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ABSTRACT 

This study used structural and non-structural approaches to analyses the competitiveness condition and market power of banks in Ethiopia based the data 2000-

2015. The results of concentration ratios and Herfindahl-Hirschman Index indicates during the study period the industry is highly concentrated. The Panzar–Rosse 

model results reveal that Ethiopia banking competition is monopolist and therefore lower competition is found. The long-run equilibrium test conduct successfully. 
In the long-run Ethiopia’s banks Return on Asset (ROA) is inelastic of price of labor and price of capital. The result of market power indicators; Lerner index and 

Boone indicator shows that during the study period banks operated under higher degree of market power. Different approaches this study uses commonly evidence 

that the decreasing level of concentration and market power from 2000-2010 starts increasing 2011 onward. This study has also found negative and significant 

relationship between concentration and competition. Moreover, the development of non-bank financial sectors and general economic development improve com-

petition of banks in Ethiopia. Low level of competition help the banks to earn high operating performance (ROA and ROE). Well capitalized banks tends to exercise 

greater market power and operate well in more concentrated environments The result of this study is robust under different specifications. Finally, policy implication 

and future possible research ideas are derived.  

 

KEYWORDS 
concentration, competition, drivers of competition, Ethiopia, Market Power. 
 

INTRODUCTION  
sing both Structural-Conduct-Performance (SCP) and Non-Structural approaches, this study analyses the level of competition, market power and drivers 
of competition in Ethiopian banks from 2000 to 2015. Research in banking competition is a well-defined but remain debating and hot issues among policy 
makers and regulator. In developing economics banking system undergone massive regulatory and structural changes aiming to improve competitiveness 

and efficiency of the sector. The impact of thus measures should be evaluated against their aims. So that, it’s possible to appreciate if the policy measures achieve 
their desired aim or to find better policy solution if not. In this regard, tests are few on the competitiveness of banking systems for developing countries and 
transition economies. In particular, this analysis in Ethiopian’s banks is missed.  
The innovation of the present research is the following: first we focus on Ethiopian banking; second we intensively implement SCP approaches (Concentration 
ratios and Herfindahl-Hirschman Index) and Non-structural approaches (Panzar–Rosse, 1987) model, dynamic Lerner index and Boone indicator) to measure com-
petition and market power of banks; third we investigate the drivers of banking completion using a model which incorporate bank-specific, structural and macro-
economic variables. For all models, we adopted several equation specifications aiming to compare the robustness of the procedure adopted.  
The motivation behind the research is as follows. First, test of competitiveness level and market power has not been made yet many regulatory measures are 
taking since 1994. The effect of these deregulation and structural measures in competitiveness level is not clearly known. Moreover, there has been widespread 
focus on banks in Africa (Barros and Mendes 2016, Angola; Abdelkader and Mansouri 2013, Tunisia; Simpasa 2013, Zambia; Biekpe 2011, Ghana; Malambo and 
Ncube 2011, South Africa; Hauner and Peiris 2008, Uganda), there has been no analysis by the research community of the situation in Ethiopia, a country that 
recorded two-digit economic growth for a decade (the fastest growing country in Africa). Second, the hall-mark of this study is exhaustive utilization of measure 
of competition and market power of which majority of prior studies lacks. Our present study boldly relies on the principle that different measurement of compe-
tition and market power has different unique insight. As a result, we intensively used SCP approaches (K-banks Concentration ratio and Herfindahl-Hirschman 
Index) and Non-structural approaches (Panzar–Rosse model, Lerner index and Boone indicator) to test competition and measure market power of Ethiopia’s banks. 
Third, beyond test of competition we investigate drivers of competition in the industry. To our understanding, this study is the first in its nature and approach in 
the Ethiopian case.  
This study has two major importance. First, it provide first hand empirical results which will be at most important to policy makers and regulator. Second, it 
contribute to the growing body of literature in the area of banking competition particularly by empirically examine a banking sector which is closed for foreign 
participation for four decades. Finally, this article is organized as follows. After this introduction, brief review of Banks in Ethiopia is presented, followed by the 
literature review. The methodology is then presented, followed by the hypothesis, data and results, and finally the conclusion and policy recommendation are 
made.  
 

BANKING IN ETHIOPIA 
Banking activity in Ethiopia started in 1905, named Bank of Abyssinia (later changed to Bank of Ethiopia in 1931) during Emperor Minilik II. Until the military 
government come to power in 1974, banking sector was open to foreign banks to operate and invest in Ethiopia. As the result, foreign owned banks like Barclays 
bank (British owned), and Banco Di Roma and Banco Di Napoli (Italian banks) have obtained the license and operated in the sector. During the 1974-1991, following 
nationalization of financial sectors the industry become fragile, inefficient and fully state owned sector. Especially up to mid-1990s, mismanagement, ineffective 
supervision and deep political interference puts the sector under developed. Aiming to tackle these problems, to improve competition and efficiency, many de-
regulation and structural measures were taken starting from 1994. For example, opening the industry for domestic private investment, restructured the two 
development banks as commercial banks, and introduced a new Banking and Monetary Proclamation which gave more autonomy to National Bank of Ethiopia 
(NBE) were made. In April 2011, to finance development projects and promote long-term investment, NBE issued a directive requiring all commercial banks to 
hold 27% of new loan disbursements in NBE bills1. Thus, measures witnessed a proliferation of domestic private banks (from zero 16 new private banks created); 
remarkable decrease in non-performing loan of stated owned banks and population to branch ratio decrease from 247061:1 in 1998 to 28932:1 in 2015.  

                                                                 
1. Currently, Ethiopia is in massive construction of infrastructures like dams and train ways, among thus Ethiopian Grand Renaissance Dam is the biggest project 
and will be the largest dam in Africa at completion.  

U
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Up June 30, 2015, in the banking industry of Ethiopia there were 18 commercial banks (2 state owned and 16 private owned banks), one development bank and a 
central bank (National Bank of Ethiopia)2. As presented on table 1, the number of commercial banks increase from 8 to 18. Total assets of commercial banks 
increase from Br. 23,959 to Br. 406,154; deposit Br.18, 423 to Br. 367,395 and loan and advance Br. 14,473 to Br. 217,580 (the amount is given in Millions of 
Ethiopian birr). Following capitalization of banking industry commercial banks together can accumulate 43 billion at the end of 2015.  
  

TABLE 1: CHARACTERISTICS OF COMMERCIAL BANKS IN ETHIOPIA DURING THE PERIOD 

Year  No banks  
Amount in millions of ETB 

Asset Deposit loan & advances  Capital  

2000 8 23959 18423 14478 1782 

2001 8 26493 21050 15662 1907 

2002 8 28338 23212 15943 1551 

2003 8 32110 25817 16463 2080 

2004 8 38125 30401 18475 2497 

2005 9 47254 36214 23515 2901 

2006 10 54089 42243 27439 3608 

2007 11 67571.5 51245.5 33498.5 7266 

2008 11 82004.17 61366.09 48179 8557.533 

2009 12 100970.8 75299.86 61074.3 10130.888 

2010 14 127700.7 95541.38 73769.1 12119.681 

2011 17 182757.2 137562.29 98079.1 15,900 

2012 17 243613.7 179766.58 137512 23346 

2013 18 302127.1 233108.75 162119 26437 

2014 18 370273.5 287076.15 200114 30808.30 

2015 18 406 154 367395 217580 43060.80 

Source: calculated from NBE and banks annual report. 
During the period 2000-2015 on average the industry recorded growth of 17% in asset, 16.6% loan and advances, 18% in deposit, 18.18% in capital and 13.5% in 
branching per year. The country’s fastest economic growth help the industry to mobilize huge domestic deposit. The directive issued by the NBE to achieve 
minimum paid up capital of 500 million ETB, takes the average growth rate of capital relatively higher than others. Although the sector is still undeveloped, the 
growth figures showed like the general economy the banking sector is also growing fast. Uniquely, capital growth rate of commercial banks observed highly volatile; 
lowest in 2002 (-0.23) and highest in 2007 (0.50), while other growth metrics move relatively stable.  
 

