.512%* 0.206
Std.err -0.550 -0.180 -0.258 -0.160 -0.176 -0.146 -0.126
D(LRER(-1)) Coef 0.399 -0.158 0.169 0.114 -0.206 0.037 -0.175
Std.err -0.647 -0.211 -0.304 -0.188 -0.207 -0.171 -0.148
D(LDC(-1)) Coef 1.377 -0.234 0.623* 0.892*** 0.267 -0.375* 0.455%**
Std.err -0.765 -0.250 -0.359 -0.222 -0.245 -0.203 -0.175
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D(LDI(-1)) Coef -0.548 0.080 -0.633*** -0.420*** 0.174 0.152 -0.172*

Std.err -0.446 -0.146 -0.209 -0.130 -0.143 -0.118 -0.102
D(LFCF(-1)) Coef -0.102 -0.092 0.124 0.159%** 0.080 -0.020 0.011

Std.err -0.186 -0.061 -0.087 -0.054 -0.060 -0.049 -0.043
D(LTOT(-1)) Coef -0.566 0.079 0.062 0.057 0.097 -0.092 -0.100

Std.err -0.352 -0.115 -0.165 -0.102 -0.113 -0.093 -0.081
C Coef -2.532%** 0.606*** -1.767*** -2.126*** -0.460*** 0.093  -0.282***

Std.err -0.374 -0.122 -0.176 -0.109 -0.120 -0.099 -0.086
@Trend (1965) Coef 0.010** 0.002 0.007*** 0.008*** 0.003** 0.001 0.002**

Std.err -0.005 -0.001 -0.002 -0.001 -0.001 -0.001 -0.001
LADR Coef -30.24*** 7.01%** -22.27*** -25.66*** -5.256*** 0.624  -4.518***

Std.err -4.117 -1.344 -1.932 -1.196 -1.317 -1.091 -0.943
R-squared 0.787 0.718 0.888 0.959 0.661 0.641 0.633
Adj. R-squared 0.674 0.568 0.828 0.937 0.480 0.450 0.437
Sum sq. residuals 2.787 0.297 0.614 0.235 0.285 0.196 0.146
S.E. equation 0.305 0.099 0.143 0.089 0.098 0.081 0.070
F-statistic 6.948 4774 14.822 43.691 3.659 3.354 3.227
Log likelihood -0.294 52.319 35.266 57.790 53.261 62.131 68.993
Akaike AIC 0.736 -1.503 -0.777 -1.736 -1.543 -1.920 -2.212
Schwarz SC 1.405 -0.834 -0.108 -1.067 -0.874 -1.251 -1.543
Mean dep. 0.140 0.062 0.105 0.101 0.022 0.029 0.149
S.D. dep. 0.534 0.151 0.345 0.353 0.135 0.109 0.093

* **Significant at 1%significanceevel, ** significant at 5% significance level, * significant at 10% significance level

Source: Own Computation, 2015
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Of the four vector error correction models (VECM), the coefficient of the co
integrating equations shows that about 73.2%, 38.3% and 24.7%
disequilibrium corrected each year by change in aggregate domestic saving,
consumer price index and gross domestic product, respectively. The overall
performance of the model is well fitted becaid8e7% of the total variation of

the dependent variable is explained by the independent variables included in
the model. Normality and autocorrelation test depicts no problem (See
Appendix- Tables 2 and 4). Moreover, the model selection criteria indicated
the model is adequate to represent the real world and manageable to predict
saving behavior in Ethiopia. As we see from the results, domestic saving in
Ethiopia is determined by age dependency ratio and real money supply.
Elasticity of age dependency iset highest with an inverse relationship with
domestic savings. In the short run the age dependency elasticity with respect
to domestic savings is 30.24, implying an inverse and statically significant
effect at 1% probability level.

In the long run, agelependency, real domestic investment, and real interest
rate have negative and significant elasticities at less than 10% probability
level. Terms of trade, foreign capital inflow, and real exchange rate have
direct and statistically significant elasticgiith domestic savings at less than
10% probability level. This implies that a 1% improvement of terms of trade
had a positive 1.836% impact on the improvement of domestic savings.
Moreover, a 1% increase in foreign capital flow had a 0.42% improvement of
domestic savings. It also shows that a 1% increase in real exchange rate had a
1.302% improvement of domestic savings. Elasticity of exchange rate with
respect to domestic savings is low and insignificant in the short run and high
and significant in thedng run. This implies that continuous depreciation of
real exchange rate has a positive impact on domestic savings. This further
equilibrates the terms of trade and foreign capital flow.

6. Summary and Policy Implication
6.1 Summary andconclusion

Having reviewed the determinants of saving and its linkages to various
economic aggregates, the purpose of this section is to highlight the main

conclusions of the empirical evidence, including our estimated results, and to
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summarize their paly implications. The savings data, both at macro
economic and microeconomic levels, suffers from measurement problems.
This measurement problem arises because at the macroeconomic level saving
is measured as a residual of a residual, and at a -exomonic level the
concept of saving, particularly in a rutahsed economy, is complex. This
may partly explain the inconclusive, mixed, and at times contrasting evidence
found about the determinants of savings. The policy implication of this is, as is
alreadyseen in a few countries in Africa, household surveys based on clearly
defined concepts of income, consumption and savings should be encouraged.
Doing this in the context of a diversified portfolio of assets as observed both at
the rural and urban househsl@ill help clear some of the confusiorhis

study used cintegration and vector error correction model (VECM) to
examine the effect and causal relationship between the growth rate of real
Gross Domestic Saving (GDS) and growth rate of real Gross Dmmest
Product (GDP) for Ethiopia. The estimation was undertaken for the period
19652013 using Eview9 software. In the process of the analysis, the time
series properties of macroeconomic variables were ascertained by using the
Augmented Dickey Fuller (ADF)nit root test procedure. Finally, the long

run relationship between variables was explored by utilizing the Johansen
procedure. The ADF test showed that there was unit root after first difference.
To sumup, the following variables are empirically found e the most
important determinants of savings in Ethiopia. The results of the model
suggested that there is a high correlation between growth and savings.
However, the causality issue (whether saving causes growth or the other way
round) is not yet settte But, in general, most studies seem to suggest that
income growth influences savings as indicated by the statistically significant
growth coefficient in saving equations. For Ethiopia, GDP growth is positively
and significantly determined by savings, raprsupply, and foreign capital
flow. Foreign capital ifflow in the form of foreign aid and credit is found to
have a statistically significant negative effect in the short run and direct effect
in the long run on domestic savings. Terms of trade (ToTjoared to have a
statistically significant direct effect on savings, particularly in the mnm
effect.
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6.2 Policy Implication

Demographic and institutional factors are found to be important. The
dependency ratio, both in developing countries ineggnand in SSA
countries in particular, is found to have a statistically significant negative
effect. This underscores the importance of placing an appropriate population
policy to enhance saving rates. Addressing institutional (through sensible
policiessuch as formalization of the informal sector) and structural problems
(such as infrastructural provision and efficient and relevant education policy)
is also noted in the empirical literature as influencing savings mobilization.
The model results suggehtt to raise the level of savings in Ethiopia, raising
the level of income or GDP growth, terms of trade, real exchange rate, and
foreign capital iAflow is crucial. On the other hand, reducing dependency
ratio and interest rate is important in raising @stic savingsElasticity of
exchange rate with respect to domestic savings is high and significant in the
long run. This implies that continuous depreciation of real exchange rate has
a direct impact on encouraging domestic savings. This would improwvs te

of trade and foreign capital #iow. Addressing institutional (through sensible
policies such as formalization of the informal sector) and structural problems
(such as infrastructural provision and efficient and relevant education policy)
is also notd in the empirical literature as influencing savings mobilization.

is hoped that the points raised thus far will help to chart an appropriate policy
to raise the level of savings.

85



Hassen BeshirFactors Affecting Savings as Means of Economic Growth in Ethiopia

References

Ahmed R., and Rustagi N1987. Marketing and price incentives in African and
Asian countries. In: Elz D., editoAgricultural marketing strategy and
pricing policy. International Bank for Reconstruction and Development
Washington, USA.

Alemayehu Geda and Haile Kibr¢R007). Aggregate Saving Behavior in Africa: A
Review of the Theory and the Existing Evidence with New Empirical
Results Ethiopian Journal of Economic¥ol Xl No 1

Aryeetey, E., and C. Udrg1999. AfSavi-Bghana®uAfricao ( mi meo)

Birdsall, N., T. C. Pinckney, and R. H. Sab(#999. 6 Equi ty Saving and C
Center on Social and Economic Dynamics, Working paper NO. 8.

Caroll, C., and D. Weil(1994. 6Saving and growth: -A Reint e
Rochester Conference SerigsRublic Policy, 40 (June), pp. 1-332.

Caroll, C., and L. Summer§1991). 6Consumption Growth Parall
Some New HRationdleSavingaihd Economic Performanedited
by B. Douglas.

Dawit, Sheggu(2007). Causal Relationship betwed&rtonomic Growth and Gross
Domestic Savings: The Case of Ethiopia. Unpublished Article, Department
of Economics, Addis Ababa University
.(2003. 6Real Ef fective Exchange Rate Misa
Impact on Macroeconomic Performance$ Bthiopia: An Empirical
Il nvestigation, 6 Unpublished M. Sc. The:
Addis Ababa University.

DayalGulati, A., and C. Thimann(1997. Saving in Southeast Asia and Latin
America Compared: Sear ¢c hWarking Paper Pol i cy
WP/97/110.

Deaton, A.(1989. Saving in Developing Countries: Theory and Review. Proceedings
of the World Bank Annual Conference on Development Economics.

Dickey D.A., and Fuller W. A(1981). Likelihood Ratio Statistics for Autoregressive
Time Series with a Unit RooEconometrica49(4):10571072.

(1979. Distribution of the Estimators for Autoregressive Time Series with
Unit Roots.Journal of the American Statistical Associatiai4(366): 427
431.

Elbadawi, I. A., and F. MMwe g a . 1998. Can Africaés Savin
paper Prepared for the World Bankés Pr
Puzzles and Policieso.

Enders, W(2010. Applied Econometric Time Serje&d edition, New York: Wiley.

86



Ethiopian Journal of Economics Vol. XXV No 2, October2017

Engle, R. F., and Grang&. W. J.(1987. -ite@ration and Error Correction:
Representation, EEcononmetidabs5(@n 258M6d Test i n g

Giovannini, A. (1989. Saving and the Real Interest Rate in LDQGeurnal of
Development Economics8(2-3), pp. 197217.

Global Coalition for Africa.(1993. Annual ReportWashington, D. C.

Granger, C. W. J(1983. Coinvestigated Variables and Err@orrection Models.
Working Paper, 833. University of California, San Diego.

Greene, W. H(2003. Econometric Analysig-ifth edition. Macmillan, New York, pp
10-83.

(1993. Econometric AnalysisSecond Edition. Nework: Macmillan.

Griffiths, William E., R. C. Hill, and G. G. Judgé1993. Learning and Practicing
EconometricsNew York: John Wiley.

Hopcraft, P(1989). 6 Gr ai n mar keting pol Fimanceand and i ns
development24(1): 3743.

Johansen, §199). O Esti mati on and -iHtggpatioh Weetsrsis Test i n
Gaussian Vector AutoregressiveoMi e Ecerfbometricavol. PP. 15580.

Johansen, S., and K. Juselil®©90). o6 Maxi mum Li keli hood Esti ma
onCoi ntegration with ApplicatOxkfaachs t o t h
Bulletin of Economics and Statistjégol. 52, Vol. PP. 16210

Kennickell, A. (1990. 6Demographics and Househol d S
Economics Discussion Series NO. 123 (Washington: Board of Governors of
the Federal Reserve System).

