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Abstract 
 

The objectives of the study were: (1) 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, Ethiopia. Multi-stage sampling methods were employed. 

268 rural beekeepers taken from adopters and non-adopters were interviewed this 

study using the proportional random sampling method. Among the 268 bee-keepers, 97 

(36.19%) were adopters while 171 (63.81%) were non-adopters. Descriptive analysis 

and the econometric (double-hurdle) model were applied using SPSS-22 and STATA-

12, respectively. The first hurdle result revealed that age, number of livestock owned, 

educational level, number of local hives beekeepers possessed, training provided, total 

annual income of bee-keepers, credit service, distance to Woreda agricultural office, 

extension service, and participation on off-farm activities were the main factors that 

affected the probability of adoption decision. The second hurdle revealed that age, 

number of local hives bee-keepers possessed, training provided, credit service, and 

distance to Woreda agricultural office were the main factors that affected the intensive 

use of modern beehives. Additionally, pests and 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 recommend that the major factors in adoption 

decision and intensive use of modern beehives should be considered by policymakers 

and planners in setting their policies and strategies of honey production improvement 

interventions.  
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1. Introduction  

 

Bee-keeping in Ethiopia is common and one of the agricultural activities. 

Honey and beewax are the major bee products used for export earnings and 

also serve as sources of income for the rural community. Ethiopia is the 

leading honey producer in Africa and is one 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 beverage (Tej) and 

traditional medicine, whereas bee wax is used for the preparation of a 

traditional candle (Tuaf), 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 and productivity of 

food crops. 

 

In recent years, the Ethiopian government, under its agricultural-led 

development policy, has given due attention to apiculture. Apicultural 

development is one of the development strategies of the Amhara region and 

areas have been categorized based on prioritized potentials. For instance, the 

Wag-Lasta area development strategy focuses on the development of small 

ruminants and apiculture. To this effect, different private and public 

institutions such as the Amhara Agricultural Research 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 used in the last 7-10 years. Some of the 

technologies are a transitional beehive, a modern beehive, 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 offices of 

agriculture and different governmental and non-governmental organizations to 
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improve the production potential of bees by creating a favorable working and 

living environment.  

 

The modern beehive box has a production potential of 20-30kg per colony per 

year of honey while the traditional beehive produces 5-10kg per colony of 

honey (Holeta Bee Research Center, 2004). Due to institutional, socio-

economic, biophysical and other implicit and explicit factors, the adoption and 

intensive use of modern beehives by the farmers is not described well through 

different organizations are struggling to disseminate modern beehives to 

farmers. That means very little information has been generated on socio-

economic, institutional and biophysical determinants of adoption of improved 

beehives in 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: 

 

¶ 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: 

¶ to analyze the factors affecting the adoption of the modern beehive;  

¶ to evaluate the extent and intensity of adoption of modern beehives; and 

¶ to identify the constraints of modern beehive adoption. 

 

2. Literature Review 

 

Adoption was defined by Feder, et 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 

technology into two as óindividualô and óaggregateô adoption. Accordingly, 

they defined individual adoption as the farmerôs decisions to incorporate a 

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 
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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 like desirable 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 determined by many 

socio-economic factors (Ray, 2001; Salim, 1986).  

 

Adoption is not a simple, overnight activity, but it is a mental process which 

an individual farmer (decision-maker or a group of a decision makerôs family 

members) goes through for decision-making. To ensure the adoption of a new 

innovation, the fulfillment of specific economic, technical, and institutional 

conditions are required. From the farmersô perspective, the new technology 

should be economically more profitable than the existing alternatives. 

Moreover, the new technology should be technically easy to manage by 

smallholders and adapt to the surrounding socio-cultural situations. Also, the 

availability of the new technology and all its necessary inputs to smallholders 

at the right time and place and in the right quantity and quality is a necessary 

condition (Ehui et al., 2004). In general, adoption is a function of five 

characteristics of the technology. These are relative advantage or profitability, 

compatibility or riskiness, complexity, triability/divisibility or initial capital 

requirements, and observability or availability (Rogers, 1971). A study by 

Tamrat (2015) shows that the main determinants of modern beehive adoption 

in Arsi zone, Ethiopia, were farmyard size, a number of local beehives bee-

keepers possessed, training provided, participation on demonstration, wealth 

status of bee-keepers, and participation of bee-keepers on non-farm income 

sources. Moreover, chemical application, bee predators, lack of knowledge 

and skill on modern beehives, lack of modern beehive accessories, lack of bee 

forage, and lack of capital were the major bee-keeping bottlenecks.   

 

Workineh (2007) found that credit, knowledge on practical activities of the 

technology, education level of household head, positive perception 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 different demographic and socioeconomic 

characteristics of farm-household 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 availability of cash or credit 

for farm investment and access to markets for farm produce. Feder et al. 

(1985) in their research report stated that credit, farm size, risk, labor 

availability, and human capital, land tenure and education are main factors 

affecting technological 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 in Sekota (Aybra and Woleh), Gazgibla 

(Zarota and Asketama 01), and Ziquala (Ziquala 01 and Ziquala 02) districts 

of Wag Himra zone and Lasta (Yimraha, Blbala and 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 techniques were employed. In the first stage, five 

districts were selected purposively based on bee-keeping potential and modern 

beehive technology promotion through secondary data from zonal agriculture 

offices. Accordingly, Sekota, Gazgibla and Ziquala districts from Wag Himra, 

and Lasta and Bugna districts from North Wollo zones were selected. Then, in 

the second stage twelve Kebeleôs in which the modern beehive was promoted 

were selected purposively. Accordingly, Woleh, Aybra, Asketama 01, Zarota, 

Ziquala 01, and Ziquala 02 Kebeleôs from Wag Himra zone, and Debre Loza, 

Yimraha, Blbala, Kidus Harbie, Laydba and Birko Kebeleôs from north Wollo 

were selected. In the final stage, 268 respondents were selected for formal 

interview using proportional random sampling techniques from adopters and 

non-adopters in the sample Kebeleôs. 
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3.3 Method of data collection  

 

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

district agriculture experts, Kebele DAôs, and model farmers through key 

informant interviews. A preliminary survey was conducted to assess the 

potentials of each district in bee-keeping 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 documents of zonal, 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 

whereas for inferential statistics t-test, x2-square were used for continuous and 

categorical data, respectively, with SPSS V-22. Moreover, double hurdle 

model with STATA were employed to analyze the determinants and intensity 

of adoption of the modern beehive.  

 

3.5 Analytical Model  

Specification of econometric models 

 

In principle, the decisions of whether to 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 assumption that the 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 

them, incorporating the effects of farmersô characteristics and circumstances. 

Such explanatory 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 studies such as Burton et al. (1996), Newman et 

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

who employed double hurdle in studying the adoption of improved poultry 
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breeds in Ethiopia. The double hurdle model is a parametric generalization 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 (Di) equation: 

 

i i iD Z +u¡= Ŭ        (1) 

*
i i iD Z Ŭ u¡= +      Where    

*1  if  0

0  otherwise
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i

D
D

>ë
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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 

and a is a vector of parameters.  

 

The level of adoption (Y) has the following equation: 

Yi* = ßXi + V i 

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 the individualôs characteristics and Ç is a 

vector of parameters. 

 

9É 
      

     
  

 

The error terms Ui and Vi are distributed as follows: 

 

Ui ~ N (0,1) 

Vi ~ N(0,ů2)      (3) 

 

Finally, the observed variable Yi in the double hurdle model is determined by  

Yi = Di Yi*       (4) 

 

The log-likelihood for the double hurdle model is:  
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Where, 0 indicates summation over the zero observations in the sample, while 

+ indicates summation over positive observations, and ū (.) and ὲ (.) are the 

standard normal cumulative distribution functions and probability distribution 

functions, respectively. 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 above, arises if  

 

l
Ç

ů 
  , and X = Z 

 

A simple test for the double hurdle model against the Tobit model can be used. 

Therefore, one simply has to estimate the truncated regression model, the 

Tobit model, and the Tobit model separately and use a likelihood ratio (LR) 

test. The LR statistics can be computed using Green (2000): 

 

G  ςÌÎ,  ÌÎ,  ÌÎ, cͯ
 

 
   (6) 

 

where, LT is the likelihood for the Tobit model; LP is the likelihood for the 

Probit model; LTR is the likelihood for the truncated regression model and K is 

the number of independent variables in the equations. If the test hypothesis is 

written as:  

 

(ȡ  l  , and  l   H0 will be rejected on a pre-specified significance 

level if  G >  c2K 

Note: The hypotheses and definition of all working variables were depicted in 

Table 1 in the Annex.  
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4. Results and Discussion  

4.1 Demographic and socio-economic characteristics of the 

respondents  

 

As depicted in Table 2, among the total number of respondents, 95.5% are 

male-headed and 4.5% are female-headed households. Among the total sample 

of households, 2.9% of the female-headed and 60.8% of the male-headed 

households were adopters but the chi-square value is insignificant. The result 

of the chi-square test (c2-test) showed a significant and positive association 

between level of education and adoption of modern beehive, which is 

significant at less than 1% level of significance. As the chi-square test (c2 - 

test) shows, access to extension service and provision of training on modern 

bee beehive technology; involvement in off-farm activities; access to credit 

service; and involvement in formal institutions have a positive and significant 

association on the probability of adoption of the modern beehive at less than 

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

 

The survey results presented in Table 3 reveals that the householdsô average 

age was 48 years while the mean ages for adopters and non-adopters were 

46.86 and 50.02, respectively, with a significant mean difference at 10% level. 

The householdsô average tropical livestock unit was 5.125 TLU, with 5.697 

TLU and 4.1168 TLU for adopters and non-adopters, respectively, and the 

mean difference was significant at 5% level. The T-test also shows that the 

average total income of farm households was 29320.4179 birr  .The mean total 

annual incomes for adopters and non-adopters is 32977.43 birr  and 22873.52 

birr , respectively, and the mean difference between adopters and non-adopters 

was significant at less than 1% level.  

 

Honey yield  

The survey results depicted in Table 4 shows that the honey yield of frame 

hive was by far better than that of the traditional beehives in the areas. The 

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 yield per hive from traditional hives in the 2006 

and 2007 production year was 4.9kg and 4.4kg, respectively. Thus, the use of 
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frame hives had a yield advantage of 9.1kg or 67.41% compared with the yield 

from traditional beehives. In line with this, the result of Adebabay et al. (2006) 

showed that the average quantity of honey per hive harvested in similar areas 

from traditional, transitional, and frame beehives was 9.87kg, 12.75kg, and 

11.62kg, respectively.   

 

Major constraints of bee-keeping in the study area 

As depicted in Table 5, 44% of the respondents ranked pests and predators as 

the first and major constraints of bee-keeping; 20.5% of the respondents 

ranked drought as the second 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 bee-keeping equipment (like modern beehives, 

wax molds, honey extractors, queen excluders) and accessories (like smokers, 

cloths, bee veils, brushes) as the third  major constraint of the bee-keeping 

sector which  hinders the farm households from implementing appropriate 

improved beehive management practices (like internal inspection of hives, 

adding and reducing supper) on time. The fourth, fifth, sixth and seventh 

major constraints were the application of herbicides on crops, bee-keeping 

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

 

As shown in Table 6, among different pests and predators 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 results shown in Table 7, out of 268 respondents, only 

171(63.81%) are adopters of modern beehives and the remaining 97(36.19%) 

are non-adopters. Among all adopters, 35(20.5%) discontinued the use of 

modern beehive production due to Tough hive management, pest occurrence 

(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.   
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Colony management practices  

According to the survey 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 for modern hives due to shortage 

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 (c2-test) showed a significant and positive 

association between 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 bee-keepers that change the old combs 

have better bee-keeping practice than the bee-keepers that did not change the 

old comb. 

 

Supplementary feeding practices 

Regarding supplementary feeding, almost all non-adopters and adopters did 

not give supplementary feed to the colony when there was shortage. However, 

60(22.4%) adopters gave supplementary feeding like malt powder, sugar, 

shiro and honey and also water when there 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 predators easily. 

According to the farm households, there is shortage in the colony from 

February to the fourth week of June if there is no Belg rain. According to the 

survey results, almost more than half of bees feeding practices are undertaken 

by women than men (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 barn separately for each hive and 

35% did so in a non-separated 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 get sunlight in 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 an east-west 



Asmiro, Kindye, Mulugeta and Lijalem: Adoption and Intensity of Use of Modern Beehivesé 

 

 

 
12 

direction, and some other bee colonies are set in a north, south direction and 

their justification is to protect the bee colonies from fighting with one another. 

 

Honey bee flora plantation practices  

According to Abebe et al. (2016), over 80 plant species for honey bee flora 

were investigated in Wag-Lasta area. However, the sample households do not 

plant honeybee flora due to lack of awareness and honey bee flora seedling. 

The natural bee forage is seasonal and, hence, feed shortage 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 was 95 birr /kg, 75 birr /kg, 150 birr /kg, 65 

birr /kg and 100 birr /kg in the local 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 2921.9 birr  per 

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 bee-keepers that took part in 

the group discussion, provided all modern beehive technology packages are 

fulfilled. On the other hand, the high cost of the hive and other equipment and 

accessories, the high level skill requirement, the need for improved bee 

equipment and accessories, vulnerability to pests and predators, as well as the 

demand for sunlight and additional labor are the key relative disadvantages of 

the modern beehive as identified by the majority of respondents in the group 

discussion. On the other hand, the traditional beehive has various drawbacks. 