LITERATURE REVIEW  
In the banking literature, there are two major empirical approaches for measuring competition: the Structural-Conduct-Performance (SCP) and the Non-Structural 
approach. The following sections discuss briefly about them.  
STRUCTURAL CONDUCT PERFORMANCE APPROACH  
The structural approach to measure banking sector competition grasps the Structure-Conduct-Performance (SCP) paradigm (Mason, 1949). The basic ground to 
this approach is that the market power of banking companies’ increases with industrial concentration and thus creates a direct link from industry structure to 
competitive conducts. This approach assesses the competition environment that characterize market structure by using ratios of concentration of largest firms 
(CR) and Herfindahl-Hirschman index (HHI). Accordingly, a rise in concentration is regarded as increasing collusive opportunities between banks, and thus will 
cause higher prices and profitability (Abduh, 2017). The implication of higher CR and HHI is the industry is main dominated by few large firms which hamper the 
competitiveness condition.  
Although it has been excessively used in the empirical banking competition literature, the approach is criticized on different grounds. The proxies to measure the 
K-bank concentration ratio (CRk) and HHI are ambiguous because they ignore the relationship between market contestability and revenue at the bank-level (Berger 
et al., 2004b). Moreover, Vesala (1995) criticized the approach as direction of causality running from structure to conduct is not clear. Evidence from industrial 
organization literature reveal that measures of market structure, such as the number of institutions and concentration ratios, are not necessarily related to the 
level of competitiveness in an industry (Baumol et al., 1982). Scholars such as Beck et al., (2006a), Claessens and Laeven (2004), Demirgüç-Kunt et al., (2004) 
evidenced strength of the link between concentration and competitive conduct is weak. Schaeck and Čihák, (2009) argue that it is inappropriate to rely on con-
centration to assess the degree of competition in banking. These arguments puts the validity of empirical results widely conducted in structural conduct perfor-
mance assumption. 
To fill the above limitations related with the approach, researchers have recognized the problems and tried other methods that has small measurement problem. 
For example, Berger et al., (2004b) tested SCP and Efficient structure (ES) hypotheses in models of bank profitability. Recently, researchers have looked to other 
direct measure of competition like the literature on oligopoly and contestability (e.g., Shaffer 2001), and include some indicators for regulation, entry restrictions, 
and other legal impediments to bank competition (Berger et al., 2004).  
NON-STRUCTURAL MEASUREMENT OF COMPETITION AND MARKET POWER  
Non-structural measurement of competition and market power is based on The New Empirical Industrial Organization (NEIO) paradigm. The approach doesn’t 
consider explicit information related the structure of the market. Instead, nonstructural measures focus on obtaining estimates of market power from the observed 
behavior of banks (Abduh, 2017). This approach explains that high efficiency banks will help in increasing their market share and realizing profits. Under this 
paradigm, there are three methods to test level of competition and market power; the Panzar and Ross model (PR-model), Lerner Index and Boone Indicator.  
The Panzar-Rosse model (1987) is repeatedly used to empirically assess the degree of competition in banking. It indicate the transmission of input prices and 
marginal costs on firms’ revenues. The approach showed that under certain assumptions, the transmission of input price to marginal cost and then to revenue 
performance differs according to the degree of competition in the market. Weak transmissions are interpreted to indicate the exercise of market power in pricing 
and higher values indicate more competition. The elasticity of bank revenues relative to input prices, also called the H-statistic, equals one means the market is 
under perfect competition. In this condition, an increase in input prices raises both marginal costs and total revenues by the same amount. In a market where 
firms collude, an increase in input prices results in a rise in marginal costs, a fall in output, and a decline in revenues, leading to an H-statistic less than or equal to 
zero. The H-statistic lies between 0 and 1 interpreted as the system is operating under monopolistic competition (Panzar and Rosse, 1987). However, the inter-
pretation of the values of the H-statistic requires conforming of many assumptions regarding the market equilibrium, demand elasticity, cost structure or exoge-
neity of input prices. Results obtained from the models of perfect and monopolistic competition depend on the assumption that firms are observed in their long-
run equilibrium (Panzar and Rosse, 1987). This hypothesis can be tested by calculating the H-statistic from estimate result in that return on assets used as the 
dependent variable in place of the total revenue. In this regard, input prices should not be significantly correlated with the dependent variable. A finding of H<0 
would indicate disequilibrium, whereas H = 0 would tend to confirm equilibrium suggesting that input prices are not correlated with industry returns (Shaffer, 