Koskela, E., and M. Viren1989. o6l nt er nati onal Di ftheer ences
Life Cycle Hypot BueopearsEcondmic Revipob nt . 6
33, pp- 148P8.

Lewis, A. (1959. 6Economic Devel opment wifThe Unl i mit

Manchester Schopp2: 139191.

Lucas, R,(1988. On the Mechanics of Economic Developmelairnal of Monetary
Economics22: 342.

Masson, P., T. Bayoumi, and H. Samigi995. 6Saving Behaviour in
Developing Countriesbo, I MF Wor king Papée

Mckinnon, R. (1973. Money and Caijtal in Economic Developmen®Washington:
Brookings Institution.

Miller, M. (1992. OMoney Dynami cs: -intAgnatioA pngd Efrec at i on o
Corr ect i onouMa af MdneynQyedit, and Banking3: 13954.

Miller, S., and F. S. Russek1990. Codntegration and Erre€orrection Models:
The Tempor al Causality bet ween Govern
Southern Economic Journal2: 22129.

Mwega, F. M.(1997). 6SavimahanaBSulbhfrica: A Compar at
Journal of African Economie$(3): 199- 228.

87



Hassen BeshirFactors Affecting Savings as Means of Economic Growth in Ethiopia

Ojiako, I. A., Ezedinma C., Asumugha G. N., and Nkang N.(R012. Spatial

I ntegration and Price Transmission in
i n Nigeria: A Wdtlé AppliedoScientes JourmatB(9):
12091219.

Oladapo, M. O., and Momoh 200). 6 Food price differences al
i n Oyo St alnterpatiomdi Jpwrnali of Agricultural Research
2(1): 6974.

Rapsomanikis, G., Hallam D., and Conforti (R005. Market integration and price
transmission in selected food and castopc markets of developing
countries: Review and Applications, 2229.

Romer, P.(1986. 0l ncreasi ng-RRat uGrr doavriakhab Bolititab n g
Economy94: 10021037.

Said, S. E., and Dickey D. A1984). Testing for unit roots in autoregressiveving
average models of unknown ordBiometrikg 71:599607.

SchmidtHebbel, K., L. Serven, and A. Solimand.996. 6Saving and |l nve:
Paradi gms, P uThe Wald Bank Reskarckh Obsesvat(1):
87-117.

Shaw, E(1973. Financial Deepening in Economic Developmé¢w York: Oxford
University Press.

Widarjono, A. (2007. 6Econometrics: Theory and appli
businessd, Ekinosia Faculty of Economi c

88



Analysis of the Technical Efficiency of Rice Production in
Fogera District of Ethiopia: A Stochastic Frontier
Approach
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Abstract

The aim of this paper is to analyze the technical efficiency of rice production in
Fogera District of Ethiopia. To do so, the stochastic frontier approach was
employed on a data collected from 200 sample households in the 2015/16
production year. As a refiuit was found out that except for manure, all variables

in the CobbDouglass stochastic frontier model, which includes land, fertilizer,
oxen, seed, and labor, were positively and significantly related to rice production.
The average technical efficignscore predicted from the estimated Cdiduglas
stochastic frontier production function was calculated to be 77.2 percent, implying
that there was a room for rice yield increment by improving the resource use
efficiency of households. The study also aése that the provision of extension
services, training on rice product improvement, experience on rice farming,
agrochemicals, and education tend to be positively and significantly related to
technical efficiency while household size was negatively amifisantly related.
Thus, strengthening the extension service provision and the training on rice yield
increment, campaigns to disseminate rice farming experiences, and an increase in
the supply of agrochemicals were crucial to improve the technicalesific of

rice production in the study area.
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1. Introduction

Rice is among the most important food crops grown in Ethiopia (Asmelash,
2012). The county is believed to have a significant potential in the production
of this crop (Ministry of Agriculture and Rural Development Office
[MoARD], 2010). According toHagosand Zemedu (201f Fogera District
nowadays is one of the main producers of rice, which contributes around 58
percent of the Amhara National Regional State and 28 percent of the federal
level rice production. The product is one of the main crops being geddn

the area. According to Gebremedhin and Dirk (2007), 72 percent of farmers in
the Fogera District produce rice.

Rice production in Fogera District has been impressive in terms of yield. For
instance, the total rice production of the District duritigp 2011/2012
production period was 827,104 Quinfalghile in the 2014/2015 production
period, it was 943,555.5 Quintal§qgera District Agricultural and Rural
DevelopmenOffice [FWAR0D], 2015. Nonethelesghe productivity in
those periods did nohew any increase; instead, it fell from 58.5 Quintals to
56.67 Quintals during the above peri¢d\(ARoD, 2015) The increase in the
production was simply due to a larger land area for rice cultivakon.a
food-insecure country like Ethiopia where poweris the most striking
problem (Oxford Poverty and Human Development Initiat@&IHI], 2015,
agriculture plays the major role in the economy, employing more than 84
percent of the countryds popul ation.
share to dreign exchange earnings and leads the livelihood of a large
proportion of the population, improving the production and productivity of
this sector is the best way to bring about reduced poverty and to achieve food
security Asfaw andBekele, 201Q)Increaing production and productivity is
also critical to economic growth and the development of the country in general
and that of the study area in particular. However, given limited agricultural
resources like arable land, it will be a difficult job to irase production and
productivity. Thus, this situation calls for improving yields of major staple
crops such as rice for better food security.

2 A Quintal is equal to 100kg.
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One way to bring about increased agricultural production and productivity is
the introduction ofmproved technology and agricultural researshfé@w and
Bekele, 201Q) Despite the fact that this policy has been pursued for a long
time ago, improvement in agricultural productivity in general and rice
productivity in particular has been minimal. Thesgligible outcome might be
due to the difficulty for agricultural researchers to identify when and how new
technologies were used by farmers and the inability to finance farm
technologies and other farm expenditures owing to the low per capita income
of farmers and high prices of those technologiéscording to Asefa (2012),

if existing inputs and technologies are not efficiently utilized, trying to
introduce new technologies will not be ce$tective. That is, under such
circumstances, the use of thdsting technologies is more cesffective than
applying new technologies. Thus, a technifficiency analysis is crucial to
find out if farmers are efficient in the use of the existing resources and to
decide when to introduce new technologies.

Studies have been undertaken on the issue of technical efficiency. For
instance, Abedullah and Khalid (2007) analyzed the technical efficiency of
rice production in Punjab (Pakistan) using the stochastic frontier approach and
indicated that farmers in the studyea were 91 percent efficient, implying
limited scope to improve the resowgse efficiency. Abedullah and Khalid
(2007) also indicated that education and mechanization had a positive and
significant effect on technical efficiency score while age wasddo have a
negative and significant effect. Idiong (2007) estimated the -favel
technical efficiency in smalicale swamp rice production in the Cross River
State of Nigeria using the stochastic frontier approach and found an average
technical efficimcy score of 77 percent, implying better scope of enhancing
the resourcaise efficiency. The study also showed that years of schooling,
membership to associations, and access to credit were found to be major
determinants of technical efficiencBamiro andJanet (2012) employed the
stochastic frontier approach to analyze the technical efficiency of swamp rice
and upland rice production in Osune Sate, Nigeria, and estimated an average
technical efficiency of 56% and 91%, respectively, which showed that
efficiency improvement was possible in the swamp rice production. The study
revealed that the volume of credit had a negative effect on technical efficiency
of upland rice while females were found to be more efficient compared to
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males in the swamp rice prodiaet. Kadiri et al. (2014) revealed that paddy
rice production was technically inefficient in the Niger Delta Region of
Nigeria. The study further indicated that marital status, educational level, and
farm size were major determinants of rice producticihénstudy area.

Studies conducted in Ethiopia emphasized on the efficiency of maize
production. For exampleyilma and Ernst (2001) investigated the technical
efficiency of maize production in southwestern Ethiopia, Jimma zblegu

et al. (2008) studied the technical efficiency of farming systemsacross
agroecologicalzonesin Ethiopia; Asefa (2012) looked into the technical
efficiency of crop producingsmallholderfarmersin Tigray;, and Getaet al
(2013) studied the technical efficiency @mallholder maize producers in
southern Ethiopia. Nonetheless, findings of these studies might not be
applicable to the case of rice productiorFagera District due to the diversity

in climatic condition of Fogera District and the areas outlined, diffare in

the knowhow of the farmers, differences in the output produced, and
differences in technology and means of production. According to Banso
Abbeamet al (2012),farmers in different agroecological zones had different
sociceconomic backgrounds andspurce endowment which might impact
their resourcause efficiency.Thus, the main objective of this study is to
analyze the technical efficiency of rice production in Fogera District of
Ethiopia.

2. Methodology

The study aimed at analyzing the technicdiciefncy of rice production in
Fogera District in the 2015/16 production period using esessional data.
Below is the discussion of the data type and sources, model specification, and
method of analysis.

2.1 Description of the Study Area
Fogera District is located in the South Gondar Zone of the Amhara National
Regional State and is one of the 151 Districts found in the region. The capital

of the District is Woreta, which is located 625 km northwest of Addis Ababa
and 55 km from the regiah capital, Bahir Dar. It is situated at 11°46 to 11°59
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latitude North and 37°33 to 37°52 longitude East. It has a total land area of
117,405 hectare, which consists of flat lands (76 percent), mountains and hills

(11 percent), and valley bottoms (13 petye The land use pattern of the

District can be described as: 48 percent cultivated land, 22 percent grazing

land, 21 percent water bodies, 2 percent forest land, and 7 percent for others.

The main crops produced in the Fogera District include tieke,maize,

vegetables, and horticultures. The study area has an annual total rainfall which
ranges from 1103 to 1336 mm. There are
ur ban Kebel ebs. As per the popul ation
this district wa224,884 (Central Statistical Authority [CSA], 2005).

2.2 Data Type and Sources

Primary data on socieconomic and production information were collected
from20G0househol ds bgob @sing a strgcturedoquestionnaire

in the 2015/16 produath period. The socieconomic data included data on

the sex, age, marital status and education status of respondents. Production
information data, on the other hand, included the size of farm land, labor used
in production, fertilizer application, agrochimal usage, manure, and yield.

2.3 Sampling Technique

To select a representative sample for the study, a -stalie sampling
technique was employed. I n the first s
selected based on the extent of rjmeduction. The purposive sampling

technique was used so that Kebele's with better potential of growing rice

could be selected. Fr om fgdibes a(ftowoe nfernd m
each Kebele) were randomly selected from which 200 households were
random{{f chosen. Since ¢gothes papulcatmpam adbil 2e

size was taken proportionately.

SThe sample size is d@a92 samplenszadetbriyinatios i ng | s
formula, which is given as¢ ——. Assuming a 95% degree of confidence, a 50%

proportion of an attribute that is present in the population, and a 7% desired level of
precision, the sample size is determined@6. For ease of distributing the sample
si z e tgoo pedpodidnately, the sample size was determined to be about 200
households.
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2.4 Analytical Framework

The two most important approaches to estimate efficiency/inefficiency level
are the stochastic frontier production function §oaetric) and the Data
Envelopment Analysis (DEA) or the ngrarametric approach. DEA has the
power of accommodating multiple outputs and inputs in technical efficiency
analysis. Nonetheless, DEA fails to take into consideration the possible impact
of randan shock like measurement error and other types of noise in the data
(Coelli, 1995). On the other hand, the stochastic frontier does not
accommodate multiple inputs and outputs and is more likely to be influenced
by misspecification issues. However, thectfahat the latter incorporates
stochastic components into the model increased its applicability in the analysis
of technical efficiency of agricultural productions. Thus, for this study the
stochastic frontier production function was employed and wastedidgpm
Addai and Victor (2014) and Salatial (2012).