Some of them are low honey yield and quality, difficulty in inspection and 

harvesting, and short life-span (it breaks by rain). However, the traditional 

beehive has an advantage as it is a source of colony multiplication 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 - 
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one or two years. Otherwise, according to the ideas expressed in the group 

discussion and the researcherôs personal observation, there are different 

opportunities to disseminate and upgrade the bee-keeping sector in the study 

area. Those are: diversified and good quality honey bee flora, environmental 

friendliness of the sector, and attention given by the government to the bee-

keeping sector. (Wag-Himra zone is identified for its apiculture and small 

ruminant development potential.) 

 

Farmersô perception of modern beehive technology 

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 bee-keeping is more 

profitable as compared to the traditional 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 vulnerable to different 

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 the c2 result shown in Table 9, the observed frequencies across categories 

depart significantly from the expected homogeneous distribution. However, 

farmersô participation in modern beehive technology utilization is not as high 

as expected. This is due to the thinking that farmersô commitment, skills in 

modern beehive technology packages, dependency on aid of NGOs, lack of 

individual extension services and follow-up 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 less than 3.5 except 

for Likert items 1.1 and 3.2. This indicates that the level of adoption of 

modern beehive technology of bee-keepers was minimal. The possible reasons 

for the minimum adoption of modern beehives are, as indicated in Table 9, 

complexity of technology, absence of sufficient training, deficiency of 

extension support and services, and lack of bee-keeping equipment and 

accessories (which are expensive) in the right time (Table 11). 

 

  



Asmiro, Kindye, Mulugeta and Lijalem: Adoption and Intensity of Use of Modern Beehivesé 

 

 

 
14 

Results of the econometric models  

Based on the log-likelihood values of the two models estimated, the LR-test 

results suggest the rejection of the Tobit model. That is, the test statistic ũ = 

exceeds the critical value of the ɢ2 distribution (Table 12). Estimates of the 

parameters of the variables expected to have an effect on 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 affect the intensity 

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

use of command robust in STATA (version 12). The multicollinearity problem 

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

dummy variables and there is 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 bee-keepers negatively limits both the probability of 

adoption decision and the intensity of use of modern beehives at 1% 

significant level. It may be argued that bee-keepers who own large numbers of 

traditional beehives are reluctant to use large numbers of modern beehives; 

they would rather experiment with small numbers 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 effect on first hurdle at 10% and second hurdle 

at 5% significant level. As the credit service provision of the bee-keepers 

changed, modern beehive use intensity increased by 20.7%. The reason behind 

this result may be that credit service minimizes the financial constraints of 

bee-keepers and enables them to obtain modern beehives (Table 13). 

 

Distance of bee-keepers residence from Woreda agriculture office 

The distance of bee-keepers residence from Woreda agriculture offices 

negatively limited modern beehive use intensity at 1% significant level. A 

one-kilometer distance of the farmersô residence from the Woreda agriculture 

office decreased modern beehive use intensity by 0.91%. The fact behind this 
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result is that farmers who are far from Woreda agriculture office could not 

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 modern beehives at 5% significant level, which was unexpected. 

The justification behind this might be that participation in bee-keeping training 

initially increased the probability of adoption decision of modern beehives. 

But the farmers participated in the training 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 bee-keepers, it can be observed that age has a 

parabolic effect on the level of modern beehive adoption 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 of bee-keepers 

increases, the desire to increase the number of modern beehives decreases 

(Table 13). 

 

Participation in off-farm activity  

Participation in off-farm activities other than bee-keeping 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 off-farm 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 for intensity of use of modern beehives. This result is in line with 

Birhanu et al. (2014) (Table 13). 

 

Annual income and livestock holding as well as extension service and 

educational status of the sample bee-keepers positively affected the probability 

of adoption decision; however, 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 and non-adopters with t-test and 

c2-test (Table 2 and 3). 

 

5.  Conclusions and Recommendations 

5.1 Conclusions 

 

Even though the government of Ethiopia gives great attention to the bee-

keeping sub-sector to promote modern bee-keeping technologies, the 

probability of adoption and use intensity of modern beehives is found to be 

minimal. Pests and predators, drought, and lack 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 bee-keepers possessed, training 

provided, total annual income of bee-keepers, credit service, distance to 

Kebele agricultural office, extension service, and participation in off-farm 

income sources are the main determinants of the probability of adoption and 

use intensity of modern beehives in north Wollo and Wag Himra zones.  

 

5.2 Recommendations 

 

Based on the conclusions, the following recommendations are drawn:   

V Bee-keeping equipment and accessories have to be supplied or made 

accessible to the farmers and great attention has to be given to increase 

productivity and to take appropriate management practices of modern 

beehives which can positively affect the probability of adoption and use 

intensity of modern beehives.  

V Credit service enables farmers to solve their financial constraints.  

Therefore, it should be provided to bee-keepers to widen the financial 

bases of poor bee-keepers. Bee-keepers can use the loan to buy modern 

beehives and have access to modern beehive equipment and accessories 

like honey extractor, wax stumper, queen excluder, 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 focusing on timely 
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application of using different chemicals, specifically herbicides, 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 predators, 

especially wax moth and birds, have to be further studied by biological 

researchers. Also, appropriate coping mechanisms for bee-keeping during 

drought have to be further studied by biological researchers. 
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Annex 

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

Variables SPSS Code Type Measurement Expected sign 

Adoption decision of modern beehive ImprBHive Dummy  Adopter = 1 and non-adopter = 0 --- 

Proportion of 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, illiterate = 0 +ve  

Number of family labor of the respondents FamLabor Continues  In terms of man equivalent   +ve  

Total farm land TFland Continues  Measured in hectare  +ve 

Livestock holding of respondents LivstockHold Continues  Measured in TLU +ve  

Supplementary feeding  Suppfeed Dummy Yes = 1 and No = 0 +ve 

Number of traditional beehive NoTdH2007 Continues  Measured in number  +ve 

Beekeeping experience with modern beehive HLKFrHive Continues  Measured in number of years +ve 

Participation in off-farm activities OffarmActv Dummy  Yes = 1 and 0 = No +ve/-ve 

Total annual income TAnuIncom Continues  Measured in Ethiopian birr +ve 

Access to extension services EXT Dummy  Yes = 1 and No = 0 +ve 

Training on beekeeping Traing Dummy  Yes = 1 and No = 0 +ve 

Access to credit Credit Dummy  User = 1 and otherwise = 0 +ve 

Distance to kebelle Agriculture office of respondentsô 

residential 

DistKAO Continues  Measured in kilometers  -ve  

Distance to woreda Agriculture office of respondentsô 

residential 

DisWorO Continues  Measured in kilometers  -ve  
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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 Illiterate 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 education 12 1 13(4.9)   

 Total 171 97 268(100)   

Are you a member of community organizations? Yes  164 92 256(95.5) .163 .686NS 

 No   7 5 12(4.5)   

 Total  171 97 268(100)   

Do you participate in formal institutions? 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 modern 

beehive technology? 
Yes  121 30 151(56.3) 39.922 .000***  

 No  50 67 117(43.7)   

 Total  171 97 268(100)   
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Have you ever participated on modern beehive 

technology training? 
Yes  125 24 149(55.6) 58.626 .000***  

 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 for beeôs colony? No  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 brackets are standard 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 the household in man equivalent. 2.86 2.99 2.9(.07) -.93 (.355) 

Total amount of farm land in hectare .89 .77 .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 annual income 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 hive 11.26 - - - - 

mount of honey  yield harvested per colony from traditional hive 4.45 4.24 4.36(.18) .593 (.554) 

***, **, and * show the level of significance at 1, 5 and 10% respectively; the numbers in brackets are mean standard error. 
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Table 4: Two years data on honey yield productivity per each type of hive 

Type of beehive with production year Minimum  Maximum Mean Std. Dev. 

Amount of harvested yield in kg 

per frame hive in 2006 
8.5 26.0 14.3 3.5 

Amount of harvested yield in kg 

per frame hive in 2007 
8.0 21.0 13.5 3.3 

Amount of harvested yield in kg 

per transitional hive in 2006 
7.0 18.0 11.1 4.0 

Amount of harvested yield in kg 

per transitional  hive in 2007 
7.5 19.0 11.3 3.5 

Amount of harvested yield in kg 

per traditional  hive in 2006 
0.0 15.0 4.9 2.5 

Amount of harvested yield in kg 

per traditional  hive in 2007 
0.0 15.0 4.4 2.7 

 

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 of extension 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 .4 

tough management package 3 1.1 

financial problem 7 2.6 

Total 268 100.0 

 

Table 6: Major constraints of beekeeping in the study area in 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 1.5 

Total 268 100.0 
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Table 7: The distribution of modern beehive and reasons for 

discontinuing of modern bee hive 

 Frequency Percent 

Do you use modern 

beehives? 

No 97 36.2 

Yes 171 63.8 

Total 268 100.0 

Did you discontinue 

frame hive production? 

No 136 79.5 

Yes 35 20.5 

Total 171 100 

If yes, why do you 

discontinue frame hive 

production+? 

Tough hive management 1 2.9 

pest occurrence ( typically wax moth) 14 40.0 

Lack of inputs (wax, reconstructing 

material , smoker etc) 
1 2.9 

 Lack of skills (wax casting, honey 

harvesting, honey extracting, etc) 
1 2.9 

 Pest occurrence and lack of inputs 4 11.4 

 Absconding 12 34.3 

 Drought 2 5.7 

 Total 35 100.0 

If you discontinued frame 

hive, for what purpose the 

equipment use it? 

putting for clothes as a box 9 25.7 

for using as sitting chair 2 5.7 

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 

(bed, floor, shade) for bee 

hives? 

No 65 24.3 

Yes 203 75.7 

Total 268 100.0 

If yes, from which material 

did you prepare the shade? 

grass, stone and wood 191 94.1 

Iron sheet 12 5.9 

Total 203 100.0 

If yes, how the apiary barn 

prepared? 

non-separated 71 35.0 

Separated 132 65.0 

Total 203 100.0 

If yes, the direction of apiary 

barn? 

east to west 181 67.5 

west to east 19 7.1 

north to south 38 14.2 

south to north 2 .7 

west to east and south to north 28 10.4 

Total 268 100.0 

Why you make the direction 

of apiary barn the above 

one? 

to protect from wind 29 10.8 

suitable for collecting nectar 42 15.7 

to water source direction 3 1.1 

cultural influence 28 10.4 

to get morning sunlight earlier 125 46.6 

 decrease the conflict with each 

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 construct 

apiary barn? 

cost of construction 14 21.5 

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 in 2015 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 kg 

for from the three hives in the 

2015 

217 .0 360.0 8320.0 38.341 50.3176 

Total income gained in birr for 

honey sold from the three hives in 

the 2015 

218 .00 19400.00 636969.00 2921.8761 3510.79193 
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Table 11: Farmers perception on modern beehive technology 

Likert items  

Strongly 

disagree 
Disagree Not decided Agree Strongly agree Mean 

Score 
ɢ2-test 

N % N % N % N % N % 

Concerning technology compatibility 

Modern hive beekeeping is profitable as compared to traditional hive. 33 19.3 46 26.9 1 0.6 54 31.6 37 21.6 3.1 48.035 (0.000) 

Management of modern hive is not difficult as compared to traditional 

hive. 
35 20.5 53 31 - - 83 48.5 - - 2.8 20.632 (0.000) 

Modern beehive technology does not need expensive equipments and 

accessories. 
111 64.9 58 33.9 1 0.6 - - 1 0.6 1.4 195.947 (0.000) 

Modern beehive technology gives high quality honey yield. 5 2.9 - - 2 1.2 76 44.4 88 51.5 4.4 145.936 (0.000) 

Modern beehive technology is not vulnerable to different bee diseases. 35 20.5 50 29.2 36 21.1 50 29.2 - - 2.6 
4.930 (0.177) 

NS 

Modern beehive technology is not vulnerable to different bee pest. - - 39 22.8 112 65.5 20 11.7 - - 2.9 82.772(0.000) 

Modern beehive technology is not labor intensive. 33 19.3 76 44.4 15 8.8 47 27.5 - - 2.4 46.520 (0.000) 

Concerning training provided 

The training provided was practical and theoretical concerning improved 

management package of modern beehive technology. 
21 12.3 31 18.1 - - 109 63.7 10 5.8 3.3 142.053 (0.000) 

The training improves your modern bee keeping management skill and 

knowledge. 
61 35.7 44 25.7 13 7.6 53 31 - - 2.3 30.988 (0.000) 

Concerning the extension services 

The follow up of experts help you apply improved management package 

were good. 
55 32.4 66 38.8 6 3.5 41 24.1 2 1.2 2.2 97.706 (0.000) 

The modern beehive technology improves honey yield production and 

productivity. 
- - 10 5.8 - - 86 50.3 75 43.9 4.3 59.193 (0.000) 

The modern beehive technology gives high wax yield production and 

productivity. 
9 5.3 152 88.9 6 3.5 4 2.3 - - 2.0 372.556 (0.000) 

The technology was easy to understand and implement. 15 8.8 40 23.4 3 1.8 90 52.6 23 13.5 3.4 134.936 (0.000) 

The absconding rate of modern beehive is low as compare to traditional 

beehive. 
38 22.2 112 65.5 3 1.8 18 10.5 - - 2.0 163.994 (0.000) 

Concerning the sustainability of the technology usage 

You will adopt the technology in the future. 26 15.2 35 20.5 54 31.6 54 31.6 2 1.2 2.8 55.228 (0.000) 

You will tell to your neighborsô and other farmers about the merit of the 

technology. 
30 17.5 77 45 43 25.1 21 12.3 - - 2.3 42.310 (0.000) 
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Table 12: Test of double-hurdle model versus Tobit model 
 

Tobit, 

0ÒYÒ1 
Probit, D 

Truncated 

Regression, (Y>0) 

LOG-L  -139.837 -97.804 33.998 

Number of observation (N)  268 268 136 

Double-hurdle versus Tobit test statistic: ũ = 152.062  > ɢ20.01,17 = 33.409 

 

Table 13: Maximum likelihood estimation of double-hurdle model of 

adoption decision and intensity use of modern beehive 

technology. 