                                                                 
2. Recently, the bank named ‘Construction and Business bank of Ethiopia’ which was owned by the state emerged with another state owned bank; Commercial 
Bank of Ethiopia. This merger is the first in the industry after liberalization. The figure exclude this bank in consideration.  
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1982). Under conditions of freedom of entry and exit, the market reaches stability and equilibrium, regardless of its structure (monopoly, oligopoly or duopoly) as 
long as the market outcome is sustainable (Barros and Mendes, 2016).  
Limitation of PR-model is, unlike the HHI and the CRK, the Panzar–Rosse method utilizes firm-level data and derives a test statistic-H to capture bank market power 
(Shaffer, 2004, Nguyen et al., 2016). The empirical implementation of H-statistic requires banking markets to be in long-run equilibrium, which may not always be 
the case in practice (Berger et al., 2009b). Using PR-model banks competition in Africa has been analyzed by Barros and Mendes (2016) in Angola, Abdelkader and 
Mansouri (2013) in Tunisia, Simpasa (2013) in Zambia, Biekpe (2011) in Ghana, Malambo and Ncube (2011) in South Africa, Huaner and Peiries (2008) in Uganda. 
Except Biekpe (2011) evidenced Oligopolistic tendencies all the above empirical works evidenced monopolistic competition.  
The Lerner index is often used in empirical works to indicate market power. It measures the degree of market power by focusing on the pricing power apparent in 
the difference between price and marginal cost (Jimenez et al., 2007). It also captures the extent to which banks can maintain a price level above their own 
marginal costs. The higher values of the Lerner index are linked with higher levels of market power. The Lerner index's computation is based on individual bank 
observations for each bank and so can help overcome the small sample bias problem (Nguyen et al. 2016). In addition, it captures the influence of both market 
concentration and demand elasticity and thus is preferable to the concentration indicators (Maudos and Fernández-de-Guevara, 2007). While The PR-model 
provide an aggregate measure of competition Lerner index provide an individual measure of market power. 
The approach criticize by Boone et al. (2013), that the Lerner index at the country level consistently has problems picking up increasing competition due to more 
aggressive conduct of incumbent firms. The Lerner index is sensitive to the reallocation of activity from inefficient to efficient firms when competition intensifies. 
This issue is particularly relevant in concentrated markets that encompass the banking industry in many developing countries (Leon, 2015). Recently, Abduh (2017), 
Amidu and Wilson (2014), Simpasa (2013), Chen (2009) apply this approach to measure banks market power.  
Boone (2008) developed a new indicator called Boone indicator. It is based on the idea that efficient firms are more rewarded in more competitive markets. The 
Boone indicator is beginning to be used in banking literature (Leon, 2015).The basic intuition underlying this indicator is that more efficient firms achieve superior 
performance in the sense of higher profit or higher market shares, and that this effect is stronger the heavier the competition is. Boone et al. (2007) shows that 
the Boone indicator can be calculated as the elasticity of profits to marginal costs. The coefficient of marginal cost (the elasticity) obtained from the estimate result 
of the log of return on assets (dependent variable) regressed against to a log measure of marginal costs. The sum of coefficients the three input prices from 
estimated translog cost function gives marginal cost. The more negative coefficient of marginal cost in the regression is the higher the level of competition is in 
the market (Boone, 2008). However, in some cases a positive coefficient of marginal cost from regression estimation will be possible, implying that the higher a 
bank’s marginal cost, the higher its market shares. This may arise if the market is characterised by collusion or because banks are competing on quality (Amidu 
and Wilson, 2014). According to Leon (2015), Boone indicator has two major advantages. On the one hand, it is based on strong theoretical foundations and 
catches competition due both to a fall in entry barriers and to more aggressive behavior on the part of incumbents. On the other hand, it captures the dynamics 
and non-price strategy in the market, while the Panzar-Rosse model and Lerner index are based on static price competition. These advantages come with short-
comings. The Boone indicator approach focuses on one important relationship, affected by competition, thereby disregarding other aspects (Leon, 2015). Abdul 
(20170, Leon (2015) and Amidu and Wilson (2014) recently apply this indicator for their empirical study in banking competition.  
Finally, the theory and empirical works clearly depict reliance on single measurement of competition and market power will lead wrong inference or create doubt 
to accept the result of an empirical work. One measurement has advantage over anther and different indicator catch different aspects of competition or market 
power. For instance, Lerner index measures the static pricing market power, the PR H-statistic measure the transmission of input price changes to revenues, and 
the Boone indicator indicate the dynamics of markets (Leon, 2015). Finally, the present no consensus on how best to assess completion in the literature, enforce 
researchers to apply all measurements intensively in a given study. In this regard, majority of previous studies fail to do this. We used all the above discussed 
measure of competition and market power on our present study.  
 

DRIVERS OF BANKING COMPETITION  
Regarding bank specific determinants Simpasa (2013) in Zambian banks found negative and significant relationship between bank competition and risk and ineffi-
cacy of banks, while capital ratio positively correlated. Abduh (2017) in his study on Islamic banks of Indonesian, found negative relationship between competition 
and ROE, capitalization and banking concentration. Further, he found positive and significant relationship between competition and ROA. Cost inefficiency in 
banking is often associated with high mark-ups because banks tend to mask their operating inefficiency through high spreads, the cost of which is borne by 
customers (Simpasa, 2013). 
Regulatory restrictions; restricting foreign bank participation increase bank fragility and tighter entry and exit restrictions are negatively linked with bank efficiency, 
leading to higher interest rate margins and overhead expenditures (Barth et al., 2001 and 2004; Demirguc-Kunt et al., 2004). Demirguc-Kunt et al., 2004, from 
evidence of 77 countries they found bank concentration has a negative and significant effect on the efficiency of the banking system except in countries with well-
developed financial systems. They also found implicit and explicit restrictions on bank activities, are associated with lower levels of bank margin.  
 

RESEARCH METHODOLOGY  
The methodology of this study is based on various measures of the competition and market power. First, SCP measures; CRk and HHI index are used. Second Non-
structural measure of competition (PR-Model) and the Lerner index and Boone indicators are used with the aim of measuring power in term of price setting.  
 

STRUCTURAL-CONDUCT-PERFORMANCE (SCP) APPROACHES 
Under this approach K-banks Concentration Ratio (CRK) and Herfindahl-Hirschman Index (HHI) are used to measure banking concentration. The concentration of 
banks in terms of asset, deposit mobilization and loan disbursement was measured. Based on balance sheet data of banks the largest three and largest five largest 
banks concentration ratio calculated for asset, deposit and loan items of balance sheet. Its higher value interpreted as monopoly position of a few banks in the 
sector. These K-banks concentration ratios calculated as follow.  
 CRk =∑ Si�

���  -------------------------------------------------------------------------------------- (Eq 1) 
Where K is the three or five largest banks, Si is each of the three or five bank’s share in the total assets or deposit mobilized or loan and advance amount of the 
banking industry. The number of banks included in the concentration index is rather an arbitrary decision since there is no rule for the determination of the value 
of k (Abduh, 2017). The concentration ratio may be considered as one point on the concentration curve, and it is a one-dimensional measure ranging from zero to 
unity. The index close to zero for an infinite number of equally sized banks and it equals to unity if the banks included in the calculation of the concentration ratio 
make up the entire industry.  
HHI was introduced by Hirschman (1945) and Herfindahl (1950). It is widely applied to estimate the degree of competition of a market. It computed as follow; 
HHIk = ∑ Si�

���
2 --------------------------------------------------------------------------------------- (Eq 2) 

Where Si
2 denotes the market shares of the company i and n stands for the number of banks in the industry. The more the value of the indication rises, the more 

the market is concentrated, and weaker is the competition between the market players. According to the current screening guidelines, the banking industry is 
regarded to be a competitive market if the HHI is less than 0.1, a somewhat concentrated market if the HHI lies between 0.1 and 0.18, and a very concentrated 
market if HHI is more than 0.18.  
PANZAR–ROSSE (PR-MODEL) 
The Rosse and Panzar (1977), which further expanded by Panzar and Rosse (1987) is an approach to measuring competition based on a reduced-form revenue 
equation (Barros and Mendes, 2016). The model allows for bank specific differences and measure competition by calculating the H-statistic which is obtained by 
summing the elasticities of revenue with respect to input prices. The model assumes that banks have revenue and cost functions that define the profit maximization 
path, whereby marginal revenue must be equal to marginal cost. The empirical PR model for this study is given by the following Equation:  
LnTRit = βit + βLLn(PLit)+βFLn(PFit)+βKLn(PKit)+γ1Ln(TAit)+γ2Ln(CAPRit)+γ3Ln(RISKit) + ɛit ------ (Eq3) 
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where TR denotes total revenue (interest revenue plus other non-interest revenues) from i bank in period t, PL is the unit price of labor proxied by the ratio 
Employees salary and benefit divided by total assets; PF is unit price of fund proxied by the ratio of interest expense to total deposit and Pk is the unit price of fixed 
capital proxied by the ratio of other operating and administrative expense divided by fixed and other assets. All input price are expected to positively associate 
with revenues. ɛ represent the usual error terms which assumed normal distributed.  
To control various effects, based on previous empirical studies we included firm-specific control variables in the model. Accordingly, Log of total assets (TA) to 
capture scale effect and aggregate demand which are expected to be positively associated with revenues. Ratio of equity capital to total asset (CAPR) to capture 
capitalization reflects the solvency risk born by the depositors and ultimately shareholders of the bank. A higher CAPR value reflects a lower risk in the sense that 
the bank’s asset portfolio is not expanded beyond what the bank can afford in terms of capital adequacy. A higher CAPR value reflects a lower risk in the sense 
that the bank’s asset portfolio is not expanded beyond what the bank can afford in terms of capital adequacy. Hence, the coefficient for this variable is expected 
to be negative. However, it should be noted that the relationship between capital adequacy and the income-generation potential of the banking firm is not very 
straightforward and strong (Gunalp and Celic, 2006).The capital adequacy ratio represents the solvency risk born by the shareholders on the right-hand-side of 
the bank’s balance sheet and therefore does not have a direct bearing on the efficiency with which the bank generates interest and non-interest income in the 
asset portfolio. The RISK variable measures the amount of risk taken by the bank in its asset portfolio through extending of risky loans. Therefore, the coefficient 
of RISK is expected to be positive as more loans reflect more risk and potentially higher interest income. The definition and expected relationship of control 
variables are similar to Gunalp and Celic (2006), Barros and Mendes (2016), Abduh (2017). 
The sum of the revenue elasticities with respect to input factor prices is called H-Statistics. It equation 4 present the computation of H-Statistics from reduced PR-
model. 
H-Statistics it = ∑  (