2.4.1 Stochastic Frontier Production Function

As indicated above, DEA assumes the absence of random shocks while
farmers always operate under uncertainty. As a result, this study employed the
stochastic frontier approach. The stochastic frontier production function is
given by equation (1) below (Kadet al, 2014):

9 Mow Q, (1)

where9 refers to the total rice output of tHefarm measured in kgQohd

is suitable functional form (like Cobbouglass, translog) of the vector of
inputs®, 6 refers to vector of parameters to be estimated, @mefers to an
error term. The error term in the stochastic frontier production function has
two componentg,e.

0 o Y (2)
where ® and *Y are independent of each othes, is an identically and

independentlyrormally distributed random erroé< . IO that captures
the stochastic effects outside the farmers control, aidis a onesided
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efficiency component that captures the technical inefficiency of the farmer.
The technical efficiency of th&farm is estimated by the ratio of the observed
output to maximum possible output, where the latter is provided by the
stochastic frontier production function.

YO — 3)
4 % 4)
4% A@DY (5)

2.5 The Empirical Stochastic Frontier Production Function
Model*

The empirical stochastic frontier model used the Gobhglass specification

for the analysis of the technical efficiency of rice farms in Fogera District. The
CobbDouglass functional form was frequently employed in related efficiency
studies (Mohammed 2@; DanseAbbeamet al; 2019. This method enabled
comparison of results with previous studiBsa(seAbbeamet al. 2019. The

log linear CobkDouglass production function is given Bguation (6):

AEW T O T T 1T& 1T 1T o Y (8

where @ refers to the rice output, ,f , T ,T ,T ,f ,f are parameter
estimates, and, ®, ®, ®, ®, @ refer toLand, Labor, Oxen, Fertilizer

used in kg, Seed input in kg and Manure use, respectively, and V and U are as
defined before. Table 1 presents the list of explanatory variables in the frontier
model, variables, and the expected relationship of variablesiad#t output.

4 The variables in the Cobb Douglass production function and the inefficiency model
are selected based on previougsrhture and pilot survey conducted prior to data
collection.
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2.6  Factors Affecting Technical Efficiency

To examine the factors affecting the technical efficiency score, the following
model was formulated:

where5 refers to the technical efficiency of rice farmérss refer to the
parameter to be estimated atd's refer to soci@conomic characteristics,
which include age, sex, family size, education, extension service, experience,
training, agrochemicals,nd planting system. Below is the description of
variables incorporated in the inefficiency model, variable type, and expected
signs of explanatory variables.

Table 1: Definition of Variables Incorporated in the Production Function

Variable Expected
Type relationship

S.No. Variable Description

Dependent variable

1 RiceOutput Log of the total rice output in kg Continuous

Independent variables

2 Land Farm size under rice cultivation in .
Continuous +
hectare
3 Labor Total number of (family and employec .
Continuous +
labor employed
4 Oxen Total number of oxen owned or .
. . Continuous +
available for farming
5 Fertilizer  Log of fertilizer used in rice farm per .
. Continuous +
hectare in kg
6 Seed Log of seed inpuapplied per hectare ¢
. g . puapp P Continuous +
rice farm in kg
7 Manure Manure usage (1 if used, 0 otherwise; Dummy +
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Table 2: Variable Choice and Definitionfor the Efficiency/Inefficiency Model

Variable Expected
Type relationship

S. No. Variable Description

Dependent variable
1 Technical Technical efficiency score of each

Efficiency household Continuous
Independent variables
2 Age Age of the household head in years  Continuous +
3  Sex Sex of the household head (1 if male Dummy -1+

and 0 otherwise)
4  Family Size Number of persons in the household Continuous -

5  Education Level of education of the household Dummy +
head in years
6  Extension Number of extension visits during Dummy +
service farming/production period
7  Experience Years in rice farming of the householc Continuous +
head
8  Training Training on farm management (1 if ~ Dummy +
received training, any 0 otherwise)
9  Agrochemicals Application of agrochemicals (1 if Dummy
applied, and 0 otherwise)
10 Planting Planting system (1 if broadcasting, an Dummy +
System 0 if row planting)
3. Result and Discussion

3.1 Summary Statistics for Variables in theStochastic Frontier
Production Function

The study was conducted to analyze the technical efficiency of rice farmers in
Fogera District. Table 3 describes the summary statistics of variables involved
in the frontier production function. The average rice output was 32.57 kg with
a minimum of 6.0 § and a maximum of 92 kg. To generate this much rice
output, on average 25.32 laborers (both family and hired labor) were
employed. The number of oxen owned by farmers under study varied from 0
to 4 with a mean value of 2.185. On the average, each fappked40.49 kg

of fertilizer and 54.7 kg of seed per hectare. Approximately 77.5 percent of the
farmers applied manure on their rice farm.
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Table 3: Summary of the Frontier Production Function

Variables Mean Std. Dev. Min Max
Rice output 32.57 15.07 6.0 92
Oxen 2.185 0.978 0 4
Land 0.833 0.458 0.125 3
Manure 0.775 0.419 0 1
Labor 25.32 6.032 13 60
Fertilizer 40.49 12.900 20 80
Seed 54.7 11.623 25 100

Observation = 200
Source: Authords comput dataof 200farrbes ETI6)oNn a sam

3.1 Socieeconomic Characteristics of Rice Farmers

Table 4 presents summary statistics of the secamomic characteristics of

rice producers in the study area. As tanseen from the table, the mean age

of rice farmers was 47.205 with 21 and 80 being the minimum and maximum
ages, respectively. The average household size was 5.46 with the minimum
being 1 and the maximum 12. Females who headed households represented
only 6 percent of the total number of households under study. Thus, the gender
distribution in the study area was characterized by male dominance. On the
other hand, 79 percent of the respondents received extension service while
41.5 percent have participatédrice output improvement trainings. Table 4
also depicts that 46 percent of rice farmers applied agrochemicals on their rice
farm. The majority of farmers under the study area (75 percent) used the
broadcasting system of rice planting while the resttmed row planting. The

table also shows that 55 percent of the respondents were literate.

Table 4: Summary Statistics of the Socieconomic Characteristics of Rice Farmers

Variable Mean Std. Dev. Min Max
Age 47.20 12.83 21 80
Gender 0.06 0.25 0 1
Extension 0.79 0.41 0 1
Training 0.42 0.49 0 1
Experience 18.44 541 2 27
Agrochemicals 0.46 0.50 0 1
Household size 5.46 1.98 1 12
Education 0.55 0.49 0 1
Planning system 0.75 0.44 0 1
Observation = 200

Source: Authoro6s computation based on a sampl e s
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3.2 Least Squares Estimation

Table 5 presents the ordinary least square estimates of the log linear Cobb
Douglass production function. As shown in the table, rice landsizeber of

oxen owned and labor force employed in rice farming were found to be
positive and significant in the production process at 1 percent level of
significance. On the other hand, fertilizer and rice seed applied were found to
have a positive and sigicant effect on rice output at 10 percent level of
significance.

Table 5: Ordinary Least Square Estimates of the CobiDouglass
Production Function

Rice output Coef. Std. Err. t P>t
Intercept 5.268*** 0.432 12.18 0.000
Land 0.169*** 0.049 3.43 0.001
Fertilizer 0.104* 0.061 1.71 0.089
Oxen 0.156*** 0.023 6.70 0.000
Seed 0.173* 0.089 1.94 0.053
Labor 1.139%** 0.097 11.70 0.000
Manure 0.058 0.045 1.27 0.205
R squared: 0.737

Adjusted R squared: 0.729
Number of observations: 200

Note: The asterisks (*, **, ***) indicate significance at the 10%, 5% and 1% level
Source: Authordéds computation based on surve

The application of manure to rice farming was found to be insignificant in the
production process. This might be due to the fact that though 77.5 percent of
the households applied manure on their farms, they did so only on small
portions of their farms. Thu&, had a negligible role to rice output. Since the
manure had an insignificant effect as a variable, it was excluded from the
frontier model estimation. With a higher value ofdRd Adjusted R(73.67
percent and 72.85 percent, respectively), the inpuomslieed in the model
were able to explain more than 72 percent of the variation in rice output,
implying better goodness of fit of the model.
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3.3 Estimation of the Frontier Model

To estimate the frontier model, the hatirmal, theexponential, and the
truncatednormal distributions were assumed as a distribution for the
efficiency/inefficiency term. As shown in Table 6, the results under all
assumptions were consistent. The estimated values for the variance parameters
were found tobe significant. This implied that technical efficiency had an
effect on rice yield. As shown in Table 6, the estimated lambda and sigma2
were found to be significant, suggesting that the model was characterized by
better goodness of fit, and the distribnal assumption of the
efficiency/inefficiency term was correct. On the other hand, the higher value
of lambda, which was 2.633 for the kalfrmal model, indicated that the ene
sided error term fAiUO dominated the ran
rice yield in the study area was due to the difference in -fgeaific
characteristics discussed above. The likelihood ratio test for the inefficiency
term was found to be significant at 1 percent level of significant, suggesting
the inefficiency componerpresent in the model. Thus, the model will not
reduce to ordinary leastjuare.
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Table 6: Parameter Estimates of the Stochastic Frontier Model

Variables frontier normal/half -normal model frontier normal/exponential model frontier normal/truncated -normal model

Rice output Coef. Std.Err. z  P>|z| Coef. Std.Err. z P>|z| Coef.  Std. Err. z P>|z]|
Intercept 5.849** (0.401 14.5 0.000 5.970** 0.396 15.1 0.000 5.970**  0.396 15.1 0.000
Land 0.190*** 0.050 3.80 0.000 0.196** 0.046 4.21 0.000 0.196*** 0.047 4.21 0.000
Fertilizer 0.119** 0.056 2.12 0.034 0.106** 0.053 2.01 0.044 0.106** 0.053 2.01 0.044
Oxen 0.135*** 0.021 6.28 0.000 0.138*** 0.020 6.76 0.000 0.138*** 0.020 6.76 0.000
Seed 0.163** 0.079 2.06 0.039 0.149* 0.076 1.94 0.052 0.149* 0.077 1.94 0.052
Labor 1.045*** 0.083 12,5 0.000 1.011*** 0.084 11.9 0.000 1.011** 0.085 11.9 0.000
/Insig2 481.60

9oy -3.989 0.307 -12.9 0.000 -3.698 0.221 -16.7 0.000 /mu -286.89 8 -0.60 0.551
/Insig2u /Insigma2 4.069 1.669 2.44 0.015

-2.052 0.195 -10.5 0.000 -3.185 0.267 -11.9 0.000
figtgamma 7.768 1.685 4.61 0.000

sigma_v 0.136 0.020 0.157 0.017 sigma2  58.496  97.670

sigma_u 0.358 0.034 0.203 0.027 gamma 0.999 0.0007

sigma?2 0.146 0.021 0.066 0.009 sigma_u2 58.47 97.670

lambda 2.633 0.050 1.292 0.039 sigma_v2 0.0247  0.0055

LR test of sigma_u=0: LR test of sigma_u=0:

chibar2(01) = 26.43 chibar2(01) = 19.48

Prob>=chibar2 = 0.000 Prob>=chibar2 = 0.000

Note: The asterisks (*, **,  ***3) jndicate significaeanlasedent t he
survey data (2015/16)
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3.4 Input Elasticities of Rice Production

The elasticities of the independent variables are provided in Table 7. As can be
seen from the table, the elasticity of labor was found to be higher, implying
that rice yield was more responsive to the amount ofrlabtployed in the
production process. The response of rice yield was significant to the rest of the
covariates involved in the Colbouglass stochastic frontier model.

