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Abstract The paper explores the competitiveness in the banking sector in Fiji using the Pan-
zar and Rosse (J Ind Econ 35:443–456, 1987) method. We compute the concentration ratios
and Herfindahl–Hirschman index based on total assets, loans, and deposits to examine the
concentration level. To compute the Panzar-Rosse H-statistics, we use fixed effect regression
method duly controlling for heterogeneity. The results show banks in Fiji exhibit monop-
olistic behavior and are biased towards monopoly/conjectural variation short-run oligopoly
upon examining the significance level of the upper and lower bounds of the computed H-
statistics. Moreover, the results also show that banks revenue are influenced positively by
interest expenses, capital adequacy ratio, and the number of branches; and negatively by
personnel expenses, other operating expenses, and firm size measured by total assets.

Keywords Competition · Banking · Developing countries · Empirical study · Fiji

1 Introduction

The banking system plays a vital role, particularly in mobilizing funds efficiently and cost
effectively, and promoting growth. In small developing island economies, financial mar-
kets are usually characterized by few dominating foreign-owned banks with a predominant
deposit and loan facilities which are assumed by the commercial banks as well as credit
institutions.
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3170 R. R. Kumar, A. Patel

The focus of this paper is Fiji. Fiji is one of the small and developing Pacific Island
Countries (PICs) with an archipelago of more than 300 islands and population of 868,406
people. The economy’s GDP (Gross Domestic Product) per capita as of 2011 was about
US$2243 or FJ$6006 (in constant 2000 terms) (World Bank 2013).

The financial institutions in Fiji comprise of the Reserve Bank of Fiji (RBF), which is
the regulator of the all other financial institutions. Besides, Fiji has to date five operational
commercial banks, three credit institutions and five registered insurance companies. The five
commercial banks are foreign-owned, namely, the Australian and New Zealand Banking
Group (ANZ), Bank of Baroda (BOB), Bank of the South Pacific (BSP), Westpac Banking
Corporation (WBC), and BRED Bank (BRB).1 The credit institutions include Credit Cooper-
ation Limited (CCL), Merchant Finance Limited (MCL) and Home Finance Limited (HFC).2

Notably, both the commercial banks and credit institutions have a common role in terms of
offering deposit and loan facilities to consumers. We therefore consider both the commer-
cial banks and credit institutions as part of the analysis and hence define them as banking
sector.

There has been some degree of skepticism in regards to the competitiveness of the banking
sector in Fiji. A recent report commissioned by the Consumer Council of Fiji titled Banking
Services in Fiji: From Consumers’ Perspective (Chandra 2011), notes that banking sector is
generally characterized by lack of competition which has resulted in high interest margins
and spreads, high levels of profits by foreign banks, high fees and charges, lack of proactive
approach to provision of information, uneven competition, poor quality services, absence
of a market for corporate control of banks, and decline in geographical coverage of banks.
However, there is no systematic quantitative analysis done thus far to validate these qualitative
claims, less to say the competitiveness level. Against these backdrops, the paper attempts
to examine the latter. The focus of the paper is on the licensed banking institutions which
has acquired the deposit and lending functions. In what follows, we compute the ‘k-bank’
concentration ratios, Herfindahl–Hirschman index, and the H-statistics using Panzar-Rosse
methodology. We report estimates of the Panzar-Rosse H-statistic using data relating to
banks total output (total revenue) and the core output (interest income). The balance of
the paper is set out as follows. In Sect. 2, we provide a brief literature survey. Section 3
presents data, model and method. The results are reported in Sect. 4 and conclusion follows
in Sect. 5.

2 Literature survey

In principle, there are two major empirical approaches for assessing competition. These
are the structural approach and the non-structural approach (Bikker and Haaf 2002). The
structural approach includes the Structure-Conduct-Performance (SCP) paradigm and the
Efficient Structure Hypothesis (ESH).