��� �
 + �� + ��) ---------------------------------------------------------- (Eq 4) 
If H≤0, Short-term oligopoly; 0<H<1, monopolistic and H=0, perfect competition. Finally, for the purpose of robustness, the dependent variable in the PR-model, 
TR is replaced by Log of TR scaled by total asset (LnTR/TA) and Log of interest revenue (LnIR). However, no change made on the independent and control variables.  
Unlike the monopoly model, the results for the models of perfect and monopolistic competition depend crucially on the assumption that firms are observed in 
their long-run equilibrium (Panzar and Rosse, 1987). Therefore, the PR-model in Eq 3 can only valuable if the long-run equilibrium is satisfied. This can be performed 
by calculating the H-statistic using the return on assets as the dependent variable in place of the total revenue in the equation to be estimated. The long-run 
equilibrium equation is present as follow: 
LnROAit = βit +βLLn(PLit)+βFLn(PFit)+βKLn(PKit)+γ1Ln(TAit)+γ2Ln(CAPRit)+γ3Ln(RISKit)+ɛit ---- (Eq5) 
Repeat  Eq 4 to find the value of H-statistics after estimation of Eq 5. A finding of H<0 would indicate disequilibrium, whereas H = 0 would tend to confirm 
equilibrium suggesting that input prices are not correlated with industry returns (Shaffer, 1982). Shaffer, 1982, was the first to apply PR-model for banking sector. 
The assumption of long-run equilibrium may be difficult to sustain in transition and developing countries where banking sectors are still undergoing structural 
transformation (Simpasa, 2013). ROA proxied by the ratio of net income after tax to total asset. Because it can potentially take negative values, ROA it is adjusted 
by a factor of one before taking logarithmic transformation. 
LERNER INDEX  
The Lerner index is one of the most popular indexes of market power. The Lerner index is a relative mark-up of price over marginal cost (Lerner, 1934) and measures 
the banks’ exercise of market power. According to Coccorese (2009), the Lerner index is a true reflection of the banks’ degree of market power because it repre-
sents the behavioural departure from monopoly and perfect competition. The Lerner index (LI) is computed as follow; 

 LI = 
����

�
 ------------------------------------------------------------------------------------------- (Eq 6) 

Where P represents the price of banking outputs and MC denotes the marginal cost. Following the approach in Fernandez de Guevara et al., (2005), Turk-Ariss 
(2009) and Abduh (2017). Bank output is proxied by total bank revenues over total assets, and MC is computed by taking the derivative from a trans-log cost 
function shown in the following equation. 

LnTCit = β0+ β1Ln(TAit)+ 
��

�
Ln(TAit)2+∑ (�

��� γktLnPk,It) +∑ (�
��� ϕKLnTAit)LnPk,It)+ ⅀ ∑ (�

��� δLn(PK,it)Ln(Pj,it)+ ∑ (�
��� δ/2)Ln(Pt,ij)2+βKLn(PKit)2+μit+ ɛit ------------------------------------

-(Eq 7) 
TC is proxied by the ratio of sum of interest and non-interest expense by total asset. Once the cost function is estimated, its first derivative with respect to the 
output evaluated for each bank in the sample, is the marginal cost; which can be computed as follow:  

MCit = 
����

��
 [β1 + β2lnTAit +∑ (�

��� ϕKLnTAit)LnPk,It)----------------------------------------------(Eq 8) 

Where 
����

��
 is computed for each bank each year. The estimated coefficients of the cost function are then used for computing the Lerner index (Eq 6) the result 

generally lies between 0 and 1. Lerner index equals to 0 means a perfectly competitive behavior and the firm has no market power. Lerner index close to 1 shows 
the weakness of the competition at the price level and that the firm exercises a market power to a higher mark-up. An increase of price or decrease of marginal 
cost contribute to an increase in Lerner index. In condition of very strong competition banks oblige to propose price under marginal cost which bring down Lerner 
Index to negative.  
BOONE INDICATOR  
The most recent market power indictor which is used by few empirical studies is the Boone Indicator. The Boone indicator is based on the efficient structure 
hypothesis that links performance with differences in efficiency. It suggests that increased competition leads to an increase in the market shares of more efficient 
banks in relation to less efficient counterparts (Amidu and Wilson, 2014). The Boone indicator can be calculated as the elasticity of profits to marginal costs. To 
calculate this elasticity, the log of return on assets is regressed against a log measure of marginal costs. 
Ln (ROAit) = α + β1ln(MCi) +β2CON +εi ---------------------------------------------------------- (Eq 9) 
Where ROA is stands for return on asset and MCi a measure of marginal cost. Marginal costs are obtained from an estimated translog cost function with three 

inputs (Eq 7). The more negative the β1-coefficient is, the higher the level of competition is in the market. As the Boone indicator is time dependent, β1 is estimated 
separately for each year reflecting changes in competition over time. To allow for heterogeneity in the empirical model, a bank-specific effect is included to 
estimate the Boone indicator. CON stands for control variables. We use similar control variables included in Eq 3 and Eq 4.  
DRIVERS OF COMPLETION 
Finally, another objective of this study is to investigate the factors that drive competition in the Ethiopian banking industry. Based on an approach applied by Barth 
et al (2004), Turk-Ariss (2008), Masood and Sergi (2011), Sahut et al., (2012), and Abduh (2017) we develop the following model to estimate.  