Table 7: Elasticities of Independent Variables
Variables Elasticity  Std. Err. z P>|z|

Land 0.015 0.004 3.80 0.00
Fertilizer 0.041 0.019 213 0.03
Oxen 0.027 0.004 6.25 0.00
Seed 0.060 0.029 2.06 0.04
Labor 0.312 0.025 12.47 0.00
Source: Authordés computation based on surve

3.5 Frequency Distribution of the Technical Efficiency Scores

Technical efficiency scorésderived from the stochastic frontier model are
presented in Table 7. It was evident from the results that total technical
efficiency scores ranged from 29.89 percent95.17 percent with a mean
score of 77.2 percent. Thus, based on the efficiency theory, a farm operating at
full efficiency level could reduce its input use, on average, by 22.8 percent to
produce the same level of output.

8Technical efficiency scores are predicted from the -hatmal model. This is
because the haiformal model results in a moderate technical efficiency score while
the exponential and the truniee-normal models underestimate and over estimate the
technical efficiency score, respectively (Kebede, 2001).
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Table d Technical Efficiency Distribution of Rice Farmers

TE Rating (%) No. of Farmers % age of Farmers
0<TE<20 0 0
20<TE<30 1 0.5
30<TE<40 2 1
40<TE<50 6 3
50<TE<60 14 7
60<TE<70 25 125
70<TE<80 55 27.5
80<TE<90 71 35.5
90<TE<100 26 13
Total 100
Mean TE 77.2%
Standard deviation 12.67%
Minimum 29.89%
Maximum 95.167%

Note: A TE value close to 1 indicates a higher level of technical efficiency.
SourceA u t h eomputatiorbasedon surveydata (2015/16)

3.6 Determinants of Technical Efficiency

To examine determinants of technical efficiency of rice farm in the study area,
both the ordinary least square and a Tobit model were used. Both models
indicated consistent results. Estimation results are presented in Table 9. As
shown in the table, age wéound to have a positive but insignificant effect on
technical efficiency. Gender was positive and not significantly related to
technical efficiency. This indicated that being male or female as a household
head did not have a role on rice farm technédfitiency, a finding which was

in line with the study conducted by Kadet al (2014). The provision of
extension service and participation in rice yield improvement trainings showed
a positive and significant relationship with technical efficiencye Tise of
agrochemicals was positively and significantly related to technical efficiency.
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Table 9: Estimates of Parameters of the Efficiency/Inefficiency Model

Variables Ordinary Least Square Estimates Tobit Estimates

Rive output Coef. Std.Err. 't P>|tf Coef. Std.Err. t P>t
Intercept 0.537** 0.0371 14.47 0.000 0.536** 0.0365 14.72 0.000
Age -0.0001 0.0006 -0.2% 0.820 -0.0001 0.0005 -0.24 0.808
Gender 0.031 0.0259 1.2Z 0.224 0.031 0.0255 1.22 0.224
Extension 0.092*+* 0.0170 5.4F 0.000 0.093** 0.0167 5.57 0.000
Training 0.039*** 0.0140 2.8€ 0.005 0.039** 0.0137 2.89 0.004

Experience 0.008** 0.0014 6.3¢ 0.000 0.009*** 0.0014 6.53 0.000
Agrochemical 0.049*** 0.0143 3.4¢ 0.001 0.050*** 0.0141 3.56 0.000

HH size 0.009*** 0.0034 -2.7z 0.007 -0.009*** 0.0034 -2.81 0.005
Education 0.029** 0.0142 2.0¢ 0.038 0.030** 0.0140 2.15 0.033
Planting sys -0.001 0.0165 0.0¢ 0.940 -0.002 0.0163 -0.11 0.909

R squared 0.533

Adjusted R 0.511

squared 24,13***

F 125.98**=*

Note: The asterisks (*, **, ***) indicate significance at the 10%, 5% and 1% level.
Source: Authords computation based c

The household size was found to have a negative and significant effect on
technical efficiency. This might be due to the fact that households with large
family sizes tend to spend more on consumption goods. Thus, expenditure on
rice yield improvement likegrochemicals would be minimal. The result was

in line with that of Kadiriet al (2014). Planting system was not significantly
related to technical efficiencylhis indicatedthat there was no significant
technical efficiency difference betweenfarmers that practice broadcasting
planting system and those that practice row planting. Education was
significant at 10 percent level of significance, which implied that farmers with
better education were more efficient compared to those with lesser educated.
This result was in line with studies conducted Gli and Yamada (2005),
Abedullah and Khalid (2007) ari¢hdiri etal. (2014)
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4. Conclusion and Policy Implications

This study analyzed the technical efficiency of rice production in Fogera
District. The result showed that the average technical efficiency score was
around 77.2 percent with a minimum score of 29.89 percent and a maximum
of 95.17 percent. This proved ththkre was substantial possibility to increase
rice yield in the study area by improving resource use efficiency. The main
factors affecting the technical efficiency of rice farmers in the study area
included extension of service, training, experience, afs@grochemicals,
household size, and education. To improve the technical efficiency of rice
farming in the study area, the following policy implications should be
considered.The provision of extension services and trainings on rice yield
improvement bythe government and najovernmental organizations was
found to be significant. Thus, it is essential to further strengthen efforts in
these areas. Since experience is significantly related to technical efficiency,
the district agricultural development i should create opportunities for
farmers with lower technical efficiency to have experience and best practices
sharing with those that scored efficiency scores close to one. It is also essential
to further improve the supply of agrochemicals and trgmion how to apply
agrochemicals on rice fields. The study also revealed that education was
positively related to technical efficiency. Thus, it is quite essential to provide
adult and vocational education for the farmerthanstudy area.
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Abstract

Theoretical and empirical economic literature has shown that the economic
growth of countries is related to botliberalization and international trade
integration. The main purpose of this study is to apply this knowledge to the
Ethiopian case and estimate the impact of trade liberalization on Ethiopian
economic growth. The study has employed an Error CorrectioreM&LCM) for

the time series data ranging from 1980 to 2016 to examine the economic effect of
trade liberalization on the Ethiopian economy. To examine the structural break
resulting from regime change, the model incorporated a dummy variable and the
inclusion of the dummy variable reveals about the significant impact of policy
change.

The empirical results show that there are both siwmn and longierm
relationships between liberalization and economic growth. More specifically,
trade openness has hadpasitive and significant impact on the economic growth
of Ethiopia. Therefore, the government of Ethiopia should integrate and open the
economy. Furthermore, it should design a more open trade policy so as to reap
the benefits associated with integratisg countryds economy
world.
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1. Introduction

In history, trade was considered as #wgine of economic growth for all
nations Echekoba, 2005 Edwards and Henry, 1991)Trade transforms
economic growth of developing countries through technological innovation
from developedhations and contributes to better resource allocation. In the past
many years, there hagdn an impressive economic growth in some countries
and a fluctuating economy in others, and as a result, there is little evidence of
convergence. International trade plays a crucial role in the sense that there are
both dynamic and static gains from tratf®ugh trade theories do not say
anything about the fairness of those gains from trade.

World trade policies are getting deregulated from time to time after the World
War Il starting from 1947 when 23 nations signed the General Agreement on
Tariffs and Tades (GATT). The fundamental objective was lowering tariffs
significantly and removing other restrictions. In addition to this, GATT was
replaced by the World Trade Organization after the eighth ministerial
conference held in Uruguay. Between the fornmatiof GATT and its
replacement by WTO, which was a period of 50 years, there have been eight
different ministerial conferences, all of which aimed at avoiding tariff as well as
norttariff barriers. This was basically considered as a huge step forward soward
trade | iberalization. Mor eover-IMFt he wor
and the World Bank are also the main actors of trade liberalization in the sense
that developing countries are supposed to adopt structural adjustment programs
in which deegulation of trade policies and other domestic policies were the core
principles to get loans.

It is articulated in the WTO website t
among any member nation are undertaken at the World Oagmization with

the main objective of insuring smooth, foreseeable and free trade flows. Most of

the negotiations and tradelated treaties signed at this organization are
approved and authorised by the parl i ame

Tariff levels in industrialised countries have come down dramatically. Tariff
levels in developing countries have also been reduced, although they still have

not been eliminated totally. Nemariff barriers to trade, such as quotas, licenses
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and technical spéfications, are also being gradually decreased, but rather more
slowly than tariffs. From a policy perspective, the continuing efforts to
liberalize international trade on a multilateral basis, first under GATT and now
under the World Trade Organizatioeddship, have supported market access
well, and rates of growth of international current account dealings are much
above universal economic growth. From an empirical point of view, however,
the tradegrowth connection is still in discussion, both from atmdological
approach and concerning the scope and significance of the estimated effects
(IMF, 2007).

The continuous removal of trade barriers has made transaction of goods and
services less costly where those goods and services produced in one nhtion wil
be consumed or used as intermediate goods in other third nations. Those
removals basically include the dismantling of tariff (such as duties, surcharges,
and export subsidies) as well as #anff barriers (such as licensing
regulations, quotas, and arary standards). Most developing countries made a
trade reform with the main objective of improving the living standards of their
own people and enhancing the efficiency of market functions. This would in
turn attract foreigrdirect investment, which imekctly helps to get factor
allocations and capital accumulation to hit economic growth (World Economic
and Social Survey, 2010).

Ethiopia also started implementing the structural trade policy adjustment and

reform imposed by the International MonetarynB and the World Bank
beginning from the 198006s. This struct
recommended by the two organizations (World Bank and IMF) to open foreign

trade competition and decrease barriers of trade as atdamngstrategy of

economic gowth and development globally.

As it is briefly explained by Tadele and Alemayehu (2004), poverty reduction,
macroeconomic stability, and rapid and sustainable economic growth were the
main objectives of the Ethiopian government to implement a variepplafy
reforms and liberalize trade. Throughout this process in Ethiopia, tariffs have
been cut, licensing bureaucracy has been shortened by using an online
registration system, quota constraints have been relaxed, control over foreign
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exchange has beeninimized, control over interest rates has been relaxed, and
privatization began with private banking authorization.

The main purpose of trade liberalization since the-h980s was to encourage
economic growth by capturing the static and dynamic gaims frade through
technological transfer and innovation, proper allocation of resources, creating
more competition among nations, and increasing the inflow of investment and
capital accumulationrBabatunde, 20Q9%reenaway et al. 200Eelix, 2003; Lill

and Ronald, 2008Yimer, 2012 and Burhan A (Manni and Afzal, 2012)
Grossman and Helpman (198&)d Mkubwa, Mtengwa, and Baker, (2014)

are among those who have argued about the greater opportunity to grasp and
absorb technological advancement spawned from the developed nations which
is the benefit from a positive relationship between trade liberalization and
economic growt. Others, as described in the worksWihters (2004) have
concluded that trade liberalization and economic growth are inversely related in
the case of developing countries, specifically in Africa.

In developing nations like Ethiopia, the economy is mainly dependent on
primary agricultural products and the maougce of foreign currency earnings

is agriculture, including coffee and oil seeds (Yetsedaw, 20d4his regard,
integrating a countryo6és economy with
sustainable growth and decrease the dependability on primarycpsodhe

issue of making the economic open to the international market may trigger trade
performance better than making it closed it allows the country to attract foreign
direct investment (FDI); it creates market access for domestically produced
goods; i makes technological transfer from other nations possible through trade,
specially by importing machineries and ski#manding materials; and it also
creates employment opportunities.