Variables 

Probit model result Truncated regression result 

Coefficients 
Robust 

Std. Err. 
P ï value 

Marginal 

Effect 
Coefficients 

Robust 

Std. Err. 
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 

TAnuIncom  .0000419 .0000116 0.000 .0000144 3.05e-06 2.87e-06 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 predicted = 36.2%P  
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Figure 1: Map of the study area 

 

 

Figure 2: The responsibility of family members who follow up / inspection 

and hygiene, honey harvesting, give water & supplementary 

feeding, to the bee colony 

 
 



 
 

 

 
 

Financial Inclusion in Ethiopia: Using LSMS (Ethiopia 

Socioeconomic Survey) Data 

 

Gashaw Desalegn1 and Gebe Yemataw2 

 

 

Abstract 

 

Only less than a quarter of Ethiopian adults have a formal account. In this 

study, the status, level and determinants of financial inclusion and barriers to 

financial inclusion in Ethiopia are analysed. We found that better education, 

financial literacy, gender, age, living in an urban area, living in the capital 

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 narrow down gender, religious, and urban-rural gaps and 

foster financial inclusion in Ethiopia. 

 

Key words: financial inclusion; financial institution; Ethiopia 

JEL Classification: G29, O16, D14 

 

 

1. Background  

 

Financial inclusion is gaining momentum worldwide (Oji, 2015). In the 

developed nations, the concern grew after the 2008 financial crisis. In the 

developing regions, such as Africa, financial inclusion is one of the discourses 

in the development agenda. The G-20 summit in Seoul in 2010 decided that 

financial inclusion must be a global development agenda. Even 11 out of the 

17 SDGs are supported by financial inclusion(UNSGSA, 2016). 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 national and 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. 

Researchers have found a positive association between financial development 

and economic growth(Levine, 2005;Demirguc-Kunt & Levine, 2008). 

Financial inclusion helps individuals in consumption smoothing during 

shocks, reduces income inequality and poverty, and improves welfare (Beck et 

al., 2007). 

 

Many researchers struggle to compare their results worldwide (Cámara & 

Tuesta, 2014). One of the challenges in measuring financial inclusion is the 

absence of a universally accepted way of measuring it. In general, there are 

two sets of financial inclusion indicators: account ownership (penetration) and 

account 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 financial products and services.  

 

In this study, we have used three indicators for financial inclusion: account 

ownership, saving, and the uses of financial products and services including 

ATM, mobile banking, internet banking and agent banking(Allen et al., 2012; 

Zins & Weill, 2016). 

 

According to Findex data, 2 billion adults are unbanked worldwide as of 2014. 

Since 2011, adult population account ownership has risen from 51 to 

62percent. Similarly, developing countries are making substantial progress 

towards financial inclusion. Account ownership has increased, on average, 

from 41 percent to 54 percent in the same period. In Africa, the average 

account ownership (35%) is low when compared to both the world and 

developing countries. Only 22 percent of Ethiopian adults had accounts as of 

2016. This is very low compared to the sub-Saharan average (34%). In 

addition, the use of financial products and services such as savings, 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) and Demirgüç-Kunt & Klapper (2012a) investigated the 

reason for the low level of 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 using nationally representative data.  

 

Therefore, the main motivation of this study is to find the factors that explain 

the low-level financial inclusion in Ethiopia. The main contribution of this 

study is that it highlights the status and level of financial inclusion 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 and financial 

inclusion indicators 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 and involuntary 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 issues. Both the descriptive 

and empirical analyses are given in section 4, and finally, we conclude the 

study with specific policy recommendations in section 5.  

 

2. Literature Review  

2.1 Theoretical Literature  

 

The Reserve Bank of India defines financial inclusion as óthe process of 

ensuring access to appropriate financial products and services needed by 

vulnerable groups such as weaker sections and low-income groups at an 
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affordable cost in a fair and transparent manner by mainstream institutional 

playersô(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 products, in a manner convenient to 

the financially excluded, unbanked and under-banked in an appropriate but 

simple and dignified manner with the requisite consideration to client 

protection. Accessibility should be accompanied by usage, which should be 

supported through the financial education of clients. 

 

Financial inclusion can, 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 to financial inclusion 

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 defined as the 

proportion of individuals and SMEs that use formal financial services, and is 

essential for economic development (Rojas-Suarez & Amado, 2014). 

 

Yoshino and Morgan (2016), for example, indicate that greater financial 

inclusion assists the marginalized sections of society such as low-income 

groups, rural people, the youth, females, and SMEs. In order to give 

marginalized groups access to financial services, an efficient financial system 

that is inclusive should be put in place. It can be deduced, thus, that when poor 

people are able to manage their limited financial resources, the result will be 

the reduction of absolute poverty. 

 

Developing countries including Ethiopia are initiating a financial inclusion 

strategy. This strategy attempts to tackle both the supply side and demand side 

bottlenecks to financial inclusion. The Ethiopian government has initiated the 

National Financial Inclusion Strategy to overcome financial inclusion barriers. 

The strategy aims to improve access to and usage of formal financial products 

and services using a structured approach based on four interrelated pillars for 

action: i) strengthen financial and other forms of infrastructure; 2) ensure the 

supply of an adequate range of suitable products, services and access points; 
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3) build a strong financial consumer 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 to Demirgüç-Kunt & Klapper (2012b), 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 some countries, 95 percent of 

their adult population had no 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 

account. 

 

Using World Bankôs Global Findex database, Zins & Weill (2016) concluded 

that being a man, richer, more educated and older favour financial inclusion in 

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

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

economic status and gender, have been compensated to some extent by novel 

financial services such as mobile payment system and mobile banking, 

particularly in eastern Africa. 

 

Oji (2015) identifies both supply- and demand-side constraints responsible for 

the low level of financial inclusion in Africa. Demand constraints such as low 

levels of financial literacy and supply constraints such as the limited capacity 

of many African financial institutions are the main impediments for financial 

inclusion. 

 

A study by Adeola & Evans (2017) 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 of Islamic banking. 

 

A research by Fung§ļov§ & Weill (2015)that used Findex database found that 

financial inclusion measured by account ownership is not much of a problem 
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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 China,Chen & Jin (2017) 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 limited access 

and use formal credits. The main impediments are an insufficient supply of 

bank credit in financial markets and householdsô low financial literacy, 

particularly low levels of knowledge about formal borrowing. 

 

3. Data and Method of Analysis  

3.1  Data  

 

World Bankôs 2016 Ethiopian Socioeconomic Survey (ESS) data was used to 

do our analyses. ESS is a collaborative project between the Central Statistics 

Agency of Ethiopia (CSA) and the World Bank Living Standards 

Measurement Study-Integrated Surveys of Agriculture (LSMS-ISA) project. 

ESS3 began as ERSS (Ethiopia Rural Socioeconomic Survey) in 2011/12. The 

second and third waves were conducted in 2013/14 and 2015/16, respectively. 

 

ESS data are panel data sets; however, the earlier two waves do not contain 

the financial inclusion module. They only contain information on credit at a 

household level. The survey covered 11,810 individual adults4, which is a 

representative sample nationally of 4,958 households. The target population is 

around 45 million aged 18 and above. The survey questionnaire provided a 

large number of indicators on financial inclusion that helped to assess the 

 
3 For detailed information on  LSMS - Data: 

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 the survey. According 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 micro-level information on gender, age, 

marital status, place of residence, educational level and more.     

 

3.2 Method of Analysis  

 

Our empirical analysis 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 methodologies.  

Graphs and categorical tables are used for the descriptive and probit5 model 

estimation econometric analyses.  For the binary outcome of the dependent 

variables, logit and probit probability models are common estimation 

techniques in statistics. However, probit estimation for the binary outcome is 

more meaningful and applicable in econometric analysis because 

interpretations of the coefficient in the model are not the usual parameters; it 

uses the marginal function coefficients. The probit model analysis 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 found in Demirgüç-Kunt et al. (2015) 

andZins & Weill (2016). 

 

◐░▒
ᶻ ♫░●▒ ░ꜗ▒      

◐░▒               ░█  ◐░▒
ᶻ π 

◐░▒               ░█  ◐░▒
ᶻ  

 

 
5 The probit estimation is not 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 coefficients. 
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Where financial inclusion indicators and individuals are indexed by Ὥ and Ὦ, 

respectively; ◐░▒
ᶻ is a latent variable; ●▒ is a vector of individual-level 

characteristics (explanatory variables);  ♫░stands forvectors of parameters for 

each financial inclusion indicators, and ꜗ░▒ representsa normally distributed 

error term with a zero mean and a variance equal to 1. We estimate (1) as a 

probit model by maximum likelihood. 

 

Among the individual level characteristics in Ø, we include a number of 

socioeconomic and demographic variables that would affect the account 

ownership and use of formal financial accounts. 

 

Female indicates 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 relationship. Age and Age Squared6 are both in years. We expect the 

use of bank accounts to first increase and then decline with age, so in order to 

capture this non-linearity, age squared is included. 

 

Rural takes the value 1 if the respondent lives in a rural area and 0 otherwise. 

The presence of financial institutions is more limited in rural areas, so we 

expect this variable to have a negative impact. Regional indicates 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 three education categories represented 

by three variables: 0-8 years of education corresponds to completion of 

elementary education or less, 9-12 years of education corresponds to 

completion of secondary education and tertiary level of education. We expect 

the likelihood of account ownership to increase with the level of education of 

the individuals. 

 

 
6 The trend of age and financial inclusion increase at some age and decrease at older 

age. It is to capture a non-linear relationship between the two. 
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Married indicates whether the respondent is married or unmarried. Unmarried 

indicates whether a respondent is divorced, separated or has never been 

married. Religion indicates if the respondent is a Muslim or Christian. It takes 

the value of 1 if a respondent is Muslim and 0 otherwise.  

 

Financial literacy takes the value of 1 if the respondent knows how to open an 

account in the formal financial sector and 0 otherwise, a proxy for financial 

literacy. Financial capability, which is a proxy for income indicating on 

average the personôs ability to save 600 birr  at least once in a year, is 

considered financially capable, otherwise not. We expect that the higher the 

income of an individual, the higher the likelihood of financial inclusion. Shock 

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 a positive impact on financial 

inclusion. Preferences take 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 increase 

financial inclusion. 

 

4. Descriptive and Econometric Analysis  

4.1 Descriptive analysis  

 

In line with the related literature(Demirgüç-Kunt & Klapper, 2013; Fung§ļov§ 

& Weill, 2015), we focused on three main indicators of financial inclusion. 

Formal account refers to the fact that the individual has an account at a formal 

financial institution; use of a formal account refers to savings,7 and use of 

financial services refers to employing 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 from the formal 

financial sector.  Only 21 percent of them use the formal account to save and 

4.8 percent of adults use financial products or services. The financial inclusion 

 
7 It would have been possible to include the use of formal credit as one indicator. 

However, in the dataset, credit information is collected at a household level but this 

study uses individual-level analysis. 
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indicators of account ownership in Ethiopia is lower compared to the African 

average (35 percent) and the world average (61.5 percent). Furthermore, 

adultsô use of a formal account to save is higher both in Africa (15%) and the 

world (27%) as indicated by the 2014 Global Findex data.  

 

Figure 1: Percentages of Adults with Financial Inclusion Indicators 

 

 

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 9-percent gender gap in account opening, a 10-percent 

gap in the use of an account for saving, and a 3-percent gap in the use of 

financial products and services. 17 percent of female and 26 percent of male 

adults are account holders, whereas 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 

Demirgüç-Kunt et al.(2015). 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 to 9 percent for SSA.   

  

Account
Ownrship Use of Formal

Account to save Use of Financial
Product

21.8%
21.1%

4.8%

Financial Inclusion Indicators
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Table 1: Descriptive Statistics Result Financial Inclusion Indicators with 

Socio-economic and Demographic Variable 

Socio-economic and 

Demographic Characteristics 

Account 

Ownership 

Use an account 

to save 

Use of Financial 

Product 

Gender 
Male 26.0 26.1 6.4 

Female 17.0 16.5 3.2 

Region 

Tigray 28.0 27.2 4.4 

Amhara 28.0 24.8 2.7 

Oromia 15.0 14.9 4.0 

SNNP 15.0 14.4 3.8 

Addis Ababa 61.0 61.0 23.4 

Others 17.0 16.9 4.3 

Residence 
Rural 12.0 10.7 1.2 

urban 50.0 50.0 14.7 

Religion 
Christian &other 25.0 23.4 3.6 

Muslim 13.0 12.1 2.2 

Marital Status 
Married 23.0 21.7 4.5 

unmarried 19.0 18.0 5.3 

Education level 

Elementary 

&below 
19.0 18.7 2.4 

Secondary 36.0 35.9 11.1 

tertiary  79.0 79.0 37.5 

Financial Literacy 
Yes 54.0 52.6 12.7 

No 3.0 0.9 2.6 

Financial capability 

Capability to save 

600 in 12 month 
14.0 12.1 2.4 

Not capable 40.0 39.6 10.2 

Shock 

worried to cover 

unexpected 

expense 

21 20 4.6 

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 of individuals who live in rural areas hold 



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

 
 

 
42 

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 of financial inclusion are 50, 50.4, and 14.7 percent, respectively. 