COMPit = βit + ∑ (�
� β1Bankspecificit) + ∑ (�

� γ1Structuralit) + ∑ (�
� ϕ1Macroit) + ɛit --------------- (Eq 10)  

Where variable COMP refers to the measure of competitiveness proxied by bank level Lerner. This study considers profitability measured by ROA (ratio of net 
income to total asset) and ROE (ratio of net income to total equity), the efficiency (EFF) measured by the ratio of total deposit to total assets and finally capitaliza-
tion (CAPR) measured by the ratio of total equity to total assets included in the model as bank specific variables (Bankspecific). Based on previous works, we 
estimate all bank-specific variables included positively affect competition in the industry. The concentration as structure variable is captured by the Concentration 
Ratios (CR) of the largest 3 banks ratio of total loan and advance to total loan and advance of the industry. Our estimation to this structural variable is negative. 
For this particular study, to robust the regression result concentration ratio further proxied by total asset and total deposit and regressed again.  
As a proxy competition from nonbank financial institutions, we use total insurance premium divided by GDP3. Based on Claessen and Laeven, 2004, and Demirgu-
kunt et al., 2004, we expect to find positive coefficients for this variable since the more developed other parts of the financial sector are, the more competitive 

                                                                 
3. In the financial sector of Ethiopia only banks, insurance companies and microfinance institutions are operate. Banks are the dominant in the sector followed by 
insurance companies. There are 17 insurance companies and 31 microfinance institutions. The share of insurance companies and microfinance institutions in the 
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pressure there will be on the banking sector. We include general economic development and macroeconomic stability as these can be expected to affect banking 
system performance. A proxy for the general level of development of the country, we use the log of per capita GDP. Based on Claessen and Laeven (2004), the 
banking system is less likely be more competitive when it is subject to high inflation as prices of financial service such as interest rates, will be less informative. As 
an indicator for macroeconomic stability, we use the GDP deflated inflation rate. The data regarding insurance premium to GDP, per capita GDP and inflation rate 
are obtained from the World Development Indicator.  
DATA  
Up to June 2015; the final sample period of our study, there were 19 banks (excluding National Bank) in the Ethiopian banking industry. The panel data from 2000 
onwards can only be constructed for the 8 banks as the others are very recent. Because of the unavailability of data for Development Bank of Ethiopia (the only 
policy bank in the country), we excluded from the sample. Moreover, the inclusion of this bank to our study has no significant as far the bank only finance devel-
opment projects of the state. Therefore, our analysis is based on annual data collected 2000-2015 from 8 banks (127 observations). Following merger of Construc-
tion and Business Bank to Commercial Bank of Ethiopia, we couldn’t find data for Construction and Business Bank for the year 2015. As a result total observations 
reduced from 128 to 127. The financial statements of banks are sourced from National Bank of Ethiopia. We obtained macroeconomic data from World Bank 
Development Indicators. Finally, on average 2000-2015 the 8 banks included in the study takes 97%, 98%, 97% and 95.6% share of the industry asset, loan and 
advance, deposit and revenue respectively.  
In the descriptive statistics, higher standard deviation observed particular TR, IR, TA, TC and PK. The result is because of huge variation between state-owned bank 
(Commercial Bank of Ethiopia, the largest bank in the country) and smaller effective private banks. In the regression estimation, these variables are include as a 
ratio, therefore would not have outlier effect in the regression estimations.  
 

TABLE 2: DESCRIPTIVE STATISTICS: 2000-2015 

Definition  variable Obs  Mean Std. Dev. Min Max 

Total revenue at constant price 2000=100 (1,000,000 ETB*) TR 127 1123.7 2623.8 5 18470.4 

Interest revenue at constant price 2000=100 (1,000,000 ETB)  IR 127 744.1 2085.5 3 16769.4 

Total cost at constant price 2000=100 (1,000,000 ETB) TC 127 544.2 1201.9 4 9768.3 

Total asset at constant price 2000=100 (1,000,000 ETB) TA 127 16083.8 41996.3 143 305074.8 

Return on Asset at constant price 2000=100 (1,000,000 ETB) ROA 127 0.0234 0.0106 -0.0212 0.0484 

Return on Equity at constant price 2000=100 (1,000,000 ETB) ROE 127 0.2161 0.1446 -0.5681 0.7035 

Price of labor  PL 127 0.0111 0.0041 0.0047 0.0236 

Price of fund  PF 127 0.0261 0.0102 0.0106 0.0834 

Price of capital  PK 127 1.90 0.999 0.2017 6 

Loan to total asset ratio  Risk  127 0.4996 0.1232 0.1926 0.7761 

Capital to total asset ratio  CAPR 127 0.1193 0.0475 0.0374 0.2943 

Efficiency, Deposit to total asset  EFF 127 0.7451 0.0801 0.4936 0.8715 

GDP per capita  GDPCA 127 296.2 166.75 111.53 619.16 

Rate of inflation GDP deflated  IFF 127 0.1173 0.1088 -0.057 0.3354 

Insurance premium to GDP  INSGDP 127 0.5799 0.1089 0.4164 0.8252 

*Ethiopian Birr (currency)  
 

FINDINGS AND DISCUSSIONS  
RESULT OF CONCENTRATION INDICATORS  
Table 3 shows that the concentration ratios of largest 3 and 5 banks in terms of asset, loan and advances and deposit. During 2000-2014, on average 80.67% of 
total asset, 67.38% of loan and advance, and 81.68% of deposit of the industry is shared by the largest three banks namely commercial bank of Ethiopia (public 
owned), Dashen Bank and Awash International bank (both private owned). This ratio increase to 88.4 %, 81.7% and 89.53% share of asset, loan and advance and 
deposit respectively when largest 5 banks assumed. The industry was at most and at least level of concentration ratio during the year 2000 and 2010 respectively. 
Table 3 reveal two interesting results; first, CRs continuously decrease from 2000-2010 and start increasing from 2011 onward. The implication this result can be 
interpreted as among others, recent regulatory measures or directives taken on the industry turned the downward moving concentration to upward. In other 
word, decrease competitiveness condition as higher concentration interpreted as lower competition. Second, compared to measure of concentration based asset 
and deposit, concentration measured based on loan and advance shows relatively lower level although still higher compared to the standard line. This indicate 
that the market power of large banks tends to decrease in loan market participation or small banks are better competitive and efficient in the loan market than 
financing (deposit mobilization). Although many regulatory measures aiming to improve competition are continuing taken and more new banks are entering to 
the market, the industry remain highly concentrated and dominated by few banks.  
Measurement of market power based on concentration of largest banks alone is not enough. We, therefore further analyzed by using another concentration 
measure called Herfindahl-Hirschman Index (HHI). Unlike, concentration ratio of largest banks (CRK), HHI assume all banks operate in the industry during the 
period. Table 3 also shows that the HHI of banks measured using three proxies; asset, loan and advances and deposit. HHI decrease moving from early 2000 to 
2010, and start increasing 2011 onward. During the study period, the average HHI of banking industry in Ethiopia were 0.491, 0.268 and 0.499 in terms of asset, 
loan and deposit respectively. The value of HHI is interpreted as competitive market if the HHI is less than 0.1, a somewhat concentrated market if the HHI lies 
between 0.1 and 0.18, and a very concentrated market if HHI is more than 0.18. The average value of HHI in the Ethiopian banking sector conclude that the sector 
is high concentrated or were at lower level of competition during 2000-2014. Similar to CRs of largest 3 and 5 banks (discussed in the previous section), the HHI 
result also evidenced that market power of large banks is lower in terms loan and advances than measured by asset and deposit. Finally, the result of the two 
dominants structural measure of competition and market power (CRk banks and HHI) reveal the same conclusion; during 2000-2014, banking sector in Ethiopia 
was highly concentrated and large few banks exercise market power.  
 