It is advocated byKrueger et al. (2003)hat poverty will be reduced to the
minimum level when the economy in developing countries is more liberalized
and integrated with that dahe rest of the world. Popularizing the positive
impact of trade openness to povei®gmian.W and Welch. H (200&rgued

that over the period 19501098, countries that have liberalized their trade
regimes have experienced, on average, increase on annual growth rates by 1.5%
compared to préiberalized times. Fdhermore, the works of Dowrick and
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Galley (2004) showed that technological progress can be increased through
liberalized trade, which in turn results in higher productivity. The researchers
additionally elucidated expanded output pushes towards econoavithgby
means of letting domestic producers practice specialization and economies of
scale based on the availability of resources. For example, Ethiopia is endowed
with the most organic varieties of coffee that have unique aroma and other
organic agriculiral products such as oil seeds. This requires that we have to do
more on value addition.

The economic impact of trade liberalization on economic growth has been an
area of research in the last many years. Most of the research has revealed a
positive reléionship between economic growth and trade liberalization.
Mkubwa and Babiker (2014Echekoba and Okonkwo (201%abula (2009)
andBabula and Andersen (2008ave concluded that there exists a positive and
significantrelationship between liberalization and growth. There are still a few
researches that conclude a negative economic impact of liberalization, justifying

it with the o6infant industrydéd argument .

small and medium eatprises whose financial and production capacity is
limited. Therefore, in times of liberalization, such enterprises will face strong
competition from external companies, and this will immediately liquidate or
demolish them. However, supporters of freedtea ar e against
industryod argument contending that i
the government have not grown and they always want aléstigg protection

from external competition. If this is the case, the hypothesis oftidy & that

there is a longun relationship between economic growth and trade
liberalization and that relationship is positive.

To my knowledge, few studies have been undertaken on the impact of trade
liberalization on the economic growth of Ethiopi&urthermore, studies

conducted so far have attempted to investigate the impact of trade liberalization
on manufacturing industries using methodologies different from the current one.

As a result, this study aimed to explore the relationship between trade
liberalization and economic growth. After identifying the impact of trade

liberalization on economic growth by including current data for selected
variables, the study forwards some possible recommendations for policy
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makers. Thusin this paper, an updatereview and synthesis of the empirical
literature on exploring the relationship between trade liberalization and
economic growth of Ethiopiaetween 1980 and 2016 has been made.

Hence, the study has attempted to address the following questions:

9 Does traé openness have any influence on the Ethiopian economy?

1 How are trade liberalization and economic growth linked in the case of
Ethiopia?

2. A Review of the Theoretical and Empirical Literature

Adam Smith was the first economist who studied thkationship between
international trade and economic grow
advantageb6. Foll owi ng hi m, there have
researches conducted raising very powerful questions on the impact of free trade
policies on he economy of both developed and developing countries. According

to Adam Smith (1776), specialization and labour division are considered as the

main determinants of wellbeing and economic growth. Besides, the theory of
comparative advantage of David Ricardas showed that two countries

engaged in trade can mutually benefit from trade and specialization. He called

t his modwiln aapfipwionac h o . It is believed t
and consumption efficiency and thus welfare will surge in the toesn
participating in trade.

In contrast to the above conclusions, no positive relationship is found between
trade openness and economic growth of countries. It instead showed that
technological progress exogenously determines the factors that afféchghe

term economic growth. Therefore, the letegm economic growth is not
affected by the degree of economic integration with the rest of the world. Trade
openness only has a transitional effect on the steady state areédongelfare
gains, not on theconomy of countries.

According to Lill Anderson and Ronald Babula (2008)e conventional trade
theory associates international trade with-allecation of resources within the
national borders determined by exogenous differences across countries: This re
allocation of esources generates efficiency gains that increase the level of
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aggregate national income. In the same fashion, as suggested by the endogenous
growth theories, the more a country opens its economy to the rest of the world,
the greater the economic growthliviie because of the fact that it increases the
scale of a spilbver effect of technology from industrialized economies.
Moreover, trade liberalization may encourage the growth and development of
the economy of countries that have a capacity to adoptimitdte the
knowledge transferred through the globalization channels such as market and
foreign direct investment. But it does not mean that trade liberalization is the
only driving factor and that it affects growth positively. In some circumstances,

it can also affect the economy of others inverséiafkel and Romer, 1999)

Some scholars (Utkulu, 2004; Vasquez, 2002; Winter, 2002) give counter
arguments on the benefits of trade liberalization with evidence of the maize
market failure of Zambia and the cotton trade fewbof Zimbabwe, which
reduced growth by putting the local industries out of market. It is clear that,
given the tools of the endogenous growth theory, any policy choice can be
shown to have growth effects through its effect on the accumulation or
allocation of physical or human capital.

The theoretical literature on the relationship between trade and economic
growth tells us about the lortgrm benefits of trade on economic growth. As an
example, Baro and Martin (1995)contested that opening an economy
encourages the growth performance in the long run by disseminating
knowledge, familiarizing advanced level machinreriented items, and creating

a spilkover effect through foreign direct investment.

On the contraryRedding (1999)pointed out that traa openness impedes
economic growth through comparative disadvantage in the growth of
productivity in specialized sectors where the country has not diversified the
production and trade activities to prevent specific product shocks in the
economy. In additio to this, Rodrik (1997)supports the idea oRedding,
pointing out the shortcomings of trade openness for the development of any
nation as it may not be compatible with the local institutional and political
stability. He also explains how globalizationarisforms employment
relationships and how it causes income inequality within and between nations
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and over the traditional norms that the society had before opening the economy
for integration.

Burhanet al. (2014) have investigated the impact of tradesrgization on
economic growth in Tanzania using time series data, covering the period from
1970 to 2010 by sufdividing it into two different categories that show the
period of closed economy (194®85) and the period of open economy (1985
2010). They tried to identify the impact of trade liberalization on the
performance of the economy by applying an OLS technique for the two periods
separately. The study found a positive and significant impact of trade openness
on economic growth. The sty also indicates that the positive impact was
higher during the closed economy regime than the open economy period in
Tanzania.

Olaifa et al. (2013) studied the relationship between trade liberalization and
economic growth using yearly data from 1970 to 2012, built on conventional
trade theory, to investigate whether there had beewmngtérm relationship
between trade liberalization and economic growth and evaluate the impact of
the structural change employed in the free trade regime. The study supported the
international trade theory with evidence of a positive and significant ingbact
trade openness on economic growth after the country adopted the structural
adjustment program undertaken in 1986 with the implementation of the free
trade agreement. The study concluded that the country had benefited from the
economic integration anckecommended creating an enabling environment for
economic growth by, for example, developing better infrastructure, giving
financial support to export sectors, and putting in place a strong institutional
structure for sustainable growth.

Edwards and Henry (1991tontended that open and outwaniented
economies had a better performance than dlesenomies due to the promises

of trade liberalization, which resulted in a moderate growth rate in export and
had a positive impact on aggregate growth by permitting higher capacity
utilization and more efficient resource allocation and technologicalstin.

The research finding pointed out that human capital formation tends to increase
the positive impact of trade openness on economic growth.
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Greenaway, Morgan and Wright (198%¥essed a group of countries which had
liberalized in the post985 period using a panel estimation technique. They

looked at the situation beforad after, with and without liberalizing, based on

the i mplementation of the restructuring
theory using a crossountry time series data, they found deterioration on
economic growth for a particular sample on average.

Seid Yimer (2012)empirically investigited the impacts of trade liberalization
on economic growth and poverty reduction in Ethiopia using the Dynamic
Computable General Equilibrium Simulation Model simulated alternative
policies scenarios showing full and indiscriminating liberalization, grtdnd
rationalized liberalization, instantaneous tariff liberalization and found a
positive relationship between trade liberalization and economic growth in the
long run.

RonaldB., et al. (2009)reviewed the most cited empirical analysis that focuses
on the linkage between internationahde and economic growth, the link
between trade and productivity growth and concluded that there is the impact of
trade liberalization on the growth of the economy is positive, but they expressed
their concern on the problems of measurement error andgeneity which
handles most empirical analyses. They also have a caveat in relation to the
ability of the developing countries to gain a productivity growth by opening the
economy to the rest of the world. Their finding concludes by stating that
investing @ human capital to achieve property rights and creating a strong
institutional framework while opening the economy has a positive impact for
the economic growth of a country.

Olugbenga A. and OluwoleD. (1998) examine the possible effects of
liberalization arising from policy amendments on export and investment in 12
subSaharan Africancountries by expanding the Balassa (1978) and Feder
(1983) augmentegroductionfunction growth model for the inclusion of export
and investment using vector auggression error correction method. They
found that 10 out of a sample of 12 countries regest a positive economic
growth from the change in trade policies of outwimaking strategies of export
expansion.
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Jeffery and Andrew (1991gmpirically estimated the stBaharan African
count r i -basdll souroes of sl@ev economic growth as a raptienistic

view. Following the approach of Robert J. Barro (1991), they used the
countriesod6 gradual adjustment from the
level of per capita income using some selected variables through a panel data
analysis. Their ihding suggested that the major reasons for the stagnant
economic growth apart from landlocked geographical features and lack of
openness for international marketa&/ere poor economic policies and political
instabilities. The authors used the Sala amattd Cobb Douglas production
function and included some policy variables such as higher rates of central
government savings as a share of GDP associated with a faster economic
growth.

The causality relationship among trade liberalization, human cagitél
economic growth has been empirically assessedhaydhry et al. (2010Yhey

used the annual data from 1972 to 2007 based on the neoclassical theory. The
study employed the Grangeaucsality ceintegration method and confirmed the
shortterm and longerm relationship between the engaged variables. They also
explain the direction of causality to be from liberalizing trade to accumulating
human capital with technological advancememd &his in turn leads to
economic growth. Their results showed that all the variables were statistically
significant and give evidence of a 3.06 percent GDP growth due to a 1 percent
increase of trade openness in Pakistan.

Ethiopia, which is in the pross of becoming a member of the World Trade
Organization, has been adopting structural adjustment and other trade and
transformation policies since 1992 and working to integrate itself with the
global community. It gives priority to trade liberalization andrking on
industrialization to expand its export practice from primary agricultural to
manufacturing products. Therefore, as described in the above theoretical and
empirical reviews, there is no cleant conclusion on whether trade
liberalization has gositive correlation with growth under all circumstances.
The aim of this paper is to investigate empirically the relationship between trade
liberalization and economic growth.
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3. Research Methodology and Data Source

The study is based on secondary sosiafeime series data covering from 1980

to 2016 collected from the National Bank of Ethiopia, Ministry of Finance and
Economic Development, the World Bank and others. The collected data is
checked for stationarity issues first and analysed using an eetmomodel, i.

e. vector error correction model (VECM). Therefore, the more open the
economy, the higher the economic performance will be. The variables that are
used in the study are trade openness (as a proxy for trade liberalization), active
populationfrom the age of 15 to 64 (as a proxy of labour foregpenditure on
education (as a proxy to human capijtahnsumer price index and real gross
domestic product (as a proxy of economic growth).

RGDP is considered to be the proxy for economic growtimany analyses and

the case for this study is not different from the tradition. Moreover, gross capital
formation, active labour force, expenditure on education, openness (the ratio of
import and export to GDP) and foreign direct investment are the eslect
variables to determine the economic growth of Ethiopia.