The SCP paradigm was originally developed by Mason (1939) and Bain (1951), which
attempts to infer the degree of competition in an industry from its structural features. The
theory establishes a direct link from industry structure to firm conduct and from firm conduct
to industry performance. Hence, SCP under the assumption that banks in a concentrated

1 The BRED bank, a subsidiary of BRED Banque Populaire, France, commenced operation Fiji in the late
2012. Habib Bank Limited (HBL) seized to operate in 2005.
2 HFC also acquired a provisional license to operate as a full-fledged bank. It was also noted from the disclosure
statements that HFC started providing deposits facilities from 2008 while for other credit institutions were
engaged in deposit facilities however, as a relatively small scale from 2000.
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market can ignore potential competitors due to technological and/or regulatory barriers to
entry, hypothesize that concentration in the banking industry can generate market power,
thus allowing banks to earn monopolistic profits by offering lower deposit rates and charg-
ing higher loan rates. However, this was challenged by the efficient structure hypothesis
(ESH) advocated by Demsetz (1973) and Peltzman (1977). According to the ESH, a positive
relationship posited by SCP is not a consequence of market power but of superior perfor-
mance (greater efficiency) of firms with larger market shares (Demsetz 1973; Berger 1995;
Berger and Humphrey 1997). In other words, the superior performance of the market lead-
ers endogenously determines the market structure, thus implying that efficiency produces
both high concentration and profitability. Both approaches focus on profitability, rather than
the deviation of output price from marginal cost, which is the correct theoretical basis for
analyzing competitive conditions (Paul 1999).

On the other hand, non-structural models suggest that banks behavior is dependent on the
market structure in which they operate and therefore competitive conditions do not provide
any clear evidence that the use of market power would be greater in more concentrated indus-
tries. Under this framework, the Contestable Market Theory (CMT) developed by Baumol
(1982) (with the assumptions of free entry and exit from the market without losing capital, and
that potential competitors having the same cost function as the incumbent firms), emphasizes
that a concentrated industry can behave competitively if the barriers for new entrants to the
market are low. In this regard, a concentrated banking market can be effectively competitive
even if it is dominated by a handful of large firms.

The empirical evidence for the existence of the market concentration—market power
relationship is mixed. Some scholars have suggested a positive relationship between con-
centration and the degree of market power. For example, Berger and Hannan (1989) ana-
lyzed a cross-section of banking markets and found that deposit rates were significantly
lower in most concentrated markets. Other works compared the time-series behavior of
the deposit interest rate, and loan interest rate with the benchmark money rate, which is
not controlled by the banks. Hannan and Berger (1991) and Neumark and Sharpe (1992)
find evidence of deposit rate rigidity and thus, evidence of market power in the US
banking industry. Importantly, they find a higher level of rigidity in markets with higher
Herfindahl–Hirschman index (HHI). However, some research casts doubt on the market
concentration-market power relationship. For instance, Jacson (1992) suggests that the mar-
ket concentration-market power relationship may not be monotonic. He finds that a rela-
tionship already holds at low levels of concentration, but in markets with middle lev-
els of concentration, the relationship vanishes and changes sign in highly concentrated
markets.

The new empirical industrial organization (NEIO) addresses the shortcomings of SCP
and ESH approaches. NEIO assesses the strength of market power by examining deviations
between observed and marginal cost pricing without explicitly using any market structure
indicator. The reduced-form revenue (Rosse and Panzar 1977) and the mark-up (Bresna-
han 1982; Lau 1982) models, derived from profit-maximizing equilibrium assumptions are
the two most popular approaches. Comparatively, the Panzar-Rosse approach works well
with firm-specific data on revenues and factor prices, it does not require information about
equilibrium output prices and quantities for the firm and/or industry, and is robust in small
samples whereas the Bresnahan-Lau model tends to exhibit an anticompetitive bias in small
samples (Shaffer 2004a, b). However, the Panzar-Rosse method was challenged by Bikker
et al. (2012) who used a sample of 63 countries with more than 110,000 bank-year obser-
vation to show that the Panzar-Rosse price function or scaled revenue equation cannot be
used to deduce the degree of competition and that using un-scaled revenue equation yields a

123

Author's personal copy



3172 R. R. Kumar, A. Patel

reliable measure of competitive conduct. Subsequently, they emphasized the need to use sup-
plementary tests to further validate the Panzar-Rosse results in favour of the Bresnahan-Lau
approach.

Nevertheless, quite a lot of studies which used Panzar-Rosse method started their analysis
by calculating the ‘k-bank’ concentration ratios and HHI indices to support their conclu-
sion. The initial model of Rosse and Panzar (1977) and Panzar and Rosse (1982, 1987)
which has its application to banking in Nathan and Neave (1989) and Perrakis (1991),
assumed that firms can enter or leave any market rapidly without losing their capital,
and that potential competitors operate on the same cost functions as established firms.3

The Panzar-Rosse approach for testing market power relies on the premise that banks will
employ different pricing strategies in response to change in input costs depending on the
market structure in which they operate. Hence, to ascertain whether a bank operates in a
competitive market or exercises some monopoly power can be analyzed from the banks
revenues.