By region, Addis Ababa has the highest percentage of adults with all financial 

inclusion indicators; 61 percent of the sample population hold accounts and 

use it for saving, and 23.4 of them use financial products and services. Only 

28 percent of Tigray 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 inclusions are higher among Christians than Muslim. 25 percent of 

Christians and 13 percent of Muslim are account holders. The proportion of 

adults in account use for saving also shows the disparity; 23 percent 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 by those who completed secondary level of 

education (36%). The indicators show a lower level of financial inclusion for 

individuals that have a primary 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 of financial 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 the formal 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 not. Only 14 percent of individuals who are able 

to save 600 birr  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 among adults who are worried or not 

worried about being able to cover unexpected expenses. The proportion of 
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adults who prefer the formal financial sector to the informal one is higher in 

account ownership and use of a formal account to save (37 and 35 percent). A 

small proportion of adults who prefer the informal financial sector are using 

the formal financial sector. 

 

ESS data informs physical proximity to regulated financial infrastructure in 

Ethiopia. According to the survey, community leaders or representatives were 

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 SACCOs are the nearest financial institutions that can be 

accessed on average at about 20 kilometres. These are followed by bank 

branches, which are accessible 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) 

 
Source: ESS and Authors calculation  

 

The ESS survey includes ten possible perceived reasons that individuals gave 

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

some of these answers can be considered voluntary exclusion (ñlack of 

moneyò, ñI prefer informal servicesò, ñI donôt have a reasonò, ñI don't 

understand the benefitò and ñreligious reasonsò) while other scan be 

categorized as involuntary exclusion (ñtoo far awayò, ñthe procedure is too 

23.05 19.85

65.14

20.11

43.27 42.74

Bank branchMicrofinanceInsurance SACCO ATM Bank Agent
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complexò, ñtoo expensiveò, ñI don't know where or how to open an accountò 

and ñlack of trustò). The distinction between voluntary and involuntary 

exclusion is of prime importance for 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 that are 

perceived by individuals. A first look at the data reveals that óI donôt know 

where and how to open an accountô is the most often cited reason for not 

having a formal account in Ethiopia (31%). This reason is an instance of 

involuntary exclusion of individuals from the 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 exclusion.  Globally, lack of money 

is the most common reason for not having an account (59%) (Demirgüç-Kunt 

et al., 2015). Individuals without sufficient cash earning cannot afford the 

overall cost of having a formal account.  

 

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

understand the benefits of opening an account. This was followed by óI donôt 

have a reason (24%)ô, óprefer informal service (14.26%)ô, and ófinancial 

institutions are too far (12.56 %)ôas important reasons in explaining financial 

exclusion in the country. The other reasons perceived as a barriers to financial 

exclusion like óI donôt trust the financial sectorô, óreligious reasonô, óaccounts 

are too expensiveô, and óthe procedure is too complexô were less cited reasons 

(all together 15%).  

 

Both voluntary and involuntary reasons contribute to the financial exclusion of 

large proportions of the population in Ethiopia. However, involuntary 

exclusion due to some obstacles is higher in Ethiopia. The result is similar to 

BRICS countries, except for China (Chen and Jin, 2017) where there is a 

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 not having a Formal Account 

 

 

4.2 Econometric Analysis 

 

At this point we present our main empirical findings by discussing 

determinants of financial inclusion indicators. We also present findings on the 

determinants of barriers to financial 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 are younger, married, and financially 

literate and capable; have tertiary education; live in Tigray/Amhara/Addis 

Ababa; and prefer formal financial institutions (Column 1 of Table 2). These 

results are in line with those of Allen 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. 

Individualsô characteristics and the financial capability of using 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 

Variables 
(1) (2) (3) 

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** -3.62e-06 

 (3.00e-05) (7.05e-05) (2.13e-05) 

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) 

Amhara 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 in parentheses 

*** 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, have a secondary 

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 and empirical results clearly show that the gender gap is 

very wide. Our econometric analysis shows that being a woman reduces 

(8.1%) the likelihood of using financial products and services such as online 

agents, mobile banking, and internet banking, even after controlling for 

individual characteristics, which suggests the existence of gender bias. 

However, as reported in Table 2, Columns 2 and 4, being female does not 

have an effect on the 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 be explained on the ground that married people have 

increased financial responsibility that leads to a higher demand for financial 

services (Cámara & 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 higher chance 

(15.4%) to open a formal account and use a formal account to save than 

individuals with only primary education. Secondary and tertiary education 

increases the likelihood of using financial products and services by 15.1 

percent and 27 percent, respectively, 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 rural area and regional disparities are also 

observed. Living in a rural area reduces the 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 higher chance of having a formal 

account; the marginalities are 4%, 4.7%, and7.6% compared to individuals 

living in other regional states. Being a rural resident increases the likelihood of 

using a formal account to save compared to being an urban 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.  

 

Individualsô ability to save, a proxy of income, also determines financial 

inclusion. The ability to save 600 birr  at least once in a year increases the 

probability of opening an account by 12.4 percent; however, it reduces use of 

formal account to save by 2 %. 

 

Individualsô knowledge of how to open an account in the formal financial 

sector is considered as a proxy for financial literacy. Hence, being financially 

literate increases the probability of account ownership by 25.4% compared to 

being financially illiterate.  

 

As expected, preference for the formal financial sector increases 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 preference for the informal 

financial sector. 

 

4.2.1 Determinants of Barriers to Financial Inclusion  

 

In order to see how an individual characteristic exerts an impact 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 the different socioeconomic characteristics of 

individuals as exogenous variables. All the discussions in this section are from 

the regression result (Table 3 in the Annex section). 

 

Except for ólevel of educationô8, the other socioeconomic characteristics 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 impact of individual characteristics on each barrier for financial 

inclusion is discussed below. The result is depicted in the Annex in Table 3.  

 
8 Secondary education affects preference of informal financial sector.  
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The characteristic óProcedures are too complexô is significantly less likely to 

be cited as a barrier to open an account 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 

óProcedures are too complexô as a barrier for financial inclusion.  

 

As expected, distance is one of the main barriers to rural residents, and 

Muslims are more likely to perceive distance as a barrier to financial 

inclusion. Conversely, being female; living in Oromia, Tigray, and Addis 

Ababa; and being financially capable 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 account. Here, one interesting 

finding was that, unlike men, women perceived distance was not a barrier for 

account opening. This may indicate that women perceive the characteristic 

óother reasonô as a barrier. From the regression result, we found that women 

did not have reason for not opening an account. This implies voluntary 

exclusion is significant among Ethiopian women. 

 

The characteristic óAccount opening is too expensive (costly)ô is significantly 

more likely to be cited as a barrier by individuals living in SNNP and Oromia 

regions while this is less likely to be the case for individuals living in Addis 

Ababa. 

 

The characteristics of óbeing Muslim; living in a rural area; living in the 

Amhara, Oromia, and SNNP regions; and living in Addis Ababa are more 

likely to be reported as reasons for not understanding the benefits of using an 

account. The marginal effect of órural residenceô is very high (19.2 percent). 

However, individuals who prefer formal financial institutions and are 

financially literate are less likely to report the characteristic óI donôt know the 

benefit of opening an accountô as a barrier.  

 

The characteristic óI have no knowledge of where and how to open an accountô 

is more likely to be reported as a barrier by young people, rural residents, and 

the  SNNP region, but this is less likely to be the case for older and married 

people, residents of Addis Ababa, and individuals with financial knowledge. 
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As expected, the marginal effects of residents of Addis Ababa and financially 

educated individuals 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 expenses (shock) are significantly 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 a resident of óother regionsô are more likely to be associated with 

religion being a barrier for not having an account. 

 

The characteristics of being young, living in a rural area, and living in 

Amhara/Oromia/SNNP regions are significantly related with not having an 

account because they did not trust financial institutions. 

 

Other reasons9 like óhaving no moneyô considered as a barrier for having an 

account have significantly been affected by the individual characteristics of  

being young, being old, being Muslim, being a rural resident, being shocked, 

being financially capable, living in Tigray/Amhara/Oromia, and preferences. 

 

Individual characteristics like being Muslim, having a secondary level of 

education, and being financially literate are more likely to prefer informal 

services as a barrier to having a formal 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.  

 

óI have no reasonô as a barrier to having an account is more likely to affect the 

characteristics of being female, preference for informal financial services, and 

being financially literate and less likely to affect the characteristic of living in 

the Amhara region.  

 

 

 
9 About 95 percent of the respondents cited lack of money among the category of 

óother reasonsô. 
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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 the analysis was made at an 

individual level. The survey questionnaire provided a large number of 

indicators on financial inclusion that help to 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 Ababa, as expected, and lowest in both Oromia and SNNP 

regions. A gender gap in financial inclusion indicators is also observed. 

Educated and financially literate adults are 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 account, using a formal financial account 

to save, and using financial products and services. Unusually, rural residents in 

Ethiopia are more likely to use their accounts to save than urban residents. The 

existence of gender gap in financial inclusion is also confirmed empirically. 

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 lowers 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 individuals have 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 and involuntary 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 researchers such as 

Demirgüç-Kunt & Levine (2008),Fung§ļov§ and Weill (2015),Zins & Weill 

(2016), and Demirgüç-Kunt et al. (2015), our results show that financial 

capability (income) and education are the most important factors. Our analysis 

reveals that both voluntary and involuntary exclusion are the most important 

barriers in Ethiopia. They are influenced by two types of factors: (1) variables 

that denote individual vulnerability 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 religion.  According to both the descriptive 

and empirical results, the following policy recommendations are forwarded for 

a better financial inclusion in Ethiopia. 

 

Government-to-people transfer and vice versa can be made digitalized, for 

example in the payment of utility bills, school fees, both urban and rural 

PSNPs,  taxes (for the lower tax payer), transportation fees, etc. In Ethiopia, 

as of 2015/16, there were close to 8 million Productive Safety Net Program 

(PSNP) beneficiaries in rural Ethiopia. As of 2017, the figure reached 15 

million due to the recent recurrent drought. Most of the beneficiaries live in 

remote areas and are food-insecure households with low incomes. The transfer 

is made mostly in cash. Therefore, the government can consider this as a good 

channel to intervene and make the payment via formal accounts. 

 

Promoting both financial and general education. Both general and financial 

literacy have been found to increase financial inclusion in Ethiopia. Ethiopia 

has made progress in coverage of general education in the last decade; this 

should be strengthened, for it also increases financial inclusion. Incorporating 

financial education into the curriculum and using other tools such 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 of infrastructure, such as electric power, 

telecommunications, mobile banking, and agent banking can be developed; the 
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number and branches of microfinance institutions and banks could be 

increased in the rural areas. Tigray and Amhara regions have a greater number 

of microfinance institutions that help them to realize better financial inclusion 

than the other regions. In Oromia and SNNP regions, a special policy 

intervention, particularly aimed at expanding access points to and 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 services for Muslims and vulnerable social 

groups such as the young, women, and the poor. The descriptive results reveal 

that financial inclusion varies between Muslims and Christians though the 

econometric results do not confirm that. However, empirically, religion is 

found to be one of the barriers to financial inclusion. Products and services 

that comply with Islamic banking should be developed and expanded. Of 

course, more surveys should be carried out to know the actual demand for 

such products and demands. Vulnerable social groups such as women and 

young people should be reached by developing products and services suitable 

for them.  

 

Financial education programs targeting females will enable them to develop a 

reasonable understanding of owning a formal account and how to use 

financial products and services. Ethiopian females are among the most 

excluded from the formal financial sector in the world. Products and services 

that are suitable for females should be creatively designed. Most females live 

in rural areas 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 income-generating capability. It is also important to address 

the issue of gender inequality in economic activities.  

 

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

of formal accounts. Many of the perceived barriers to open an account have a 

significant correlation with many of the individual characteristics. Particularly, 

as pointed out earlier, involuntary forms of exclusion such as óI don't know 

where or how to open an accountô, ódistanceô, óprocedure is too complexô, 
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ótoo expensive to open an accountô, and ólack of trustô can be reduced given 

the right policy is put in place.  

 

Non-traditional financial services and products such as agent banking and 

mobile banking should be promoted and expanded in rural Ethiopia. More 

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 branches, it will be better to promote mobile banking and agent 

banking services. 
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Annex 

Table 3:  Determinants of Barriers to Financial Inclusion 

Variables 
Complex 

Process 

Too far 

away 

Too 

Expensive 
No Benefit 

No 

knowledge 

Prefer 

informal  

Prefer 

informal  

Lack of 

Trust  

Lack of 

Money 
No reason 

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 2.54e-0 -9.77e-06 4.71e-07 7.33e-6 -0.000106** 5.96e-0 -1.56e-05 -2.10e-05 0.000124** -8.29e-06 

 (2.57e-) (3.93e-05) (2.46e-05) (4.81e-05) (5.36e-05) (3.94e-05) (2.08e-05) (1.37e-05) (5.52e-05) (5.56e-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 

 (0.011) (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 

Process 

Too far 

away 

Too 

Expensive 
No Benefit 

No 

knowledge 

Prefer 

informal  

Prefer 

informal  

Lack of 

Trust  

Lack of 

Money 
No reason  

Addis Ababa -0.023 -0.142*** 0.121*** 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 

*** p<0.01, ** p<0.05, * p<0.1 
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Factors Affecting Savings as Means of Economic Growth 

in Ethiopia 

 

Hassen Beshir1  

 

Abstract 

 

This study used co-integration 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 undertaken for the period 1965-2013, 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 long-run relationship between variables was explored by 

utilizing the Johansen procedure. The ADF test showed that there was unit root 

after the first difference. The estimated results indicated at most four order of 

integration or I(4) for the series was considered. From the result, the coefficient 

of the co-integrating 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 price.  Gross 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 the 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 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.  
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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 levels via 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 demand-based 

theory of Keynesian economics also focused on aggregate expenditure, which 

has a direct implication to savings. Due to their pre-occupation with short-term 

macroeconomic adjustment and stabilization policies, the emphasis on savings 

was relatively neglected in the 1980s in many African countries. But the focus 

on economic growth 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 sub-Saharan Africa is the low rate of savings 

relative to other developing regions (Schmidt-Hbbel et al., 1996; Aryeetey and 

Udry, 1999). This is in particular true when one compares the level of 

domestic savings and investment in Ethiopia (see Figure 2). 