The study has used a secondary data of 36 years ranging from 1980 to 2016
collected from national and international data bases including the National Bank
of Ethiopia, the Ministry of Trade, the iNIstry of Finance and Economic
Corporation, the World Bank and others.

3.1 Model Specification

This study adopted methodological approaches used by Chaudhry (2009) and
Muhammad (2012) both of which are based on the originaklzessical model
known asthe SolowSwan Modél or the Solow Model of economic growth. A
CobbDouglas production function with constant returns to scale with respect to
capital, labour and total factor productivity of the following formula is used to
examine the relationship between trade liberaliratiod economic growth.

2 Solow-Swan Model is named after the two famous economists Robert Solow and
Trevor Swan
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Y, = F(K, LAB, TFP,) 3.1

Where,Y;, K,, L.andA, represents total output, physical capital, labour force
and total factor product at time t, respectively. Total factor productivity (TFP)
here is considered as any variable pttan labour and capital that affects the
economic growth or national output of a country. Total factor productivity
(TFP) is the portion of output not explained by the amount of inputs (labour and
capital, in this case) used in production. As sucheitsllis determined by how
efficiently and intensely the inputs are utilized in production.

The above expression of production function can be rewritten as:

¥, = TFP,KLAB" 3.2
Notethatt 0&< 1 and 0 <b< 1

The author extended the CoebBlouglas productin function by assuming that

total factor productivity (TFP) is determined by level of international trade,
skilled human power, and inflation. Liberalization offers the opportunity for the
sector to compete internationally, contributing to GDP growth gerterating
foreign exchange. Liberalization or further "opening up" of respective
economies to foreign economy is consi de
economic growth by creating market access to domestically produced goods and
services, new tecloogy, and knowledge, which in turn create the opportunity

to produce new products and new employment opportunities through FDI. As
evidence, the fastest growing developing economies including India (Swami
Nathan, 2015) today have achieved rapid economuestly in the past several
years or decades, in part from having "liberalized" their economies to foreign
capital.

Many countries nowadays, particularly those in the third world, arguably have
no choice but to also "liberalize" their economies in ordeemsain competitive

in attracting and retaining both their domestic and foreign investments.

Furthermore, trade is contributing to economic growth by efficiently allocating
internal and external resources, shifting technological advancements from
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developéd countries to developing economies, and exploiting innovations of
developed countries, i.e. learning by doing effects

When the general prices rise, the enticenomyis affected Rising prices
impact the cost of living, the cost of doirgusiness, borrowing money,
mortgages, corporate and government bond vyields, and every other facet of
theeconomy On the other hand, there are arguments that rising rates of
inflation are typically one of the first signs that an economy is overheating.

Education or human capital

Expressing the TFP as a function of trade openness, consumer price index,
expenditure on education and other external variables gives us the following
equation.

TFP, = F(TO, CPIt, EDUEXPt) 3.3

Where:TFP,istheTotalFactor Productivityattimet
TO0,istradeopennessmeasuresastheratiooftrade(importandexport)toRGDPattimet
CPlisthetheconsumerpriceindexattimet

EDUEXPt isrealexpenditure on education at period t

Expression 3.3 can be rewritten as follows:

TFP, = 6.TO! CPIEDUEXP? 34

Where:distimeinvariantconst ant

0O<o<1, 0<Opxl and O0c<
Substituting expression 3.4 by expression 3.2 gives us:

Y, = 6.TOY CPI"EDUEXP’K*LAB" 35

3 Learning by doingimplies that greater investments in certain sectors increase the
experience of firms, workers, managers in the production process, making the
production process itself more productive.
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Taking natural logs (Ln) on both sides of the equation (3.5) gives an estimable
linear function:

in¥, =B, + B, InTO, + B, InCPI, + +B, In EDUEXP, B,InK + B_InL + =. 3.6

Where: B, is log of the constarfi, In Y, is log of real GDP]n TO, is log of
trade opennesin CPI, is log of consumer price indekp EDUEXEP, is log of
expenditure on educationln K, is log of physical capital, I;RAB, is log of
labour force, DD is dummy variable, is error term whichis assumed to be
independent of all the explanatory variables Bpd B, are coefficients of the

variables to be estimated, showing the magnitudes of the relationship in either
side.

According to equation 3.6, an econometric modelttedf selected variables
which is estimated in this study (with dummy) is given as:

In RGDP, = B, + B, InTO, + B, In CPI, + +B, In EDUEXP, B,InK, + B; InLAB, +
BsDD + &,

3.7
Table 3.1 Variable description and expected sign

Variables Description of variables Expected sign
RGDP Is amacroeconomic measure of the value ¢ Positive
(dependent economic output adjusted for price change
variable) (i.e. inflation or deflation) and is used as a

proxy for economic growth of Ethiopia in

this study

Trade openness Refers to the level which countries allow to Positive/negativi
have or have trade with other countries or 1
degree of international exposition

Consumer Price Overall weighted average price level Negative
Index
Expenditure on Commonly used as a proxy for human capi Positive
education measured by the educational attainment

(Barro and Lee, 1993)
Physical Refers to a factor of production such as Positive
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Capital machinery and buildings. Accumulated
physical capital is mostly measured by the
share of investment to GDP.

Labour Labour force is the actual number of peoplt Positive
available for work including both the
employed and unemployed aged 15 to 64
years old.

DD Dummy for regime change (1 for EPRDF  Positive
regime and O for Dergygeriod)

4. Results and Discussion
4.1  Stationarity test*

When there is a stationary process, the mean, the variance, and auto covariance
stay unchanged regardless of the period in which we measure, and it is known
as Ot i mebecamse the viarables depend only on the lags between the
two consecutive periods (Verbeek, 2004).

Augmented DickeyFuller test is used to detect the stationarity of the variable,

and the importance of testing stationarity is equivalent to checking the unit root.
The null hypot hesis O6Variables are not
againstthea |l t ernati ve hypothesis O6Variabl es
variables in their level and at their first difference, the ADF test is performed
without constant and with constant and trend.

As it is evidently shown in the table below, the augmérDickeyFuller test
validates the existence of unit root for all variables at their level; however,
variables become stationary at the first difference of the logarithmic
transformation. Furthermore, an ADF test was conducted at the first difference
of each variable. The null hypothesis of rsiationarity is rejected at all levels

of significance (1%, 5% and 10%) as shown in the table annexed.

4t is known that there is a unit root for the macro level data,t$s,a prerequisite to
check the stationarity using an augmented Diekalfer method of testing and all the
variables were found to be natationary at their level but become stationary after the
first difference | (1).
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Table 4.1 Stationarity test of variables at level and at first difference with
constant, with constant and tend

First

Level With . With
Variable constant _Difference constant
With constant  and trend with and trend
constant
LGDPR 3.190805 -0.700254 -4.323757 -5.666394
LK 0.441513 -1.976243 -7.652076  -8.074921
LLAB -2.669344 -2.910175 -7.962737 -8.624342
LCPI 1.133028 -1.003691 -5.276088 -5.537620
LEDUEXPR 0.867190 -1.496545 -5.083109 -5.198854
LTO 1.023376 -2.713992 -3.278028 -3.534596
1% critical value -3.626784 -4.234972 -3.632900 -4.243644
5% critical value -2.945842 -3.540328 -2.948404  -3.544284
10% critical value -2.611531 -3.202445 -2.612874  -3.204699

Source: Own computation from Eviews 7.
4.2 Co-integration test

It is possible to investigate those variables that are not stationary in level which
could have aontinuing relationship, and at the same time the variables become
co-integrated.

Co-integration analysis is undertaken to examine the existence of delang
relationship between growth rate of real gross domestic product and the
explanatory variablesusing Johansen's (1991) maximum likelihood- co
integration method. Provided that there is evidence dhtegration between

the variables, the model specification will lead to Error Correction Model
(ECM) for each dependent variable or Vector Error Coisadtlodel (VECM)

for equation series with more than one dependent variable which is concerned
with preserving information about both forms ofariation. In other words,
co-integration testing can become a basis to determine equation estimation to
see wlether variables have loftgrm relationship or not.

Johansson eimtegration test is suitable for such types of study to understand

whether there has been letegm relationship among the variables since the
numbers of variables in the equation are more than two. The trace and max
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Eigen value test statisficresults show that there is a significant loeign
relationship between liberalization and economic growth. Zero maximum rank
confirms the null hypothesis, which says there is nintegration between the
variables RGDP*, K, LAB, CPIl, EDUEXP and TO. Wita comparison, the
trace statistics and maximum Eigeslue the study fall to accept the hypotheses
of no ceintegration between the variables interest.

As briefly discussed in the previous section, Johanssantegration test is a
preferable techniqufor such types of model in order to know whether there
exists a longerm relationship between variables of interest. As it is indicated in
Table 4.2, the rank of the test being zero implies the null hypothesis of no
integration alongside with an altetivee hypothesis of there being at least one
co-integration. Based on the results of the MAgen value statistics and trace
statistics, there is one -gotegration result at 1% level of significance, which
leads to the rejection of the null hypothesis praves the existence of a long
term relationship between variables.

Table 4.2: Cointegration analysis using Johansen test(fitical values
based on MacKinnorHaug-Michelis (1999)

Data Trend None None Linear Linear  Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend Trend Trend
Trace 2 1 0 0 0
Max-Eig 0 1 0 0 0

Source: own computation from Eviews 7
4.3 Error correction model

Engle and Granger's (198@ioposition explains that when sets of variables are
being ceintegrated, there occurs a binding ertorrectiondemonstration of the

time series process. Thus, when the dependent and explanatory variables are
both integrated of order one and havdrdegration, we can use error correction
illustration. The coefficient of the error correction term is defined aspkeed

of adjustment that indicates how the disequilibrium that occurred in the short
term adjusts itself in the long term.
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The longterm equation and interpretation is as follows (see the annex for the
details):

LNnRGDR*= LnLABt+ 0.49.nKt+ 0.69TQ - 0.18EDUEXR+0.2L.nCPIt+ 0.19DD
(0.153)*** (0.118)*** (0.291)** (0.073)*  (0.158) (0.093)**

The main explanatory variable trade liberalization- represented by trade
openness has a positive and significant impact on economithgad 5 percent
level of significance. This result is in line with prior expectations and major
literatures such aBabatunde (2009)Greenaway et al. (2002Plaifa (2003),

who found a positive relationship between trade liberalization and economic
growth.

The country impds capital goods from the rest of the world; these capital and
intermediate inputs, in turn, are used for further production of goods and
services in the entire econom@DP. Simi |l arly, the countr
significant  contribution to foreign xehange earnings, enhancing
competitiveness, boosting the quality of products and the like. Statistically, a

unit increase/decrease in the openness of the country leads to abanit 1.3
increase/ decrease (positive change) [
Economic interpretation of the result is that, a unit Birr injection on trade
openness has a higher multiplier effect on the general economy by Birr 1.3.

The other important variable to determine the economic growth of the country is

gross capital form&n or investment. Not surprisingly, as gross capital
formation comprises more than 35 percel
positive and statistically significant impact on economic growth and this is
consistent with the results &berechukwul. (2013). To be specific, a unit
percentage change in gross capital formation leads to 0.56 percentage change in
the countryés economic growt h. This fi
capital formati on (i nvest ment) t o a c
investment is the main component of aggregate demand, its increment usually

leads to an increase in economic growth. Especially in a country like Ethiopia

where GDP is far from potential output, a change in investment has a significant
impact on the entireconomy.
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In line with the neoclassical theory of economic growth, active labour force has

al so a positive and statistically sign
According to I LO (2016), more than hal
labour Dbrce with a relatively better employment rate. Usually labour force is
considered as an important element of factors of production. Especially in
Ethiopia where capital is relatively scarce and labour is abundant, the bulk of

the labour force is engaged the production of goods and services. The
countryds economic policies are designe
of production input. The subsistence agricultural sector is almost entirely
labourdependent with limited technological practices. i&irty, the industrial

sector of the country is emphasising on labour intensive sectors like agro
processing and textile industries. Thus, this research revealed that a unit
percentage change in active labour force leads to around 0.98 percentage change

of economic growth in the same direction.