  

                                                                 
sector is less than 20% of the sectors asset. Because of data unavailability regarding Microfinance institution, we consider the share of premiums (life and non-
life) of insurance companies to GDP only to measure competition of non-bank sector to the bank.  
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TABLE 3: MARKET CONCENTRATION AND HHI OF BANKS IN ETHIOPIA FOR 2000-2014 

  
Year 

Concentration ratios Herfindahl-Hirschman Index 

Asset Loan and advances Deposit  
Asset 

 
Loan and advance 

 
Deposit  CR3 CR5 CR3 CR5 CR3 CR5 

2000 0.8954 0.9468 0.8268 0.9119 0.9179 0.9643 0.69 0.526 0.732 

2001 0.8869 0.9427 0.8086 0.9031 0.9077 0.96 0.664 0.48 0.694 

2002 0.8732 0.9363 0.7746 0.8867 0.8897 0.951 0.619 0.4 0.644 

2003 0.8593 0.9285 0.7256 0.8605 0.8733 0.9423 0.578 0.308 0.596 

2004 0.8504 0.9219 0.6913 0.8388 0.8619 0.9326 0.55 0.254 0.561 

2005 0.8214 0.8991 0.6465 0.8027 0.8323 0.9128 0.507 0.221 0.505 

2006 0.8014 0.8956 0.6121 0.7977 0.8178 0.9114 0.457 0.184 0.467 

2007 0.7892 0.891 0.586 0.7913 0.7971 0.9033 0.433 0.165 0.433 

2008 0.769 0.8714 0.6224 0.7967 0.7766 0.8816 0.4 0.194 0.4 

2009 0.7484 0.8533 0.6068 0.7803 0.7487 0.8579 0.37 0.183 0.36 

2010 0.7399 0.834 0.6007 0.7637 0.7421 0.8369 0.361 0.174 0.352 

2011 0.7608 0.8447 0.6195 0.7759 0.7588 0.8463 0.408 0.193 0.399 

2012 0.7728 0.8409 0.6674 0.788 0.778 0.8477 0.439 0.246 0.435 

2013 0.7669 0.8349 0.6548 0.7814 0.7755 0.8444 0.438 0.235 0.44 

2014 0.7662 0.827 0.6637 0.7762 0.7754 0.8363 0.446 0.252 0.463 

Average  0.8067 0.8845 0.6738 0.817 0.8168 0.8953 0.491 0.268 0.499 

Source: own computation based on the data source. 
PANZAR AND ROSSE MODEL RESULT 
Panzar and Rossse (1987) is a direct measure of competition. We estimate the PR-model on three specifications; total revenue (LnTR) used as dependent variable 
(specification 1), total revenue scaled by total asset (Ln (TR/TA)) used as dependent variable (specification 2) and interest revenue (LnIR) as dependent variable 
(specification 3). It can be seen that TR in specification (1) increases, and is statistically significant at 1% level with all input prices (lnPL, lnPF and lnPK). The H-statistic 
(sum of coefficients lnPL, lnPF and lnPK) is 0.4387, which means that Ethiopian banking is a monopolistic competition. As expected, and consistent with the empirical 
result of most studies the coefficient of all input prices (under all specifications) are positive and statistically significant at 1% significant level. The first two speci-
fications showed that the contribution of input prices to H-statistics is nearly equal. However, price of fund is the largest contributor (0.3349) to the H-statistic 
followed by price of labor (0.1682) when interest revenue used as dependent variable (specification 3). The value of H-statistics in specification 3 (0.55507) is 
higher than the first two specifications. This result indicates that banking market in Ethiopia is the more competitive in terms of interest rate, which affects interest 
income. This result is expected as interest-generating activities have been the tradition in developing banking sectors. 
In relation to the control variables, all control variables (lnTA, lnCAPR and lnRISK) positively correlated with the dependent variables (lnTR, LnTR/TA, and LnIR) and 
statically significant at 1% significant level. The result suggest that more capitalized banks tends to earn higher income than less capitalized banks. Large banks size 
in terms of asset associated with higher profit (Barros and Mendes, 2016; Fusu, 2013; Al-Muharrami et al. 2006; and Mamatzakis et al. 2005). Finally, as it has been 
strongly supported by theory and empirical results, the result of this paper also concede the higher risk is matched with higher reward. Hence, based on all 
specifications, Ethiopian banks operated under monopolistic competition during the study period. The inference of similar conclusion obtained from regression 
when revenue equation regress with and without scaled of total revenue by total asset reduce the frustration of that the H-statistics could be biased when scaled 
rather than unscaled revenue equation is estimated (Bikker et al. 2009). The finding of 0<H<1 appears to be robust to different specifications of the dependent 
variable. The result of Wald-test for the hypotheses that during the same period, the banks enjoyed some monopoly power (H=0) and that they operated in a 
perfectly competitive or a perfectly contestable environment (H = 1) are clearly rejected at 1% level of significant. Finally, the use of fixed effect for this particular 
model is supported by Huasman test.  
 

TABLE 4: ETHIOPIAN BANKING USING THE PANZAR–ROSSE MODEL (FIXED-EFFECT REGRESSION) 

Descriptions  
Specification 1 

LnTR 
Specification 2 Ln(TR/TA) 

Specification 3 
LnIR 

Coefficient  t-stat Coefficient t-stat Coefficient  t-stat 

Constant  -1.1499 (0.3178) -3.62* -1.1499 (0.3178) -3.62* -0.7165 (0.3056) -2.34* 

Price of Labor (lnPL) 0.1566 (0.0578) 2.71* 0.1565 (0.0578) 2.71* 0.16821 (0.0555) 3.03* 

Price of Fund (lnPF) 0.1449 (0.0442) 3.28* 0.1449 (0.0442) 3.28* 0.3349 (0.0424) 7.89* 

Price of Capital (lnPK) 0.1372 (0.0257) 5.34* 0.1372 (0.0257) 5.34* 0.0475 (0.0247) 1.93** 

Log of total asset (lnTA) 1.071 (0.0134) 79.7* 0.0710 (0.0134) 5.29* 1.0738 (0.0129) 83.1* 

Capital ratio (lnCAPR) 0.27 (0.0459) 5.88* 0.2699 (0.0459) 5.88* 0.1770 (0.0441) 4.01* 

Net loan to total asset (lnRISK) 0.2724 (0.0578) 4.72* 0.2723 (0.0578) 4.72* 0.7525 (0.0555) 13.55* 