 

Savings could be examined in terms of their aggregate behavior or at a 

personal or household 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 that factors 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 factors (such as 

family structure and type of asset-portfolios 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 transfer) 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 individually 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 are particularly 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 

theoretical 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, Foreign 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 countries, are pervasive. For 

instance, at the macroeconomic level, ñsaving is not measured directly but is 

the residual between two large magnitudes [GDP and consumption], each 

itself measured with errors (Deaton, 1989)ò. Similarly, at the microeconomic 

level, ñThe standard household survey may well understate saving. The 

concept of income is itself extraordinarily complex, and most people in 

developing countries have little reason to distinguish between business and 

personal cash transactionsò (Deaton, 1989). Aryeetey and Udry (1999) also 

noted that in the case of sub-Saharan Africa, non-financial 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 over-invoicing of imports and under-invoicing of exports, for 

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

and government surpluses 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 information and using data from World Bankôs óAfrican 

Development Indicatorsô, the growth of GDP, investment and saving for 

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 would result 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) 

Source: Own Computation, 2015 

 

Figure 2: Percentage of Gross Domestic Investment and Savings: 

Financing Gap 

 
Source: Own Computation, 2015 
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Figure 3: Percentage Growth Rate of Credit, Exchange Rate and GDP in 

Ethiopia (1965-2013) 

 
Source: Own Computation, 2015 

 

From Figure 3, we observe a high association between growth rate of GDP, 

credit and exchange rate.  

 

3. Theoretical Aspects of 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, long-term rise in the income of a country. Lewis (1954), among 

others, noted, ñThe central problem in the theory of economic development 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 per cent of national 

income or moreò. This belief implied that, first, saving is directly translated to 

investment and, second, saving is a prerequisite for economic growth. 

Similarly, all the neoclassical growth theories developed in the 1950s and 

1960s also emphasized 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 reasoning is that, at least in a 
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closed economy, ex-post domestic saving must equal ex-post 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 short-term and long-term economic growth (Romer, 1986; Lucas, 1988). 

 

The implication of the above theories is that, as Schmidt-Hbbel et al. (1996) 

noted, ñSaving is automatically translated into capital accumulation and, 

hence, growth, and that this translation is simply the mechanism underlying 

the positive correlation between saving and growth that is observed in 

practice.ò Caroll and Weil (1994) argue that the positive correlation observed 

between saving and growth is partly due to the fact that growth precedes 

saving even under the assumption that saving is automatically translated into 

investment. Not incorporating this two-way causality between saving and 

growth would, therefore, overestimate the contributions of saving to growth. 

Such a finding makes the policy implication complex as it is difficult to 

determine which one to target - saving or growth. In sub-Saharan 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 enhance private 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 requires a high level of saving. Second, due to 

the limited external resources of sub-Saharan African countries (limited ability 

to borrow from international capital markets and the conditionality imposed 

when borrowing from multilateral financial institutions), mobilizing 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) 

indicate that 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, the more goods and services it can produce (Degu, 

2007).  To achieve this, it is a requirement to facilitate the development of 

sound domestic financial systems, especially in the countries that are less 

advanced in their economic transformation. Improving financial 

intermediation can be a key factor to raise the level of domestic savings and to 

efficiently channel them into growth-enhancing investment. However, 

financial deepening has to reach a certain level before the financial system can 

intermediate efficiently 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 which should 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 useful to clearly 

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 a 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 financial instruments, not all savings are used for productive 

investment (but instead, at least some of them, may be diverted to what is 

called óportfolio investmentô or óspeculative capitalô) purposes; and second, 

due to liberalization, the relationship between domestic 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 investment-to-GDP ratio of 

18.5% vis-à-vis the average domestic savings to GDP ratio of about 12.1% for 

the period 1965-2013 in Ethiopia, which is largely true in most SSA countries. 

 

3.2 Saving and Consumption Smoothing 

 

Given that saving is a postponed consumption, it has 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 between saving 

and consumption could be summed up in the predictions of the two popular 

models of consumption behavior - namely, the permanent income hypothesis 

and life-cycle models of consumption. These two models are based on the 

premise that the motive for saving is 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 the life-cycle 

model). In general, both theories predict that consumption is determined 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 the life-time horizon. 

 

However, the view 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. Kennickell, and Caroll and Summers, in 

particular, argue that differences in age-consumption 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 developed 

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 the following: 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, 

therefore, 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 inter-temporal models of consumption and saving behavior. In 

explaining the motives for saving in developing countries, 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 age. Further, 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 long-time horizon. Life-cycle models, 

which are based on an inter-temporal 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 be precautionary (against random decreases in 

income as short-run 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 encourage saving 

(Birdsall et al., 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 al. 

(1999) noted, given the subsistence nature of such economies, the rate of time 

preference 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 investment, designing 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. Theoretically, the impact 

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 tomorrowôs consumption becomes relatively 

cheaper (or the 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 and, therefore, 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 impact on savings. 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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Schmidt-Hebbel, Webb and Corsetti (1992) found no significant impact of real 

interest rates on savings, while 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, even ex-post savings 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 usual rationale for granting aid or 

concessional loans has been augmenting domestic savings. But if, instead, as 

many researchers (Elbadawi and Mwega, 1998; Dayal-Gulati and Thimann, 

1997; Schmidt-Hebbel et al., 1996; and Masson et al., 1995) noted that foreign 

aid is used to smooth out consumption instead of investment, it will have a 

crowding-out effect on domestic savings. That is, foreign aid is a substitute 

and not complementary to national savings. Recent empirical evidence seems 

to support the crowding-out effect of foreign aid on national savings more than 

the complementarity hypothesis (For more details, see Dayal-Gulati and 

Thimann, 1997; Schmidt-Hebbel et al., 1996; Global Coalition, 1993). 

 

A related issue usually considered in the literature as influencing saving 

behavior is changes in terms of trade, otherwise known as the Harberger-

Laursen-Metzler effect. At a theoretical level, this effect is examined in an 

inter-temporal optimization model. Accordingly, this theory predicts that a 

temporary improvement 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 (Dayal-Gulati and 

Thimann, 1997; Schmidt-Hebbel et 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 producing rural 

households were able to save about 60 per cent of their windfall during the 

1976-1977 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 either by directly increasing public savings or 

implementing policies that increase private savings. Such policies include 

ñrevenue policy (tax structure, tax incentives), expenditure policy (transfers, 

income redistribution), and the degree of government savingò. 

 

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 National Accounts, 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 a co-integration of nine to ten variables with 

reasonable lags. Hence, scarcity of data for such periods limits the study to 

analyzing only for four to six variables with reasonable lag lengths. 

 

4.2 Analytical Procedure 

 

This study uses annual data to model saving behavior in Ethiopia. The 

Johansen co-integration procedure was used to determine the existence of co-

integration (long-run equilibrium) relationship between domestic savings and 

other macroeconomic variables. The co-integration procedure requires time 

series in the system to be non-stationary in their levels. Johansen developed a 

multivariate co-integration method in 1988, which is still the most suitable 

approach to test variables that are usually endogenous and simultaneously 

determined (Enders, 2010). The four important points to be considered before 

performing co-integration tests, according to Enders (2010), cited in 

Widarjono (2007), are: first, co-integration refers to one or more linear 

combinations of non-stationary 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 integrated of different 

orders. Third, there may be as many as n-1 linearly independent co-integrating 

vectors if a linear combination of non-stationary variables has ónô variables. 

The number of co-integrating vectors is called the co-integrating 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 co-integration tests, the lag lengths 

are determined by using the minimum value of the Akaike information 

criterion. 

 

Testing for stationarity  

It is imperative that all time series in the co-integrating 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 Dickey-Fuller (ADF) test for stationarity (Dickey and 

Fuller, 1979 and 1981). The equation estimated for the ADF test is stated as 

follows: Stationary time series data 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 number of tests for stationarity 

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

and Fuller, 1981), the Augmented Dickey-Fuller (ADF) test (Said and Dickey, 

1984), and the Philips-Peron (PP) test. A standard test for non-stationarity is the 

Augmented Dickey-Fuller (ADF) test (Said and Dickey, 1984).  

 

For each series Xt the test statistic was measured by the following regression: 

ȹXt  =  Ŭ + ŭXtï1   + ä
=

p

k 1

ɓŭXtïk+Ůt     (1) 

where, 

Xt   = savings at time t 

ȹ   = first difference operator  

t   = time indicator  

Ůt  =the error term 

ŭ, Ŭ and ɓ = parameters to be estimated 

K  = number of lag of the macroeconomic series to be included. 
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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, then the next stage is to test whether the first differences are stationary. 

If the null hypothesis of non-stationarity cannot be rejected, then the series is 

still not stationary. Therefore, differencing continues until the series becomes 

stationary and order-noted. The process is considered stationary if / 1>/ ; 

thus, testing for stationarity is equivalent with testing for unit roots (ŭ <1) 

under the following hypotheses:  

 

H
o
: ŭ = 0  the series is non-stationary or there is existence of unit root. 

H
1
: ŭ Í 0  the series is stationary or there is white noise in the series. 

 

The hypothesis of non-stationarity 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 length to be included in the VAR (Vector 

Auto Regression) model, Akaikeôs (1974) cited in Said and Dickey (1984), 

Greene (1993) and Engle and Granger (1987), information criterion (AIC), 

Schwarzôs Bayesian information criterion (SBIC), and Hannan-Quinn criterion 

(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 =  ln (ů2) + K/T ln T 

HQIC =  ln (ů2) + 2K/T ln T 

AIC  =  ln (ů2) + 2K/T   

 

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  = ln (ů2) + 2K/T      (2) 
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where:  

ů 2  =  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 of lagged difference terms to be included can be chosen based on 

t-test, F-test or the Akaikeôs information criterion (AIC), cited in Engle and 

Granger (1987). 

 

Testing the number of co-integrating relationships  

 

Johansen also proposed two likelihood ratio tests, namely, Eigen value and 

trace statistics for the determination of r. It is a maximum likelihood ratio test 

involving a reduced rank regression between two variables, say I(1) and I(0). ɚ 

trace has a null hypothesis of a number of co-integrating vectors being less 

than or equal to r, while in the alternative hypothesis there are more than r co-

integrating vectors. Additionally, ɚ max has a null of r co-integrating vectors 

against r+1 co-integrating 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, 1,..n-1. When r = 0, failing to reject h0 will 

complete the test. But if this is not the case, meaning when h0: r = 0 is not 

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

 

(a) The trace statistics is computed (Johansen and Juselius (1990) and 

Rapsomanikis et al. (2005)) as: 

 ⱦ◄►╪╬▄  ╣ ἴἶ 

▪

░►

ⱦ░                                                                         

where:  

ȿi  = estimated Eigen value (characteristic roots) obtained from ˊ matrix 

T  = the sample size 

R = number of co-integrating vectors 

N = number of variables under considerations. 
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(b) The maximum Eigen value statistics is computed as: 

 

max(r /r+ 1) = ï t ln (1ïɚr+ 1)    (4) 

 

T          = the sample size     

(ɚ r+1) = estimated Eigen values (characteristic roots) obtained from the Ø matrix 

H0 :   there is no co-integrating vector between the estimated series. 

Ha :  there is co-integrating vector between the estimated series. 

 

If the value of ɚ trace and ɚ max exceed the critical value, reject the null 

hypothesis and accept the alternative hypothesis of more coïintegration 

vectors at 0.05 or 0.01 level. Absence of a co-integrating relationship spots 

nonexistence of long-run relationship. 

 

Vector Error Correction Model (VECM)  

If macroeconomic series are integrated of the same order and a series of each 

model is co-integrated, a vector error correction model (VECM) is appropriate 

to determine the multivariate relationships among variables. Johansen defined 

two matrices Ŭ and ɓ, such that ˊ = Ŭɓǋ, where both Ŭ and ɓ are (n x r) 

matrices. The procedure is based on a maximum likelihood estimation of the 

error correction model and each two-variable system is modeled as a vector 

auto regression (VAR) as in the following equation (Oladapo and Momoh, 

2007; Ojiako, 2012; and Hopcraft, 1987): 

Xt =  µ + ä
-

p

i 1

 ɔi ȹXt- 1 +   ́ Xt-k  + Ůt + ɓt    (5) 

where: 

X  = the vector of endogenous variables 

ɔi  =  the matrix of short run coefficients 

 ́  = the matrix of longïrun coefficients 

Ůt  = the vector of independent and normally distributed errors 

K   = number of lags, and should be adequately large enough both to capture the 

short-run dynamics of the underlying VAR and to produce normally 

distributed white noise residuals. 
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If the coefficient matrix ́  has a reduced rank r < n, then there exist n x r 

matrices Ŭ and ɓ, each with rank r such that ́  = Ŭɓǋ and ɓǋX t is stationary; r is 

the number of co-integrating relationships; the elements of Ŭ are known as the 

adjustment parameters in the vector error correction model and each column 

of ɓ is a co-integrating vector. It can be shown that for a given r, the maximum 

likelihood estimator of ɓ defines the combination of Xt-1 that yields the r 

largest canonical correlations of ȹXt with Xt-1 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 the ˊ matrix.  