The impact of macroeconomic stability, proxy by CPI, has a positive but
insignificant impact on the economic growth of the country, which is against
prior expectation. In fact, the coefficient of inflation on ecomomgrowth
function is inconclusive. Some found positive while others found negative
results. Lower and moderate level of inflation is usually considered as an
incentive for producers and, hence, important to boosting production. On the
contrary, a higher elvel of inflation is detrimental to consumption and
production; thus, the sustainability of economic growth is questionable. During
the sample period, Ethiopia sustained a relatively moderate inflation; that is why
CPI has a positive but insignificant inghaon economic growth.

Contrary to prior expectation and theoretical agreement, government
expenditure on education is statistically significant at one percent level of
significance. But it is impossible to interpret a negative coefficient of
government ependiture on education. One argument would be the deteriorating
level of quality of education with the result that education on expenditure would
snatch the scarce resource from other productive sectors.

Finally, dummy variable for regime change has gnificant coefficient,

implying the existing structural break as a result of government change between
EPRDF and Dergue. A regime changes during 1991 has a significant impact on
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economic growth with 0.18 percent. This mainly resulted from change in policy
and ideology of the government.

The outcome of the above regression is based on several classical assumptions
including, but not limited to, stability of the model, there being no serial
correlation, homoscedasticity and normality. Therefore, it is mandad check
whether these assumptions are met or not. With regard to stability of the model,
the author deployed Chow forecast test and found that the model is stable at 5
percent level of significance. The other important assumption is the error term is
not serially correlated. To check this assumption, Duvidatson statistics is

used in this research. For the rejection of the null hypothesis (the error term is
serially correlated), the DW statistics should be around 2. According to the
model of this resarch, it is 1.9 and exactly satisfies the condition of no serial
correlation in the model 6s error term.
that there is constant variance in the regression. The other central assumption to
linear regression model imormality. If the error term is not normally
distributed, it is not possible to make decision based on conventional t and f
statistics. Therefore, the author deployed Histogram Normality test and revealed
the error term is normally distributed. As a resdicision making (rejecting

and accepting null hypothesis) based on standtast and ftest tables is sound

in this model (the results for diagnostic tests are attached in the annex).

The Error Correction Model (ECM) in the short -term

The ECM derived from the regression results and the estimated-tehnort
coefficients are:

DLNRGDPt*=-0.1898+0.125DLnRGDP#1+0.31DLnLABt+0.20DLnKt +0.19TO#0.04EDUEXP#0.026 0LnCPIt
(0.166)  (0.156) *  (0.584) ***  (0.047)**  (0.039)  (0.08)
*** VValues in parenthesis are standard errors.

The last step is to run the ECM, since there is a confirmation of the presence of
long-term relationship amongst variables. As it is indicated below in Table 4.3,
the shorterm dynant relationship and the set of shtetm coefficients in the

ECM, which relates the changesrigal gross domestic product to changes in
explanatory variables and the error term in the lagged periods. Hence the lagged
difference terms capture the shtetm changes in the corresponding
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logarithmic transformed variables. EQThas a negative sign coefficient, which

is found to be significant at 5 percent. The coefficient of 843 the speed of
adjustment to the temporary disequilibrium or deviation from équilibrium.

In this study the speed of adjustment is about 18.98%, which implies that the
disequilibrium is adjusted by 18.98% yearly. Thus, the speed of adjustment is
relatively slow and requires some years to be fully adjusted. As it is illustrated
below in the summary table, lagged RGDP has a positive effect on the current
year GDP with a significance level of 5%. Changes in active population and
trade openness also have a positive impact on the economic growth but they are
both statistically insigricant.

5. Conclusion and Recommendation

This paper aimed at analysing whether or not there is atésngrelationship
between trade liberalization and economic growth and at finding out the impacts
of liberalization, both in the lonterm and shosterm d/namics, for Ethiopia
using a time serious data of 198016. The Johansen -ftegration
methodology was employed and the result from theéntegration analysis
confirms the longerm relationships among the variables.

This study indicated that tradébéralisation in general positively affects
economic growth in Ethiopia. As all variables are integrated of order one and
there exists a cmtegration relationship, ECM was a more appropriate model. It
was found that trade liberalization is one of then#igant variables to
determine economic growth in Ethiopia. Its multiplier effect is very high in the
long run. As the country becomes more open, it is possible to reap the benefits
of international trade by importing capital and intermediate goods dsawel
finding bulk market for domestically produced goods and services in the
international market.

In line with neoclassical growth theories, labour and capital are also significant
variables with a positive sign. As labour and capital are the basmrdact
production, there is no wonder that their impact is positive and significant. In a
country where more than 50 percent of the population is an active labour force
with relatively better employment rate, it can be considered as an engine for
economicgrowth. Similarly, the more than 35 percent share of investment to
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GDP attained is the proof to the significant contribution of investment to the
countryds economic growt h.

But government expenditure on education is contrary to prior expectation and is
difficult to justify under normal circumstances. This may be due to low quality
of education though access to education is expanding continuously. Higher
government expenditure on education with low quality cannot bring about
change significant enough to meiés objective. The other macroeconomic
variable expected to affect economic growth is consumer price index used as a
measurement of macroeconomic stability. The findings revealed that CPI has an
insignificant impact on economic growth but with a positieefficient.

Based on the findings of the research, the following policy implications are
drawn. Since trade liberalization is the most significant variable, both in the
long- and shorterm to affect economic growth, the government should promote
and ehance openness more in the international market. By doing so, the
country could reap the benefits of international trade, including competitiveness,
guality improvement and technology transfers. Several mechanisms to boost
trade liberalizations should bmplemented. These include minimizing tariffs,
guota, policy restrictions, and customs clearance procedures. The government
also needs to enlarge the engagement of active labour force on the production of
goods and services by creating more jobs. In atcpwhere labour force is
relatively abundant, economic policies should be directed towards utilizing
these inputs. Finally, to attain and maintain a sustainable economic growth, the
government should give more support to both domestic and foreign innestme
by improving the institutional capacity to deliver service because creating a
conducive business environment is vital for attracting investors. Avoiding the
bottlenecks on establishing investment would have a significant contribution to
enlarge investn@ and, hence, economic growth.

Finally, the government of Ethiopia should further push towards the
membership of regional integrations and the World Trade Organization. It has
been about two decades since the country showed ifteseisivestigate the

cost and benefit of WTO membership and more than a decade since the country

5 Received observer status sin@97 and
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formally applied for membership. However, due to the many domestic
economic and trade policies that are incompatible with the basic WTO
agreements, the accession process has takemany years. The noticeable
challenge that the policy makers are facing this time is the internal policy on
financial and telecommunication service that is operational. This research does
not recommend to totally open to international competitionsablgast there
should be a mechanism to facilitate the accession by, for example, opening joint
ventures in cooperation with domestic entities.

8 Formally applied for membership and started accession process in January 2003

131



Yetsedaw EmagneExploring the Relationship between Trade Liberalization and Ethiopian Economic...

References

Alemayehu Seyoum Taffesse and Tadele Ferede. (2004). The Structure of the Ethiopian
Economy - A SAM-based Characterisation. A Country Economic
Memorandum, Report No. 2938&3T, the World Bank.

Babatunde, M. A. (2009, June). Can Trade Liberalization Stimulate Export Performance
in SubSahran AfricaJournal of International and Global Ecomic Studies
2(1), 6892.

Balassa, B(1978). Exports and Economic Growth: Further Evidedaetnal of
Development Economic8, 2740.

Baro, R., and Martin, Xi. (1995). Technological Diffusion, Conevergence and Growth.
Journal of Economic Literature Cldigation. 040, E10.

Andrew. B. and Kruger A. (2003). Trade, Growth and Poverty: A Selective Survey.
IMF Working Paper, 030.

Burhan et. al. (2014). The Impact of Trade Liberalization on Economic Growth in
Tanzania, DOI: 10.6007/IJARBSSAB/879.

Chaudhy, I. S., Malik, A., and Faridi, Z. M. (2010). Exploring the Causality
Relationship between Trade Liberalization, Human Capital And Economic
Growth: Empirical Evidence From Pakistadournal of Economics and
International Finance175182.

Dollar, D. (1992. OutwardOriented Developing Economies Really Do Grow More
Rapidly: Evidence from 95 Ldcs, 192®85. Economic Development and
Cultural Change, 40(3), 523.

Dollar, D. & Kraay, A. (2003). Institution, Trade and Growth: Revisiting The Evidence.
Journal ofMonetary Economi¢$0, 133162

Dowrick, S. and Golley, J. (2004). Trade Openness and Growth: Who Benefits? Oxford
Review of Economic Policy, 20(1): &6

Eberechukwu. U. (2013). The relation between capital formation and economic growth:
evidence from suaharan African countrieslournal of Economic Policy
ReformVolume 16, 2013 Issue 3

Echekoba, F. N., V. I. Okonkwo, and P. K. Adigwe. (2015). Trade Liberalization and
Economic Growth: The Nigerian Experience (121112).Journal of Poverty,
Investment and Developmehd (ISSN 2422346X).

Edwards, S. (1998). Openness, Productivity and Growth: What Do We Really Know?
The Economic Journall08(447), 388398

Enders. (2010). Estimating short and long term residential demand for electricity: New
Evidence from Sri Lanka; Enerdgyconomics,Volume 32, Page SS40.

132


https://www.tandfonline.com/toc/gpre20/current
https://www.tandfonline.com/toc/gpre20/current
https://www.tandfonline.com/toc/gpre20/16/3

Ethiopian Journal of Economics Vol. XXV No 2, October2017

Engle, R. and Granger. (1987, March). -ldtegration and Error Correction:
Representation, Estimation, and Testiggonometrica Vol. 55, No. 2 251
276.

Feder. (1983). On exports and economic grodthyrnal of Develoment Economics,
1983, vol. 12, issue-2, 5973.

Frankel, J. and Romer, D. (1999, June). Does Trade Cause Grdtwth2American
Economic Reviewol. 89, No. 3379399.

Fosu, A. (1990). Export composition and impact of exports on economic growth of
develogpng countries. Economics Letters 34(1)j 82

Granger, C. and Newbold, P. (1974). Spurious regressions in economktiozal of
Econometrics2(2), 111120.

Greenaway, D., Morgan, W. and Wright, P. (2002). Trade liberalisation and growth in
developing ountries.Journal of Development Economj&s.

P. (1997). Trade Liberalization and Growth in Developing Countries: Some
New EvidenceWorld Developmen®5.

Gr oss man, G. M. and Hel pman, E. (1990),
American Economic Review, Vol. 80, No. 2, pp:i861.

Burhan, A., Hamad, M. and Stabua, A. (2014). The Impact of Trade Liberalization on
Economic Growth in Tanzaniénternational Journal of Academic Research in
Business and Social Sciencéé), 514532.

Helpman, E. and Krugman, P. (1988)arket structureand foreign trade Increasing
returns, imperfect competition and international economy, Cambridge, MA,
MIT Press.

I MF. (2007) . ATr ade Openness and Gr owt h:
Working Paper: WP/03/30.