In terms of examining the banking competitiveness and market structure using the Panzar-
Rosse method, a lot of studies have been done, most of them supporting the monopolistically
competitive behavior of firms. These studies include: Shaffer (1982) for New York; Vesala
(1995) for Finland; Nathan and Neave (1989) for Canada; Molyneux et al. (1994) for Ger-
many, the UK, France and Spain; Molyneux et al. (1996) for Japan, Hondroyiannis et al.
(1999) for Greece; Bikker and Groeneveld (2000) for 15 EU countries; Bandt and Davis
(2000) for France, Germany, Italy and the US; Bikker and Haaf (2002) for 23 industrialized
countries; Murjan and Ruza (2002) for the Arab middle eastern countries; Claessens and
Laeven (2004) for fifty countries; Coccorese (2004) for Italy; Gelos and Roldós (2004) for
8 emerging countries; Shaffer (2004a) for the US; Buchs and Mathisen (2005) for Ghana;
Mamatzakis et al. (2005) for 7 Southern Eastern European countries; Mkrtchyan (2005) for
Armenia; Al-Muharrami et al. (2006) for Bahrain and Qatar; Casu and Girardone (2006) for
15 European countries; Günalp and Çelik (2006) for Turkey; Laeven (2006) for 7 East Asian
countries; Perera et al. (2006) for Bangladesh, India, Pakistan and Sri Lanka; Majid and
Sufian (2006) for Malaysia; Staikouras and Koutsomanoli-Fillipaki (2006) for 25 European
countries; Gutiérrez de Rozas (2007) for Spain; Matthews et al. (2007) for the UK; Yeyati and
Micco (2007) for 8 Latin American countries; Yildirim and Philippatos (2007) for 13 Latin
American countries; Prasad and Ghosh (2007) for India; Yildirim and Philippatos (2007) for
Lithuania and Macedonia; Yildirim and Philippatos (2007) for 11 Latin American countries;
Gischer and Stiele (2008) for Germany; Goddard and Wilson (2009) for Canada, France,
Germany, Italy, Japan, the UK, and the US; Al-Muharrami (2009) for Saudi Arabia; Park
(2009) for Korea; Turk-Ariss (2009) for Middle East and some countries in the North Africa
region; Aktan and Masood (2010) for Turkey; Delis (2010) for Bulgaria, Croatia, Hungary
Lithuania, Slovenia and Ukraine; Mwega (2011) for Kenya; Doku et al. (2012) for Africa;
Sufian and Habibullah (2013) for Malaysia; and Shin and Kim (2013) for Korea.

Some scholars have found banks exhibiting close to perfectly competitive market structure.
These studies include: Al-Muharrami et al. (2006) for Kuwait, Saudi Arabia and UAE; Yuan
(2006) for China; Yildirim and Philippatos (2007) for Latvia; and Mensi (2010) for Tunisia.
On the other hand, few studies have found banks operating in a monopoly market/conjectural
variation short-run oligopoly or under perfect collusion. These include: Molyneux et al.
(1994) for Italy; Al-Muharrami et al. (2006) for Oman; Giustiniani and Ross (2008) for
Macedonia; Delis (2010) for Kazakhstan, Bosnia Estonia and Former Yugoslav Republic of

3 The assumption of easy entry and exit is somewhat apparent in Fiji’s banking sector where, in retrospect,
banks such as Habib Bank, Bank of Hawaii, Bank of New Zealand, among others entered and exited the
banking market.
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Macedonia; Simpasa (2011) for Tanzania; and Daley and Matthews (2012a, b) for merchant
banks in Jamaica.

3 Model, data and method

The key argument of the Panzar-Rosse model is that the market is contestable and the threat
of entry with price-cutting by potential competitors enforces marginal cost pricing by incum-
bents. In equilibrium, the existing firms do not realize excess profits and no entry occurs.
The test for the nature of competitive conditions is based on the properties of a reduced form
log-linear revenue equation as follows:

ln Rit = α0 +
J∑

j=1

α j lnw j i t +
K∑

k=1

βklnXkit +
N∑

n=1

γnlnZnt + εi t (1)