 

The procedure for testing co-integration is based on the Error Correction 

Model (ECM) representation of Xt given by Ahmed and Rustagi (1987), 

Oladapo and Momoh (2007),  Ojiako (2012), and   Hopcraft (1987):  

ȹXt   =  µ   +

  
ä
-

-

1

1

p

i

 ɔi ȹXt -1  + ́  Xt ï k + Ůt  + ɓt  (6) 

where:  

ȹ =  the difference operator 

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

ɔi = - (i ï 1́ - ééé,k -1) 

i = 1, 2,ééé, k - 1 

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

 k   =  number of lags 

 Ů
t  

=  an identical and independently distributed n-dimensional  

  vector of residuals with zero mean and variance matrix 

ɓt  = co-integrating vector (containing the long-run) 

µ = constant term  

 t  = time trend.  
 

Since Xt- k  is i(1), but ŭXt and ŭXt-i variables are i(0) (i.e., integrated of order 

zero), equation (9) will be balanced if ŭXt - k is i(0). Therefore, it is the Ø 

matrix that conveys information about the long-run relationship among the 

variables in Xt. The rank of Ø, r, determines the number of co-integrating 

vectors, as it determines how many linear combinations of Xt are stationary. If 
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r = n, the variables are stationary in levels. If r = 0, no linear combination of 

Xt is stationary. 

 

If 0 < rank (Ø) = r < n, and there are n X r matrices Ŭ and ɓ such that ˊ = Ŭɓô, 

then it can be said that there are r co-integrating relations among the elements 

of Xt. The co-integrating vector ɓ has the property that ɓôXt is stationary even 

though Xt itself is non-stationary. The matrix Ŭ measures the strength of the 

co-integrating vectors in the ECM, as it represents the speed of adjustment 

parameter. 

 

Empirical model 

To determine the long-run relationship between domestic savings and 

variables, the Johansen co-integration procedure is used (Johansen and 

Juselius, 1990; Johansen, 1991). The procedure involves the estimation of a 

VECM. Suppose that the two I(1) variables yt and zt are co-integrated and that 

the co-integrating vector is (1,-ɗ). Then all three variables Dyt=yt-yt-1, Dzt and 

(yt-ɗzt) are I(0). The VECM used in the study is specified, based on Green 

(2004), as follows: 

 

D◐◄ ●ǋ◄♫ ♬D◑◄ ◐◄ Ᵽ◑◄ Ⱡ◄  (7) 

 

where, yt is the endogenous macroeconomic variable, zt is the exogenous 

variables, tɓ¡x is the trend component, and D represents the difference 

operator. The model describes the variation in yt around its long-run trend and 

the vector error correction (yt- ɗzt), 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). If t
y

 is scalar, then the error 

correction term 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 rate (LRD) % - 

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 estimation was 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 statistics suggest 

that the levels are non-stationary (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 but that its difference has a unit root can be rejected.  Domestic saving 

is I (1). Therefore, as we observe from the following table, the levels of the 



Ethiopian Journal of Economics Vol. XXVI No 2, October 2017 

 
 

 
77 

variables are non-stationary and their first differences are stationary at less 

than 5% significance level. This 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 use the differenced, we will loss the long 

run determinants of the model. Moreover, natural 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 Statistic 

Level 1st Difference 

Domestic saving (LDS) -2.17 -4.15 

Age dependency ratio (LADR) -2.51 -3.01 

Domestic credit (LDC) -1.52 -3.31 

Net domestic investment (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 rate (LRD) -0.89 -3.50 

Money supply (LM) 2.70 -5.71 

1% Critical Value *-3.6117, 5% Critical Value *-2.9399, 10% Critical Value*-2.608 

*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; Johansen, 1991). Based on Swartz (SC), Hanan-Quin (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 zero co-integration is rejected at 

1% significance level. Hence, the variables have at most 4 co-integrating 

relationships (Table 5.2).  
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Table 5.2: Johansen Co-integration Test 

Hypothesized 

No. of CE(s) 

Eigen 

value 

Trace Max-Eigen 

Statistic 
5%  Critical 

Value 
Statistic 

5% Critical 

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 co-integrating equation(s) at 5% significance level 

Source: Own Computation, 2015 

 

Comparing the trace and maximum Eigen value statistics with the 

corresponding 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 four co-integrating vectors. This implies that 

there existed a long-run relationship between the variables. The next step is to 

undertake hypothesis testing on the significance of coefficients of the variables 

in the long-run structural equation.  This helps to 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 long-run 

determinants 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 Engle-Granger 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 capital flow, and 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 

dependency ratio, 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 LADR  0.79 0.46 Accepted 

LFCF does not Granger Cause LDS 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 LTOT  2.44 0.09 Rejected 

LRER does not Granger Cause LDS 47 1.19 0.31 Accepted 

LDS does not Granger Cause LRER  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 LTOT 47 2.55 0.09 Rejected 

LTOT does not Granger Cause LRER  2.74 0.08 Rejected 

LRD does not Granger Cause LTOT 47 0.38 0.69 Accepted 

Source: Own Computation, 2015 
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The diagnostic test result suggests that the co-integrating 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, consumer price index, real gross domestic product, terms of 

trade, foreign capital flow, and money supply are the significant variables that 

Granger causes the dependent variable - in our case domestic savings. 

However, when we use the levels for regression analysis, our regression is 

spurious. On the other hand, if we use the differenced, we will lose the long-

run determinants of the model. Once there exists a co-integrating vector that 

ties the variables in the regression equation. That is, the variables are co-

integrated; the vector error correction model is estimated for the significant 

variables for four co-integrating equation which explain the major 

determinants of aggregate domestic savings in Ethiopia. In doing so, several 

attempts are made to get the congruent error correction model. The final 

model is selected using information criteria, coefficient of determination and 

significance of the co-integrating equation coefficient. 

 

Table 5.4: Vector Error Correction Model: Dependent variable (D(LDS)) 

Co-integrating 

Equation (CointEq) 
Estimate CointEq1 CointEq2 CointEq3 CointEq4 

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*** 3.741*** 2.977*** 
 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 -1.091*** -2.174*** 5.407*** 3.392*** 
 Std.err -0.092 -0.294 -0.757 -0.538 

LFCF(-1) Coef 0.420*** -2.937*** 7.351*** 5.363*** 
 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)  

CointEq1 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 

CointEq4 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*** 0.211*** -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 0.347*** -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 4.774 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% significance level, ** 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 because 78.7% 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 is the 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, age dependency, 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 elasticities with 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 the long 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 and conclusion 

 

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 policy 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 micro-economic level the 

concept of saving, particularly in a rural-based 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 

already seen 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 households will help clear some of the confusions. This 

study used co-integration 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 Domestic 

Product (GDP) for Ethiopia. The estimation was undertaken for the period 

1965-2013 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) unit 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 sum-up, the following variables are empirically found to be 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 settled. 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, money supply, and foreign capital 

flow. Foreign capital in-flow 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 (ToT) are found to have a 

statistically significant direct effect on savings, particularly in the long-term 

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 in general and 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 

policies such 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 suggest that 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 in-flow is crucial. On the other hand, reducing dependency 

ratio and interest rate is important in raising domestic savings. Elasticity 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 improve terms 

of trade and foreign capital in-flow. 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 noted in the empirical literature as influencing savings mobilization. It 

is hoped that the points raised thus far will help to chart an appropriate policy 

to raise the level of savings. 
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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 result, it was found out that except for manure, all variables 

in the Cobb-Douglass stochastic frontier model, which includes land, fertilizer, 

oxen, seed, and labor, were positively and significantly related to rice production. 

The average technical efficiency score predicted from the estimated Cobb-Douglas 

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 revealed 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 and significantly 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 technical efficiency 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 to Hagos and Zemedu (2015), 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 produced in 

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 during the 2011/2012 

production period was 827,104 Quintals2 while in the 2014/2015 production 

period, it was 943,555.5 Quintals (Fogera District Agricultural and Rural 

Development Office [FWARoD], 2015).  Nonetheless, the productivity in 

those periods did not show any increase; instead, it fell from 58.5 Quintals to 

56.67 Quintals during the above period (FWARoD, 2015). The increase in the 

production was simply due to a larger land area for rice cultivation. For a 

food-insecure country like Ethiopia where poverty is the most striking 

problem (Oxford Poverty and Human Development Initiative [OPHI], 2015), 

agriculture plays the major role in the economy, employing more than 84 

percent of the countryôs population. Since agriculture contributes the largest 

share to foreign 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 and Bekele, 2010). Increasing 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 increase 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 of improved technology and agricultural research (Asfaw and 

Bekele, 2010). 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. This negligible 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 technologies.  According to Asefa (2012), 

if existing inputs and technologies are not efficiently utilized, trying to 

introduce new technologies will not be cost-effective. That is, under such 

circumstances, the use of the existing technologies is more cost-effective than 

applying new technologies. Thus, a technical-efficiency 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 study area were 91 percent efficient, implying 

limited scope to improve the resource-use efficiency. Abedullah and Khalid 

(2007) also indicated that education and mechanization had a positive and 

significant effect on technical efficiency score while age was found to have a 

negative and significant effect. Idiong (2007) estimated the farm-level 

technical efficiency in small-scale swamp rice production in the Cross River 

State of Nigeria using the stochastic frontier approach and found an average 

technical efficiency score of 77 percent, implying better scope of enhancing 

the resource-use efficiency. The study also showed that years of schooling, 

membership to associations, and access to credit were found to be major 

determinants of technical efficiency. Bamiro and Janet (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 production. 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 production in the study area. 

 

Studies conducted in Ethiopia emphasized on the efficiency of maize 

production. For example, Yilma and Ernst (2001) investigated the technical 

efficiency of maize production in southwestern Ethiopia, Jimma zone; Alemu 

et al. (2008) studied the technical efficiency of farming systems across 

agroecological zones in Ethiopia; Asefa (2012) looked into the technical 

efficiency of crop producing smallholder farmers in Tigray; and Geta et al. 

(2013) studied the technical efficiency of smallholder maize producers in 

southern Ethiopia. Nonetheless, findings of these studies might not be 

applicable to the case of rice production in Fogera District due to the diversity 

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

the knowhow of the farmers, differences in the output produced, and 

differences in technology and means of production. According to Danso-

Abbeam et al. (2012), farmers in different agroecological zones had different 

socio-economic backgrounds and resource endowment which might impact 

their resource-use 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 technical efficiency of rice production in 

Fogera District in the 2015/16 production period using cross-sectional 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 regional capital, Bahir Dar. It is situated at 11º46 to 11º59 
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latitude North and 37º33 to 37º52 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 percent).  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 rice, tef, maize, 

vegetables, and horticultures. The study area has an annual total rainfall which 

ranges from 1103 to 1336 mm. There are altogether 26 rural Kebeleôs and 5 

urban Kebeleôs. As per the population census dated 2005, the population of 

this district was 224,884 (Central Statistical Authority [CSA], 2005).  

 

2.2 Data Type and Sources 

 

Primary data on socio-economic and production information were collected 

from 2003 households belonging to 10 ógotôs using a structured questionnaire 

in the 2015/16 production period. The socio-economic 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, agrochemical usage, manure, and yield.   

 

2.3 Sampling Technique  

 

To select a representative sample for the study, a multi-stage sampling 

technique was employed. In the first stage, five Kebeleôs were purposively 

selected based on the extent of rice production. The purposive sampling 

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

could be selected. From the aforementioned Kebeleôs, 10 ógotôs (two from 

each Kebele) were randomly selected from which 200 households were 

randomly chosen. Since the population size of ógotôs was comparable, sample 

size was taken proportionately.  

 
3 The sample size is determined by using Israelôs (1992) sample size determination 

formula, which is given as:  ὲ . 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 at 196. For ease of distributing the sample 

size to each ógotô proportionately, 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 (parametric) and the Data 

Envelopment Analysis (DEA) or the non-parametric 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 random 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 mis-specification issues. However, the fact that 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 was adapted from 

Addai and Victor (2014) and Salau et al. (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 (Kadiri et al., 2014):  

 

9 Ὢὢȟὄ Ὡ,     (1) 

 

where 9 refers to the total rice output of the ith farm measured in kg, Ὢὢȟὄ  

is suitable functional form (like Cobb-Douglass, translog) of the vector of 

inputs ὢ, ὄ refers to vector of parameters to be estimated, and  Ὡ refers to an 

error term. The error term in the stochastic frontier production function has 

two components, i.e. 

 

Ὡ ὠ Ὗ      (2) 

 

where ὠ and Ὗ are independent of each other, ὠ is an identically and 

independently normally distributed random error 6ͯ .πȟŭÖ  that captures 

the stochastic effects outside the farmers control, and  Ὗ is a one-sided 
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efficiency component that captures the technical inefficiency of the farmer. 

The technical efficiency of the ith 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. 

 

ὝὉ  z      (3) 

 

4%
 

 
    (4) 

 

4% ÅØÐὟ       (5) 

 

2.5 The Empirical Stochastic Frontier Production Function 

Model4 

 

The empirical stochastic frontier model used the Cobb-Douglass specification 

for the analysis of the technical efficiency of rice farms in Fogera District. The 

Cobb-Douglass functional form was frequently employed in related efficiency 

studies (Mohammed 2012; Danso-Abbeam et al.; 2012). This method enabled 

comparison of results with previous studies (Danso-Abbeam et al. 2012). The 

log linear Cobb-Douglass production function is given by Equation (6):  

 

ὰὲὣ ὢ ὢ ὢ ὢ ὢ ὢ ὠ Ὗ (6) 

 

where ὣ refers to the rice output, , ,  , , , ,  are parameter 

estimates, and ὢ, ὢ, ὢ, ὢ, ὢ, ὢ refer to Land, 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 variables with rice output.   