Time (dummy) -0.0066 (0.0199) -0.33 -0.0065 (0.0199) -0.33 -0.0250 (0.0191) -1.3 

H-statistic 0.4387 0.4387 0.5507 

overall R2 0.9927 0.627 0.9933 

F-stat 1992.1 20.27 2070.2 

Probability of F-stat 0.0000 0.00 0.00 

F-statistic for testing the hypothesis H = 0 14.90* 14.28* 35.36* 

F-statistic for testing the hypothesis H = 1 0.000* 0.000* 0.000* 

Observations 127 127 127 

Number of groups 8 8 8 

Note: SEs are given in parentheses. *and ** Significant at 1% and 5% level. 
EQUILIBRIUM TEST RESULT  
The validity of PR-model is based on the satisfaction of long-run equilibrium test. The equilibrium test showed that in the long-run banks earning is independent 
of price of labor and capital but dependent to price of fund. The value of H-statistics is near to but not equal to zero in all specifications. In all regressions the null 
hypothesis that H=0 cannot be rejected even at the 5% level. Therefore, the data appear to be in long-run equilibrium. This supports the conclusion drawn above 
regarding monopolistic competition. According to Shaffer (2004) the rejection of the test of equilibrium does not distort the inferences based on the results of the 
estimation of this indicator. He further argues that the hypothesis of the long-term equilibrium is not strictly necessary in the presence of the positive values of 
the statistics. Shaffer (2004) also underlines that the “no equilibrium” situation suggests a dynamic development of the industry. Moreover, the assumption of 
long-run equilibrium may be difficult to sustain in transition and developing countries where banking sectors are still undergoing structural transformation (Sim-
pasa, 2013). Finally, in the long-run earing performance of banks negatively correlated and statically significant at 1% with asset, capital ratio and risk. According 
to the empirical result of this study, the recent capitalization measure taken on the banking industry of Ethiopia will reduce banks revenue generating power in 
the long-run. Currently, the industry is the most profitable and less competitive. 
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TABLE 5: EQUILIBRIUM TEST ESTIMATION RESULT 

Depended variable (LnROA factorized by 1) Pooled OLS Fixed effect without time dummy  Fixed effect with time dummy 

Constant  -0.0026 (0.011) 0.0621 (0.0209)* 0.0638 (0.0211)* 

Price of Labor (lnPL) -0.0054 (0.0027)  0.0054 (0.0038) 0.0053 (0.0038) 

Price of Fund (lnPF) 0.01174 (0.0029)* 0.0115 (0.0029)* 0.0117 (0.0029)* 

Price of Capital (lnPK) 0.00072 (0.0014) 0.0004 (0.0017) 0.0004 (0.0017) 

Log of total asset (lnTA) -0.0052 (0.0007)* -0.007 (0.0009)* -0.007 (0.0009)* 

Capital ratio (lnCAPR) -0.0136 (0.0024)* -0.016 (0.003)* -0.016 (0.003)* 

Net loan to total asset (lnRISK) -0.0152 (0.0037)*  -0.012 (0.0038)* -0.012 (0.0038)* 

overall R2 0.473 0.352 0.3498  

H-statistics  0.00703 0.0172  0.0174 

p-value of F-statistic for testing the hypothesis H=0 0.0012 0.000 0.000 

No-Observation 127 127 127 

Notes: SEs are given in parentheses. * denote statistically significant coefficient at 1% level 
THE LERNER INDEX  
The Lerner index indicates the degree of market power and measures the capacity of a bank to increase its price with regard to its marginal cost. The computation 
of marginal cost is heavily based on estimate result of translog cost function. The estimate result of translog cost function is presented on table 6.  
The industry marginal cost is computed from the estimated translog cost function based on Equation 8. Multiply industry marginal cost with bank level ratio of 
total cost to total asset result bank level marginal cost. Based on equation 6, we calculate bank level Lerner for each year. Finally, the result of average price, 
average marginal cost and Lerner Index of each year for the industry is given on table 7.  
 

TABLE 6: ESTIMATION RESULT OF THE TRANSLOG COST FUNCTION (FIXED EFFECT REGRESSION) 

Log of total cost (logTC) Coefficient and SE t-stat 

Constant -0.9919 (2.2999) -0.43 

Output (lnta) 1.0648 (0.1510) 7.05*** 

Price of Labor (lnpl) 0.9371 (0.8863) 1.06 

Price of Fund (lnpf) -1.2880 (0.6711) -1.92* 

Price of Capital (lnpk) -1.3850 (0.3867) -3.58*** 

Price of labor times total asset (lnplta) -0.0773 (0.0356) -2.17** 

Price of fund times total asset (lnpfta) 0.1061 (0.0356) 2.98*** 

Price of capital times total asset (lnpkta) 0.0559 (0.0172) 3.25*** 

Price of labor times Price of fund (lnplpf) -0.2917 (0.1288) -2.26** 

Price of labor times Price of capital (lnplpk) -0.2861 (0.0871) -3.28*** 

Price of fund times Price of capital (lnpfpk) 0.0402 (0.0866) 0.46 

Time (dummy) -0.0233 (0.0185) -1.26 

Note: SEs are given in parentheses. ***, ** and * Significant at 1%, 5% and 10% level. 
The Lerner index move between 0.1038 and 0.7986 and the average during the sample period is 0.5388. Higher value of Lerner is observed, indicates banks have 
more market power to affect the price of the products and services they offered. To some extent, the result is consistent with the results of other market power 
indicators (CRK and HHI, see table 3). Lerner value increase consistently from 0.2295 (2000) to 0.5967 (2009). Reached at maximum during 2010 (0.7986) and then 
start moving downward but with higher value compared to early 2000s. Summing up the result we found from concentration ratios with the average annual value 
of Lerner we can generalize that banks market power reduced from 2000-2010 and then started increase 2011 onwards. Increase market power negatively affect 
competition.  

 
TABLE 7: CALCULATED ANNUAL VALUES OF AVERAGE PRICE, MARGINAL COST AND THE LERNER INDEX OF BANKING INDUSTRY OF ETHIOPIA 2000-2015 

year  Average Price  Average marginal cost Lerner Index  

2000 0.0754 0.0613 0.2295 

2001 0.0898 0.0699 0.2838 

2002 0.0739 0.0669 0.1039 

2003 0.067 0.0566 0.182 

2004 0.0719 0.0529 0.3574 

2005 0.0708 0.0451 0.572 

2006 0.0787 0.0445 0.7712 

2007 0.0844 0.0505 0.6712 

2008 0.0854 0.0537 0.5907 

2009 0.0792 0.0464 0.7054 

2010 0.0828 0.046 0.7986 

2011 0.0858 0.0479 0.791 

2012 0.0889 0.0502 0.7697 

2013 0.0853 0.0536 0.5913 

2014 0.0923 0.058 0.5927 

2015 0.0895 0.0556 0.6119 

Average 2000-2015 0.0813 0.0537 0.5388 

Source: Authors’ calculation based on the result of translog cost function and other derivations. 
BOONE INDICATOR 
Our measurement to market power of banks in Ethiopia extended to the use of the most recent market power indictor; Boone Indicator. We estimate equation 9 
three times; pooled OLS, fixed effect with and without time dummy. Table 8, presents the estimate result of econometric used to investigate the level of Boone 
value, which is the coefficient of marginal cost (lnMC). The coefficient of LnMC in the estimate result is -0.7523 (OLS), -1.181(fixed effect with time dummy) and -
1.183 (fixed effect without time dummy) and significant at 1% level. The negative coefficient is as expected, because efficient structure hypothesis (the base for 
Boone indicator) suggests that increased competition leads to an increase in the market shares of more efficient banks. The higher negative coefficient of marginal 
cost (the Boone indicator) is the more competitive system. The control variables keep the expected sign and significant at 1% level of significant. Large banks (in 
terms of asset) and capitalized banks generate better operating performance (ROA) than smaller and non-capitalized banks. The positive significant coefficient of 
net loan to total asset (LnRISK) evidence banks charge higher return on high-risk loans and advances.  
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TABLE 8: ESTIMATE RESULT COEFFICIENT OF LERNER INDEX 2000-2015 

Return on Assets (lnROA) Pooled OLS Fixed effect without time dummy  Fixed effect with time dummy 

Constant  -5.9595 (0.5344)* -8.28828 (0.8145)* -8.341 (0.8263)* 

Marginal cost (lnMC) -0.7523 (0.2063)* -1.1811 (0.2263)* -1.183 (0.2271)* 

Log of total asset (lnTA) 0.26109 (0.0476)* 0.28111 (0.047)* 0.2827 (0.0473) 

Capital ratio (lnCAPR) 0.87506 (0.1362)* 0.54239 (0.194)* 0.5364 (0.1951)* 

Net loan to total asset (lnRISK) 0.59055 (0.2495)** 0.37614 (0.2513) 0.3751 (0.2522) 

overall R2 0.3622 0.2904 0.2886 

F-statistics  18.89* 22.02*  22.02* 

Notes: Numbers in parentheses SE * denote statistically significant coefficient at 1% and 5% level respectively.  