MacKinnon James G., Alfred Haug, and Leoichklis, "Numerical Distribution
Functions of Likelihood Ratio Tests for @ategration",Journal of Applied
EconometricsVol. 14, No. 5, 1999, pp. 56377.

Jeffery, S. and Andrew, W. (1991). Sources of Slow Growth in African Economies.
Journal of AfricanEconomics33576.

Johansen, S. (1991). Estimation and Hypothesis Testing -0ht€gration Vectors in
Gaussian Vector Autoregressive Mod&sonometricaVol. 59, No. 6 (Nov.,
1991), pp. 15541580.

Kruger, A. O. (1997). Trade policy and economic develapméiow we learn.
American Economic Review, 87(1);2P2.

Lill, A., and Ronald, B. (2008). The Link between Openness and {Rang Economic
Growth.Journal of International Commerce and Economit&b version:

Manni, U. H. and Ibne Afzal, M. N. (2012). Effecf trade liberalization on economic
growth of developing countries: A case of Bangladesh econdmynal of
Business, Economics and Finand€?).

133



Yetsedaw EmagneExploring the Relationship between Trade Liberalization and Ethiopian Economic...

Mkubwa, M., Mtengwa, H., and Babiker, S. A. (2014), The Impact of Trade
Liberalization on Economic Growtln Tanzania,International Journal of
Academic Research in Business and Social Sciemckg(5), pages 51832.

Muhammad, T. Omar, A. (2014). Trade Openness and Economic Growth: A Review of
the Literature Asian Social Science; Vol. 10, No. 9; 2[H3N 19112017.

Olaifa, F. G., Subair, K. and Biala, M. I. (2013). Trade Liberalization and Economic
Growth in Nigeria; A Celntegration AnalysisJournal of Business, Economics
and Finance2, 3.

Olugbenga, A. and Oluwole, O. (1998). Can Trade LiberaimaBtimulate Economic
Growth in Africa?World Development, Vol 26, No,3197-506.

Redding, S. (1999). Dynamic Comparative Advantage and the Welfare Effects of Trade.
Oxford Economic Paper$L

Report, I. C. (2006)The Federal Democratic Republic of Etpia Poverty Reduction
Strategy Annual Progress Report.

Ricardo, D. (1817). The principles of political economy and taxation. [32 Edicdoem
Portugués: Principios de economiapolitica e de tributacéo, Fundacéo Calouste
Gulbenkiam, Lisboa, 1983].

Robert Barroand JongWhalLee (1993). International comparisons of educational
attainmentJournal of Monetary Economigslume 32, Issue, 3993, 363394.

Rodrik, D. (1988). Closing the technology gap: Does trade liberalization really help?
Cambridge NBER workings paper. No 2654.

, D. (1997). Has globalization gone too f&&ifornia Management Review

Robert J. Barro (1991), Economic Growth in a Cross Section of Counfries,
Quatrterly Journal of Economic¥ol. 106, No. 2.pp. 40443.

Romain, W. and Karen, W. (2003). Tradiberalization and Growth: New Evidence:
TheWorld Bank Economic Review, Vol.22, No.2, Page -D31.

Seid, Yimer. (2011). The Impact of Trade Liberalization On Per Capita Income:
Evidence From SuSaharan Africa.International Journal of Economic
Research2(5), 175184. Vol. 3 No. 11.

Shafaeddin, S(2005). Trade Liberalization and Economic Reform in Developing
Countries Discussion Paper

Swaminathan H. (2015). Economic Development and Women's Labor Force
Participation in IndiaJournal Feminist Economicgolume 22, 2016 Issue
2.168195.

Umme, M. H. and Munshi, A. N. (2012). Effect of Trade Liberalization on Economic
Growth of Developing Countries: A Case of Bangladesh Econdowrnal of
Business, Economics and Finandé?).

Utkulu. (2004). Does Trade Liberalization Cause a Long Run @&uoan Growth in
Turkey, Economic Change and RestructurBigy(3):245266.

134


https://www.sciencedirect.com/science/article/pii/0304393293900239#!
https://www.sciencedirect.com/science/article/pii/0304393293900239#!
https://www.sciencedirect.com/science/journal/03043932
https://www.sciencedirect.com/science/journal/03043932/32/3
https://www.tandfonline.com/toc/rfec20/current
https://www.tandfonline.com/toc/rfec20/22/2
https://www.tandfonline.com/toc/rfec20/22/2
https://www.researchgate.net/journal/1574-0277_Economic_Change_and_Restructuring

Ethiopian Journal of Economics Vol. XXV No 2, October2017

Winters, L. A (20014) . 0Trade Liberalizalt
Ov e r v Ecenandic Journalll4 (493) FL1.

Wooldridge, J. (2006).ntroductory Econometric{Vol. 120). New York: South
Western Cengage Learning.

World Economic and Social Survey. (2010). Retooling Global Trade,
http://www.un.org/en/development/desa/policy/wessaveurren.

World Trade Organization Annual Report. (2007).

Yetsedaw. E. (2014). Determinants of export performance in Ethiopia; vector Error
Correction model, Unpublished paper; Addis Ababa University school of
business and economics.

135



Yetsedaw EmagneExploring the Relationship between Trade Liberalization and Ethiopian Economic...

Annexes

Annex 1. Statistical Summary

GDPR GDPR_1 K LAB CPlI EDUEXPR TO
Mean 26.1141. 26.0778. 24.6753. 17.2386! 3.31803i 1.86594. 0.13990I
Median 25.9212° 25.9140. 24.4859! 17.2538( 3.14381. 0.81653( 0.07503:i
Maximum 27.4205: 27.3476. 26.4646. 17.6939. 5.03700! 8.20254/ 0.64423.
Minimum 25.39811 25.3981( 23.5000: 16.5342! 2.20161 0.17629 0.01605.
Std. Dev. 0.61454. 0.58166° 0.84984. 0.33874( 0.84154. 2.19833. 0.16647!
Skewness 0.76370: 0.78852" 0.67972! -0.37081: 0.65453: 1.55246 1.54459
Kurtosis 2.298101 2.37522i 2.42897. 2.06648. 2.39732! 4.34499. 4.32996!
JarqueBera 4.35617! 4.31616. 3.35186( 2.19142! 3.20184! 17.6515. 17.4392
Probability 0.11325! 0.11554" 0.18713: 0.33430: 0.20171( 0.00014 0.00016:
Sum 966.2221 938.802. 912.987. 637.8301 122.767. 69.0399; 5.17631:
Sum Sq. Dev 13.5958! 11.8417' 26.0003 4.13081( 25.4950! 173.975 0.99763!
Observations 37 3€ 37 37 37 37 37

Source: Own computation using Eviews 7
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Annex 2: Stationarity test of variables at level and at first difference with

constant, with constant and trend.

First
Level With - With
_ Difference
Variable - constant - constant
With With constant
and trend and trend
constant

LGDPR 3.190805 -0.700254 -4.323757 -5.666394
LK 0.441513 -1.976243 -7.652076 -8.074921
LLAB -2.669344 -2.910175 -7.962737 -8.624342
LCPI 1.133028 -1.003691 -5.276088 -5.537620
LEDUEXPR 0.867190 -1.496545 -5.083109 -5.198854
LTO 1.023376 -2.713992 -3.278028 -3.534596
1% -3.626784 -4.,234972 -3.632900 -4.243644
5% -2.945842 -3.540328 -2.948404 -3.544284
10% -2.611531 -3.202445 -2.612874 -3.204699

Source: Own computation using Eviews 7
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Annex 3: Cointegration analysis using Johansen test
Dependent Variable: D(LEDP)

Method: Least Squares

Date: 09/10/17 Time: 17:37

Sample (adjusted): 1982 2016

Included observations: 35 aftedjustments

Variable Coefficient  Std. Error t-Statistic Prob.

DRGDP 0.049744  0.039011 1.275113 0.2127
DRGDP-1 0.125169 0.166846 0.750207 0.4594
DK 0.200461  0.047539 4.216793 0.0002
DLAB 0.312373  0.156241 1.999303 0.0554
D CPI 0.001925  0.080390 0.023945 0.9811
EDUEXP 0.049744 0.039011 1.275113 0.2127
TO 0.191672  0.096886 1.978330 0.0634
R-squared 0.405665 Mean dependent var 0.055725
Adjusted Rsquared 0.278308 S.D. dependent var 0.060970
S.E. of regression 0.051796 Akaike info criterion -2.906160
Sum squared resid 0.075118 Schwarz criterion -2.595091
Log likelihood 57.85780 HannanrQuinn criter. -2.798779

Durbin-Watson stat 2.182881
Source: Own computation using Eviews 7
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Annex 4: Estimation Result for the long run
Dependent Variable: LGDPRM

Method: Least Squares

Date: 10/02/17 Time: 17:51

Sample: 1980 2016

Included observations: 37

Variable Coefficient  Std. Error t-Statistic Prob.
LKR 0.485771 0.118259 4.107671 0.0003
LLF 1.000033 0.152718 6.548231 0.0000
TORM 0.688467 0.290792 2.367554 0.0294
LED -0.182430 0.073228 -2.491266 0.0183
LCPI 0.198534 0.158297 1.254187 0.2191
DD 0.184943 0.092723 1.994577 0.0549

R-squared 0.972480 Meandependent var 26.11413

Adjusted Rsquared 0.968041 S.D. dependent var 0.614544

S.E. of regression 0.109862 Akaike info criterion -1.431797

Sum squared resid 0.374157 Schwarz criterion -1.170567

Log likelihood 32.48824 HannanQuinn criter. -1.339701

Durbin-Watson stat 1.788855
Source: Own computation using Eviews
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Annex 5: Estimation Result for the shortterm ECM

Dependent Variable: D(LRGDP)
Method: Least Squares

Date: 09/21/17 Time: 17:37
Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(LnK) 0.200461 0.047539 4.216793 0.0002
D(LnLAB) 0.312373 0.156241 1.999303 0.0554
D(LCPI) 0.001925 0.080390 0.023945 0.9811
D(TO) 0.191672 0.096886 1.978330 0.0634
D(EDUEXP) 0.049744 0.039011 1.275113 0.2127
D(L GDPR _1) 0.125169 0.166846 0.750207 0.4594
ECM - 0.189856 0.083766 -2.266499  0.0313
R-squared 0.405665 Mean dependent var  0.055725
Adjusted Rsquared  0.278308 S.D. dependent var 0.060970
S.E. of regression 0.051796 Akaike info criterion -2.906160
Sum squared resid  0.075118 Schwarz criterion -2.595091
Log likelihood 57.85780 HannanQuinn criter.  -2.798779

Durbin-Watson stat 2.182881

Source: Own computation using Eviews 7
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Annex 6: Heteroskedasticity Test: Harvey
Heteroskedasticity Test: Harvey

F-statistic 0.822587 Prob. F(5,31) 0.5432
Obs*R-squared 4.333975 Prob. ChiSquare(5) 0.5024
Scaled explained SS 2.567025 Prob. ChiSquare(5) 0.7664

Source: Own computation from Eviews 7

Annex 7: Normality test
Series: Residuals
Sample 1980 2016
Observation 37

Skewness 0.163074
Kurtosis 1.363163
JarkueBera 2.025807
Probablity 0.363163

Source: Own computation from Eviews 7

Annex 8: Stability test

Chow Forecast Test

Equation: UNTITLED

Specification: LGDPRM LKR LLF TORM LED LCPI

Value df Probability
F-statistic 1.048708 (17, 15) 0.4670
Likelihood ratio 28.97961 17 0.0347

Source: Own computation from Eviews 7
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