 

  

 
4 The variables in the Cobb Douglass production function and the inefficiency model 

are selected based on previous literature 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:  

 

╤ ♯ ♯╦ ♯╦ ♯╦ ♯╦ ♯╦ ♯╦ ♯╦ ♯╦ ♯╦ ▄   

 

where 5 refers to the technical efficiency of rice farmers, ̀ s refer to the 

parameter to be estimated and ὡ `s refer to socio-economic characteristics, 

which include age, sex, family size, education, extension service, experience, 

training, agrochemicals, and 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 

S. No. Variable Description 
Variable 

Type 

Expected 

relationship 

Dependent variable 

1 Rice Output Log of the total rice output in kg Continuous  

Independent variables 

2 Land   Farm size under rice cultivation in 

hectare  
Continuous + 

3 Labor  Total number of (family and employed) 

labor employed  
Continuous + 

4 Oxen  Total number of oxen owned or 

available for farming  
Continuous + 

5 Fertilizer  Log of fertilizer used in rice farm per 

hectare in kg 
Continuous + 

6 Seed  Log of seed input applied per hectare of 

rice farm in kg 
Continuous + 

7 Manure  Manure usage (1 if used, 0 otherwise)  Dummy + 
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Table 2: Variable Choice and Definition for the Efficiency/Inefficiency Model 

S. No. Variable Description 
Variable 

Type 

Expected 

relationship 

Dependent variable 

1 Technical 

Efficiency  

Technical efficiency score of each 

household  
Continuous 

 

Independent variables 

2 Age  Age of the household head in years  Continuous  + 

3 Sex  Sex of the household head (1 if male 

and 0 otherwise) 

Dummy  -/+ 

4 Family Size Number of persons in the household  Continuous  - 

5 Education  Level of education of the household 

head in years  

Dummy  +  

6 Extension 

service  

Number of extension visits during 

farming/production period  

Dummy  + 

7 Experience  Years in rice farming of the household 

head 

Continuous + 

8 Training  Training on farm management (1 if 

received training, any 0 otherwise) 

Dummy  + 

9 Agrochemicals  Application of agrochemicals (1 if 

applied, and 0 otherwise) 

Dummy - 

10 Planting 

System  

Planting system (1 if broadcasting, and 

0 if row planting) 

Dummy  + 

 

3. Result and Discussion  

3.1 Summary Statistics for Variables in the Stochastic 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 kg 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 farmer applied 40.49 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: Authorôs computation based on a sample survey data of 200 farmers (2015/16). 

 

3.1 Socio-economic Characteristics of Rice Farmers  
 

Table 4 presents summary statistics of the socio-economic characteristics of 

rice producers in the study area. As can be seen 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 participated in rice 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 rest practiced row planting. The 

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

Table 4: Summary Statistics of the Socio-economic 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 5.41 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: Authorôs computation based on a sample survey data of 200 farmers (2015/16) 
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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 land size, number 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 significant effect on rice output at 10 percent level of 

significance.  

 

Table 5: Ordinary Least Square Estimates of the Cobb-Douglass 

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% levels. 

Source: Authorôs computation based on survey data (2015/16) 

 

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. Thus, it 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 of R2 and Adjusted R2 (73.67 

percent and 72.85 percent, respectively), the inputs employed 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 half-normal, the exponential, and the 

truncated-normal 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 to be 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 distributional assumption of the 

efficiency/inefficiency term was correct. On the other hand, the higher value 

of lambda, which was 2.633 for the half-normal model, indicated that the one-

sided error term ñUò dominated the random term, implying that variation in 

rice yield in the study area was due to the difference in farm-specific 

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 component present in the model. Thus, the model will not 

reduce to ordinary least square. 
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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 

/lnsig2v 
-3.989 0.307 -12.9 0.000 -3.698 0.221 -16.7 0.000 /mu -286.89 

481.60

8 
-0.60 0.551 

/lnsig2u 
-2.052 0.195 -10.5 0.000 -3.185 0.267 -11.9 0.000 

/lnsigma2 

/ilgtgamma 

4.069 

7.768 

1.669 

1.685 

2.44 

4.61 

0.015 

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   

sigma2 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 

Prob>=chibar2 = 0.000 

  chibar2(01) = 19.48 

Prob>=chibar2 = 0.000 

      

Note: The asterisks (*, **, ***) indicate significance at the 10%, 5% and 1% levels, respectively. Source: Authorôs computation based on 

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 of labor employed in the 

production process. The response of rice yield was significant to the rest of the 

covariates involved in the Cobb-Douglass 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 2.13 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: Authorôs computation based on survey data (2015/16) 

 

3.5 Frequency Distribution of the Technical Efficiency Scores  

 

Technical efficiency scores16 derived 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 percent to 95.17 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.  

 

  

 
16Technical efficiency scores are predicted from the half-normal model. This is 

because the half-normal model results in a moderate technical efficiency score while 

the exponential and the truncated-normal models underestimate and over estimate the 

technical efficiency score, respectively (Kebede, 2001).  
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Table 8ſ 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 12.5 

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. 

Source: Authorôs computation based on survey data (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 was found 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 technical efficiency, a finding which was 

in line with the study conducted by Kadiri et al. (2014).  The provision of 

extension service and participation in rice yield improvement trainings showed 

a positive and significant relationship with technical efficiency. The use 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>|t| 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 -0.23 0.820 -0.0001 0.0005 -0.24 0.808 

Gender  0.031 0.0259 1.22 0.224 0.031 0.0255 1.22 0.224 

Extension  0.092*** 0.0170 5.45 0.000 0.093*** 0.0167 5.57 0.000 

Training  0.039*** 0.0140 2.86 0.005 0.039*** 0.0137 2.89 0.004 

Experience  0.008*** 0.0014 6.36 0.000 0.009*** 0.0014 6.53 0.000 

Agrochemical  0.049*** 0.0143 3.49 0.001 0.050*** 0.0141 3.56 0.000 

HH size  0.009*** 0.0034 -2.72 0.007 -0.009*** 0.0034 -2.81 0.005 

Education  0.029** 0.0142 2.09 0.038 0.030** 0.0140 2.15 0.033 

Planting system  -0.001 0.0165 
 

-0.08 
0.940 -0.002 0.0163 -0.11 0.909 

R squared 

Adjusted R 

squared  

F 

… 

0.533 

0.511 

24.13*** 

    

 

 

125.98*** 

   

Note: The asterisks (*, **, ***) indicate significance at the 10%, 5% and 1% levels. 

Source: Authorôs computation based on survey data (2015/16) 

 

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 like agrochemicals would be minimal. The result was 

in line with that of Kadiri et al. (2014). Planting system was not significantly 

related to technical efficiency. This indicated that there was no significant 

technical efficiency difference between farmers 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 by Chi and Yamada (2005), 

Abedullah and Khalid (2007) and Kadiri et al. (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 that there 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, use of agrochemicals, 

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 by the government and non-governmental 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 office 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 trainings on 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 farmers in the study area.  
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Exploring the Relationship between Trade Liberalization 

and Ethiopian Economic Growth 

 

Yetsedaw Emagne1 

 

Abstract 

 

Theoretical and empirical economic literature has shown that the economic 

growth of countries is related to both liberalization 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 Correction Model (ECM) 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 short-term and long-term 

relationships between liberalization and economic growth. More specifically, 

trade openness has had a positive 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 integrating a countryôs economy with that of the 

world. 

 

Key word: Co-integration; Economic Growth; Ethiopia; ECM; Trade Liberalization; 

Trade Openness 
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1. Introduction  

 

In history, trade was considered as the engine of economic growth for all 

nations (Echekoba, 2015); Edwards and Henry, 1991). Trade transforms 

economic growth of developing countries through technological innovation 

from developed nations and contributes to better resource allocation. In the past 

many years, there has been 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 trade though 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 II starting from 1947 when 23 nations signed the General Agreement on 

Tariffs and Trades (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 formation of 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 

non-tariff barriers. This was basically considered as a huge step forward towards 

trade liberalization. Moreover, the worldôs leading financial institutions - IMF 

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 deregulation of trade policies and other domestic policies were the core 

principles to get loans. 

 

It is articulated in the WTO website that ñéthe rules and regulations of trade 

among any member nation are undertaken at the World Trade Organization with 

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

the negotiations and trade-related treaties signed at this organization are 

approved and authorised by the parliaments of the member states in the WTOò. 

 

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. Non-tariff barriers to trade, such as quotas, licenses 
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and technical specifications, 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 Organization headship, 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 trade-growth connection is still in discussion, both from a methodological 

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 nation will 

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 non-tariff barriers (such as licensing 

regulations, quotas, and arbitrary 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 foreign-direct investment, which indirectly 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 Monetary Fund and the World Bank 

beginning from the 1980ôs. This structural adjustment program was boldly 

recommended by the two organizations (World Bank and IMF) to open foreign 

trade competition and decrease barriers of trade as a long-term strategy of 

economic growth 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 variety of policy 

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 been minimized, control over interest rates has been relaxed, and 

privatization began with private banking authorization. 

 

The main purpose of trade liberalization since the mid-1980s was to encourage 

economic growth by capturing the static and dynamic gains from trade through 

technological transfer and innovation, proper allocation of resources, creating 

more competition among nations, and increasing the inflow of investment and 

capital accumulation (Babatunde, 2009; Greenaway et al. 2002; Felix, 2003; Lill 

and Ronald, 2008; Yimer, 2012; and Burhan A., (Manni and Afzal, 2012) 

Grossman and Helpman (1980) and  Mkubwa, Mtengwa, and Babiker, (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 growth.  Others, as described in the works of Winters (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 main source of foreign currency earnings 

is agriculture, including coffee and oil seeds (Yetsedaw, 2014). In this regard, 

integrating a countryôs economy with the rest of the world can bring about 

sustainable growth and decrease the dependability on primary products. The 

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; it makes technological transfer from other nations possible through trade, 

specially by importing machineries and skill-demanding materials; and it also 

creates employment opportunities. 

 

It is advocated by  Krueger et al. (2003) that poverty will be reduced to the 

minimum level when the economy in developing countries is more liberalized 

and integrated with that of the rest of the world. Popularizing the positive 

impact of trade openness to poverty, Romian.W and Welch. H (2003) argued 

that over the period 1950-1998, countries that have liberalized their trade 

regimes have experienced, on average, increase on annual growth rates by 1.5% 

compared to pre-liberalized times. Furthermore, 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 economic growth by 

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 agricultural 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 relationship between economic growth and trade liberalization. 

Mkubwa and Babiker (2014), Echekoba and Okonkwo  (2015), Babula (2009), 

and Babula and Andersen (2009) have concluded that there exists a positive and 

significant relationship between liberalization and growth. There are still a few 

researches that conclude a negative economic impact of liberalization, justifying 

it with the óinfant industryô argument. That is, most manufacturing industries are 

small and medium enterprises 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 free trade are against the óinfant 

industryô argument contending that infant industries that are being protected by 

the government have not grown and they always want a long-lasting protection 

from external competition. If this is the case, the hypothesis of the study is that 

there is a long-run 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 Ethiopia. Furthermore, 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. Thus, in this paper, an updated review and synthesis of the empirical 

literature on exploring the relationship between trade liberalization and 

economic growth of Ethiopia between 1980 and 2016 has been made. 

 

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

¶ Does trade openness have any influence on the Ethiopian economy? 

¶ 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 the relationship between 

international trade and economic growth using the concept of óabsolute 

advantageô. Following him, there have been a large number of economic 

researches conducted raising very powerful questions on the impact of free trade 

policies on the 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 Ricardo has showed that two countries 

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

this model a ñwin-win approachò. It is believed that trade enhances production 

and consumption efficiency and thus welfare will surge in the countries 

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 affect the long-

term economic growth. Therefore, the long-term 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 and long-term welfare 

gains, not on the economy of countries. 

 

According to Lill Anderson and Ronald Babula (2008), the conventional trade 

theory associates international trade with a re-allocation of resources within the 

national borders determined by exogenous differences across countries. This re-

allocation of resources 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 growth will be because of the fact that it increases the 

scale of a spill-over 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 adopt and imitate 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 inversely (Frankel 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 problem of 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 long-term 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 machinery-oriented items, and creating 

a spill-over effect through foreign direct investment.  

 

On the contrary, Redding (1999) pointed out that trade 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 addition to this, Rodrik (1997) supports the idea of Redding, 

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 globalization transforms 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. 

 

Burhan et al. (2014) have investigated the impact of trade liberalization on 

economic growth in Tanzania using time series data, covering the period from 

1970 to 2010 by sub-dividing it into two different categories that show the 

period of closed economy (1970-1985) 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 study 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 been a long-term 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 impact of 

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 and recommended 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 (1991) contended that open and outward-oriented 

economies had a better performance than closed economies 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 technological diffusion. 

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 (1997)assessed a group of countries which had 

liberalized in the post-1985 period using a panel estimation technique. They 

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

the implementation of the restructuring program. Based on a ñcoreò new growth 

theory using a cross-country time series data, they found deterioration on 

economic growth for a particular sample on average.  

 

Seid Yimer (2012), empirically investigated 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, gradual and 

rationalized liberalization, instantaneous tariff liberalization and found a 

positive relationship between trade liberalization and economic growth in the 

long run. 

 

Ronald B., et al. (2009) reviewed the most cited empirical analysis that focuses 

on the linkage between international trade 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 and endogeneity 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 on 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 Oluwole O. (1998), examine the possible effects of 

liberalization arising from policy amendments on export and investment in 12 

sub-Saharan African countries by expanding the Balassa (1978) and Feder 

(1983) augmented-production-function growth model for the inclusion of export 

and investment using vector auto-regression error correction method. They 

found that 10 out of a sample of 12 countries registered a positive economic 

growth from the change in trade policies of outward-looking strategies of export 

expansion. 
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Jeffery and Andrew (1991) empirically estimated the sub-Saharan African 

countriesô future-based sources of slow economic growth as a more optimistic 

view. Following the approach of Robert J. Barro (1991), they used the 

countriesô gradual adjustment from the current income level to the steady state 

level of per capita income using some selected variables through a panel data 

analysis. Their finding suggested that the major reasons for the stagnant 

economic growth - apart from landlocked geographical features and lack of 

openness for international markets - were poor economic policies and political 

instabilities. The authors used the Sala and Martin 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 capital and 

economic growth has been empirically assessed by Chaudhry et al. (2010). They 

used the annual data from 1972 to 2007 based on the neoclassical theory. The 

study employed the Granger causality co-integration method and confirmed the 

short-term and long-term relationship between the engaged variables. They also 

explain the direction of causality to be from liberalizing trade to accumulating 

human capital with technological advancement, and this 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 process 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 and working 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 clear-cut conclusion on whether trade 

liberalization has a positive 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 sources of time 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 econometric model, 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 

population from the age of 15 to 64 (as a proxy of labour force), expenditure on 

education (as a proxy to human capital), consumer price index and real gross 

domestic product (as a proxy of economic growth).  