In order to explore the competitiveness condition over time using Boone, it requires to know each year Boone value. As a result, we regress equation 9 for each 
year. However, the value of Boone Index we find from each year estimation result seems biased due to small observations (each year for 8 cross sections = 8)4. 
Therefore, we fail to report this result in this section. 
DRIVERS OF COMPETITION IN THE ETHIOPIAN BANKING INDUSTRY  
The estimation results on the drivers of the degree of competition in Ethiopian banking sector is reported in Table 9. Bank level Lerner is used as a dependent 
variable to investigate factors that drive competitiveness in the Ethiopian banking industry. The two measurement of operating performance ROA and ROE are 
positively related with Lerner index (dynamic measure of market power) and statistically significant at 1% level. This implies that banks earn higher return under 
lower level of competition. The result is expected as strong competition leads banks to charge lower interest rate to loan and advance they offer, higher interest 
rate to attract time deposit and assumed to incur additional costs to delight customers. The coefficient of capitalization is significantly positive, which indicates 
that well capitalized banks tends to exercise greater market power and operate well in more concentrated environments. The result is as expected and consistent 
with many empirical studies (Abduh, 2017, Simpassa, 2013, Turk Ariss, 2008).  
Concentration is included as a structural variable and result as expected is negative and significant. The implication of this result is straight forward; competitive-
ness increase with a decrease in concentration. Further, we, re-estimate this model by replacing concentration which is measured on asset with concentration of 
large 3 banks based on loan and advances and deposit (financing). All the three specifications result are robust and consistent with finding of Demirguc-Kunt et 
al., 2004.  

TABLE 9: DRIVERS OF COMPETITION AMONG ETHIOPIAN BANKS 2000-2015 (GLS-RANDOM EFFECT ESTIMATION) 

Dependent variable bank level Lerner  Coefficient  Std. Err. z-stat 

Constant  1.41461 0.346 4.09* 

Return on Asset (ROA) 7.91631 1.1188 7.08* 

Return on Equity (ROE) 0.66857 0.0736 9.08* 

Deposit to total asset (Efficiency) 0.06217 0.1088 0.57 

Ration of equity to total asset (CAPR) 0.81575 0.2089 3.91* 

Asset Concentration of large 3 banks  -0.9442 0.2798 -3.38* 

Inflation GDP deflated  0.01474 0.0577 0.26  

Log of GDP per capita  -0.2837 0.0553 -5.13* 

Insurance companies total premium to GDP -0.2132 0.107 -1.99** 

overall R2 0.8916 

Wald-x2 1091.06 

Probability of x2 0.000 

Number of observation 127 

Number of groups  8 

Note: *and ** statistically significant at 1% and 5% respectively  
Regarding macro-economic variables, general economic development (measured by GDP per capita) tends to decrease market power and improve competitive-
ness. However, we found no significant evidence between banks market power and inflation. Finally, the variable include to capture the influence of other financial 
sectors on banking sector competition found negative and significant correlated with banks market power. In other word, the development of non-bank financial 
sector increase the competition within banks. This result quite convincing because in developed financial system non-bank financial sectors involve in banking 
sector functions and vise-versa.  
 

CONCLUSION  
This paper investigates market power and competitive conditions of Ethiopian’s banks during the period of 2000–2015. Based on the principle that different 
indicator catch different aspects of competition; we intensively apply measures of concentration (K-banks concentration ratio and Herfindahl-Hirschman Index), 
competition (Panzar–Rosse model) and market power (Lerner Index and Boone indicator). This is an essential contribution, as the literature lacks evidence on the 
level of competition in the Ethiopia’s banking market.  
The results of concentration measures reveal that the industry is highly concentrated. In addition, concentration in the industry decrease moving from 2000-2010 
and start increasing 2011 onward. The result of Panzar-Rosse model reveal that competition in Ethiopia’s banks is monopolist. The result is robust in different 
specifications and is similar with empirical studies conducted in African countries such as; Barros and Mendes, 2016; on Angola’s banks, Simpasa, 2013; on Zambia’s 
banks, Hauner and Peiris, 2008, on Uganda’s banks). The test for long-run equilibrium successfully conducted. In the long-run Ethiopia’s banks Return on Asset 
(ROA) is inelastic of price of labor and price of capital. Both the Lerner index and Boone indicator shows that during the study period banks in Ethiopia exercise 
market power. The average Lerner index during 2000-2015 is 0.54, which is higher compared to most African countries. This index was lower from 2000-2004 and 
higher from 2005 to 2015. Although rapid development of the sector time to time the competitiveness condition remain at average level. This affects the inter-
mediary efficiency of banks and their contribution to economic growth.  
Our analysis towards the drivers of competition evidence that ROA and ROE are positively related with Lerner index and statistically significant at 1% level. This 
implies that banks earn higher return under lower level of competition. In addition, the result shows that high concentration of banks negatively affects the 
competition of banks. This result is consistent while concentration is measured by different metrics. Highly capitalized banks exercise market power and harm 
competition between banks. Moreover, we found an evidence that the development of non-bank financial sector increase competition in the banking sector of 
Ethiopia. An increase in banking competition positively and significantly associate with GDP per capita in Ethiopian case. Finally, we found no significant relationship 
between competition of banks and banks efficiency and inflation.  
POLICY IMPLICATION AND SCOPE FOR FUTURE RESEARCH 
The policy implication of the present study is that the industry should be open for foreign banks to operate. Based on our understanding on the facts of the industry 
half a century undergoing operation within closed and highly regulated system should be over. Indeed, few positive roles of the closed policy to date not under-
mined. The empirical results of this study shows the need to further study in the following issues. First, continues decrease from 2000-2010 and increasing trend 

                                                                 
4. To increase observations it is better to use quarterly or monthly data to estimate Boone index for a single banking system. We cannot find quarterly or monthly 
data for each bank from any source.  
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from 2011 onward of concentration measures and higher but volatile value of Lerner index from 2005 onward notices to go back and evaluate events happen in 
the industry and their effect on banks competition and market power. For example, regulatory measures taken, structural changes made, mandatory directives 
imposed, new entrant to the sector and the conditions of non-bank financial sectors should be evaluate against baking competition and market power in Ethiopia. 
Second, this study analyses the level of competition and market power for 16 consequent years. We recommend future researchers to evaluate the impact of 
banks competition on firms and households access to financial services. We believe, it’s at most desirable to a nation access to credit is the frontline obstacle for 
development.  
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