 

RGDP is considered to be the proxy for economic growth in many 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 selected 

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 Ministry 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 original neo-classical model 

known as the Solow-Swan Model2 or the Solow Model of economic growth. A 

Cobb-Douglas 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 liberalization and economic growth. 

 

 
2 Solow-Swan Model is named after the two famous economists Robert Solow and 

Trevor Swan 
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    3.1 

 

Where, ,  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 other than 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 such, its level is determined by how 

efficiently and intensely the inputs are utilized in production. 

The above expression of production function can be rewritten as: 

 

     3.2 

 

Note that: 0 <Ŭ< 1 and 0 <ɓ< 1 

 

The author extended the Cobb-Douglas production 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 and generating 

foreign exchange. Liberalization or further "opening up" of respective 

economies to foreign economy is considered as an option to foster a countryôs 

economic growth by creating market access to domestically produced goods and 

services, new technology, 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 economic growth 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 order to remain 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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developed countries to developing economies, and exploiting innovations of 

developed countries, i.e. learning by doing effects3. 

 

When the general prices rise, the entire economy is affected. Rising prices 

impact the cost of living, the cost of doing business, borrowing money, 

mortgages, corporate and government bond yields, and every other facet of 

the economy. 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. 

 

   3.3 

 

Where:  

 

 

EDUEXPt is real expenditure on education at period t 

 

Expression 3.3 can be rewritten as follows: 

 

    3.4 

 

Where:  

0<ɔ<1, 0<Õ<1 and 0<<1 

 

Substituting expression 3.4 by expression 3.2 gives us: 

  

    3.5 

 
3 Learning by doing implies 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: 

 

.    3.6 

 

Where:   is log of the constant ,  is log of real GDP,  is log of 

trade openness,  is log of consumer price index,  is log of 

expenditure on education,   is log of physical capital, ln  is log of 

labour force, DD is dummy variable,  is error term which is assumed to be 

independent of all the explanatory variables and  -  are coefficients of the 

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

side. 

 

According to equation 3.6, an econometric model of the selected variables 

which is estimated in this study (with dummy) is given as: 

 

         3.7 

 

Table 3.1: Variable description and expected sign 

Variables Description of variables Expected sign 

RGDP 

(dependent 

variable) 

Is a macroeconomic measure of the value of 

economic output adjusted for price changes 

(i.e. inflation or deflation) and is used as a 

proxy for economic growth of Ethiopia in 

this study 

Positive  

Trade openness Refers to the level which countries allow to 

have or have trade with other countries or the 

degree of international exposition  

Positive/negative 

Consumer Price 

Index 

Overall weighted average price level Negative  

Expenditure on 

education 

Commonly used as a proxy for human capital 

measured by the educational attainment 

(Barro and Lee, 1993) 

Positive  

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 people 

available for work including both the 

employed and unemployed aged 15 to 64 

years old. 

Positive 

DD Dummy for regime change (1 for EPRDF 

regime and 0 for Dergue period)  

Positive 

 

4. Results and Discussion  

4.1 Stationarity test4 

 

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 ótime invariantô because the variables depend only on the lags between the 

two consecutive periods (Verbeek, 2004). 

 

Augmented Dickey-Fuller 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 hypothesis óVariables are not stationary (have a unit root)ô is tested 

against the alternative hypothesis óVariables are stationaryô. In case of testing 

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 augmented Dickey-Fuller 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 non-stationarity is rejected at all levels 

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

 

 
4It is known that there is a unit root for the macro level data, so, it is a prerequisite to 

check the stationarity using an augmented Dickey-Fuller method of testing and all the 

variables were found to be non-stationary at their level but become stationary after the 

first difference I (1). 
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Table 4.1: Stationarity test of variables at level and at first difference with 

constant, with constant and trend  

Variable 

Level With 

constant 

and trend 

First 

Difference 
With 

constant 

and trend With constant 
With 

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 a continuing relationship, and at the same time the variables become 

co-integrated. 

 

Co-integration analysis is undertaken to examine the existence of a long-term 

relationship between growth rate of real gross domestic product and the 

explanatory variables, using Johansen's (1991) maximum likelihood co-

integration method. Provided that there is evidence of co-integration between 

the variables, the model specification will lead to Error Correction Model 

(ECM) for each dependent variable or Vector Error Correction Model (VECM) 

for equation series with more than one dependent variable which is concerned 

with preserving information about both forms of co-variation. In other words, 

co-integration testing can become a basis to determine equation estimation to 

see whether variables have long-term relationship or not. 

 

Johansson co-integration test is suitable for such types of study to understand 

whether there has been long-term relationship among the variables since the 

numbers of variables in the equation are more than two. The trace and max 



Ethiopian Journal of Economics Vol. XXVI No 2, October 2017 

 
 

 
125 

Eigen value test statistics results show that there is a significant long-term 

relationship between liberalization and economic growth. Zero maximum rank 

confirms the null hypothesis, which says there is no co-integration between the 

variables RGDP*, K, LAB, CPI, EDUEXP and TO. With a comparison, the 

trace statistics and maximum Eigen value the study fall to accept the hypotheses 

of no co-integration between the variables interest.  

 

As briefly discussed in the previous section, Johansson co-integration test is a 

preferable technique for such types of model in order to know whether there 

exists a long-term 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 alternative hypothesis of there being at least one 

co-integration. Based on the results of the Max-Eigen value statistics and trace 

statistics, there is one co-integration result at 1% level of significance, which 

leads to the rejection of the null hypothesis and proves the existence of a long-

term relationship between variables. 

 

Table 4.2: Co-integration analysis using Johansen test (Critical values 

based on MacKinnon-Haug-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 (1987) proposition explains that when sets of variables are 

being co-integrated, there occurs a binding error-correction demonstration of the 

time series process. Thus, when the dependent and explanatory variables are 

both integrated of order one and have co-integration, we can use error correction 

illustration. The coefficient of the error correction term is defined as the speed 

of adjustment that indicates how the disequilibrium that occurred in the short-

term adjusts itself in the long term.  
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The long-term equation and interpretation is as follows (see the annex for the 

details): 

 

LnRGDPt*= LnLAB t+    0.49LnKt+ 0.69TOt - 0.18EDUEXPt+0.2LnCPIt+ 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 economic growth at 5 percent 

level of significance. This result is in line with prior expectations and major 

literatures such as Babatunde (2009), Greenaway et al. (2002), Olaifa (2003), 

who found a positive relationship between trade liberalization and economic 

growth.  

 

The country imports 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 economy -GDP. Similarly, the countryôs export has also a 

significant contribution to foreign exchange earnings, enhancing 

competitiveness, boosting the quality of products and the like. Statistically, a 

unit increase/decrease in the openness of the country leads to about 1.3-unit 

increase/decrease (positive change) in the countryôs economic growth. 

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 formation or investment. Not surprisingly, as gross capital 

formation comprises more than 35 percent of the countryôs economy, it has a 

positive and statistically significant impact on economic growth and this is 

consistent with the results of Eberechukwu U. (2013). To be specific, a unit 

percentage change in gross capital formation leads to 0.56 percentage change in 

the countryôs economic growth. This finding reveals the importance of gross 

capital formation (investment) to a countryôs economic performance. As 

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 entire economy. 
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In line with the neoclassical theory of economic growth, active labour force has 

also a positive and statistically significant impact on the countryôs economy. 

According to ILO (2016), more than half of the countryôs population is active 

labour force 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 in the production of goods and services. The 

countryôs economic policies are designed to exploit this comparative advantage 

of production input. The subsistence agricultural sector is almost entirely 

labour-dependent with limited technological practices. Similarly, 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 economic growth 

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 level 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 impact on 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 expenditure 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 a significant 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 mandatory to 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, Durbin-Watson 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 research, it is 1.9 and exactly satisfies the condition of no serial 

correlation in the modelôs error term. Harvey test of homoscedasticity revealed 

that there is constant variance in the regression. The other central assumption to 

linear regression model is normality. 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 result, decision making (rejecting 

and accepting null hypothesis) based on standard t-test and f-test 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 short-term 

coefficients are: 

 
DLnRGDPt*= -0.1898+0.125DLnRGDP*t-1+0.31DLnLABt+0.20DLnKt +0.19TOt+0.04EDUEXPt+0.026DLnCPIt  

(0.166)        (0.156) *       (0.584) ***       (0.047) **       (0.039)        (0.08) 

   *** Values 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 short-term dynamic relationship and the set of short-term coefficients in the 

ECM, which relates the changes in real gross domestic product to changes in 

explanatory variables and the error term in the lagged periods. Hence the lagged 

difference terms capture the short-term changes in the corresponding 
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logarithmic transformed variables. ECT-1 has a negative sign coefficient, which 

is found to be significant at 5 percent. The coefficient of ECT-1 is the speed of 

adjustment to the temporary disequilibrium or deviation from the equilibrium. 

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 insignificant. 

 

5. Conclusion and Recommendation 

 

This paper aimed at analysing whether or not there is a long-term relationship 

between trade liberalization and economic growth and at finding out the impacts 

of liberalization, both in the long-term and short-term dynamics, for Ethiopia 

using a time serious data of 1980-2016. The Johansen co-integration 

methodology was employed and the result from the co-integration analysis 

confirms the long-term relationships among the variables.  

 

This study indicated that trade liberalisation in general positively affects 

economic growth in Ethiopia. As all variables are integrated of order one and 

there exists a co-integration relationship, ECM was a more appropriate model. It 

was found that trade liberalization is one of the significant 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 as well as 

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 basic factors of 

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 

economic growth. 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 

countryôs economic growth. 

 

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 meet its 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 positive coefficient.  

 

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 short-term to affect economic growth, the government should promote 

and enhance openness more in the international market. By doing so, the 

country could reap the benefits of international trade, including competitiveness, 

quality improvement and technology transfers. Several mechanisms to boost 

trade liberalizations should be implemented. These include minimizing tariffs, 

quota, 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 a country where 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 investment 

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 investment 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 interest5 to investigate the 

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

 
5 Received observer status since 1997 and  
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formally applied6 for membership. However, due to the many domestic 

economic and trade policies that are incompatible with the basic WTO 

agreements, the accession process has taken so many 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 competitions, but at least there 

should be a mechanism to facilitate the accession by, for example, opening joint 

ventures in cooperation with domestic entities.  

 

 

 

 
6 Formally applied for membership and started accession process in January 2003 
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Annexes 

 

Annex 1:  Statistical Summary  

 GDPR GDPR_1 K LAB  CPI EDUEXPR TO 

 Mean  26.11413  26.07784  24.67533  17.23865  3.318038  1.865944  0.139900 

 Median  25.92127  25.91401  24.48598  17.25380  3.143811  0.816536  0.075038 

 Maximum  27.42053  27.34764  26.46461  17.69393  5.037008  8.202546  0.644234 

 Minimum  25.39816  25.39816  23.50002  16.53428  2.201614  0.176296  0.016054 

 Std. Dev.  0.614544  0.581667  0.849843  0.338740  0.841544  2.198331  0.166470 

 Skewness  0.763704  0.788527  0.679725 -0.370813  0.654534  1.552467  1.544596 

 Kurtosis  2.298106  2.375228  2.428971  2.066481  2.397328  4.344993  4.329968 
        

 Jarque-Bera  4.356178  4.316163  3.351860  2.191428  3.201845  17.65151  17.43921 

 Probability  0.113258  0.115547  0.187134  0.334301  0.201710  0.000147  0.000163 
        

 Sum  966.2226  938.8021  912.9873  637.8300  122.7674  69.03992  5.176313 

 Sum Sq. Dev.  13.59589  11.84179  26.00037  4.130816  25.49505  173.9757  0.997636 
        

 Observations  37  36  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. 

Variable 

Level With 

constant 

and trend 

First 

Difference 
With 

constant 

and trend 
With 

constant 

With 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: Co-integration analysis using Johansen test  

Dependent Variable: D(LRGDP)  

Method: Least Squares  

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

Sample (adjusted): 1982 2016  

Included observations: 35 after adjustments 

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 R-squared 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     Hannan-Quinn 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     Mean dependent var 26.11413 

Adjusted R-squared 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     Hannan-Quinn criter. -1.339701 

Durbin-Watson stat 1.788855    

Source: Own computation using Eviews 

 

 

 

 

 

 

 

 

 

  



Yetsedaw Emagne: Exploring the Relationship between Trade Liberalization and Ethiopian Economic...  

 
 

 
140 

Annex 5: Estimation Result for the short-term 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 R-squared 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     Hannan-Quinn 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. Chi-Square(5) 0.5024 

Scaled explained SS 2.567025     Prob. Chi-Square(5) 0.7664 

     Source: Own computation from Eviews 7. 

 

 

Annex 7:  Normality test 

Series: Residuals 

Sample 1980 ï 2016 

Observation 37 

Skewness 0.163074 

Kurtosis 1.363163 

Jarkue-Bera 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 

 

 