where R represents the revenue of bank i at time t; w j are the input prices; the terms in X are
the K bank-specific variables that affects the bank’s revenue and cost functions; Z is the N
macro variables that affect the banking market as a whole; and ε is a stochastic disturbance
term. Note that total interest revenue is also used in place of total revenue as the dependent
variable. The latter follows since interest part of total revenue reflects the core business in
commercial banking. However, although interest revenues constitute the principal source
of banks’ earnings, banks also derive a significant part of their revenues from non-interest
sources such as fee-based products and services and off-balance sheet credit substitutes in
total revenues. In light of these arguments, it will be appropriate to include interest income
as well as total income in the model. The Panzar-Rosse H-statistic is calculated from the
reduced form revenue equation. The H-statistics is computed as the sum of elasticities of
total revenue with respect to each of the bank’s J input prices. Hence: H = ∑J

j=1 α j

Panzar and Rosse (1982, 1987) show that when H-statistic is negative (H < 0), the
structure of the market is monopolistic. The case includes oligopoly with collusion, and
a conjectural variation short-run oligopoly. In such cases, an increase in input prices will
increase marginal costs, reduce equilibrium output and reduce total revenue. An H-statistic
equal to 1 (H = 1) is associated with perfect competition as any increase in input prices
increases both marginal and average costs without altering the optimal output of any indi-
vidual firm. This case also includes a natural monopoly operating in a perfectly contestable
market and sales-maximizing firm subject to break-even constraints. Finally, H-statistics
between zero and 1 (0 < H < 1) is associated with monopolistic competition.

However, an important consideration of the H-statistics is that the test must be undertaken
on data that represents the market in long-run equilibrium. This suggests that competitive
capital markets will equalize risk-adjusted rates of return across banks such that, in equilib-
rium, rates of return should be uncorrelated with input prices. The equilibrium test is based
on a regression in which the dependent variable, R (total revenue or interest revenue) is
replaced with pre-tax and post-tax profit to total assets, respectively. Thus the equilibrium
testing equation takes the following form:

ln Rit = θ0 +
J∑

j=1

θ j lnw j i t +
K∑

k=1

φklnXkit +
N∑

n=1

φnlnZnt + μi t (2)
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Table 1 The theory and
interpretation of the H-statistics

Source Matthews et al. (2007:
2031)

Equilibrium test

E = 0 Equilibrium

E < 0 Disequilibrium

Competitive conditions

H ≤ 0 Monopoly or conjectural variations short-run
oligopoly (increase in input prices will increase
marginal costs, reduce equilibrium output and
reduce firm revenue

H = 1 Perfect competition or natural monopoly in a
perfectly contestable market or sales maximizing
firm subject to a break even constraint

0 < H < 1 Monopolistic competition

E = ∑J
j=1 θ j = 0 indicates long-run equilibrium and E < 0 indicates disequilibrium.

Table 1 provides a summary for testing the existence of long-run equilibrium and competitive
conditions in the banking market.

The data used in the study was compiled from the audited disclosure statements published
by the Reserve Bank of Fiji (RBF 2012). The sample period covers 1999–2010 and comprises
commercial banks and credit institutions. The sample includes: WBC, ANZ (1999–2010),
BOB (2000–2010), BSP (1999–2010),4 Habib Bank Limited (HBL) (1999–2005), CCL
(1999–2010), MFL (1999–2010), and HFC (1999–2010).5

To allow for heterogeneity across the banks, we use error component model with the bank-
and time-specific error components estimated as fixed effects. The sample contains a small
number of banks which accounts for a relatively large proportion of the total assets of the
banking sector and a relatively long time period. Subsequently:

lnT OT REVit = α0 + α1lnPLit + α2lnPKit + α3lnPFit + β1lnRISKit

+β2lnASSETit + β3lnBRit + β4GRWPt + εi t (3)

where lnTOTREV = log of ratio of bank revenue to total assets; lnPL = log of personnel
expenses to total assets (unit price of labor);6 lnPK = log of other operating expenses to
fixed assets (unit price of funds)7 and lnPF = log of interest expense to total deposits. The i-
subscript denotes banks (i = 1, . . ., N ); and the t-subscript denotes time (t = 1, . . ., T ). The
model assumes a one-way error component as described by εi t = μi +ϑi t where μi denotes
the unobservable bank-specific effect and ϑi t denotes a random term which is assumed to be
independently and identically distributed (IID). The H statistics is given H = α1 + α2 + α3,
which is examined against the competitive conditions in Table 1.

The stylized bank-specific (X) variables used by researchers include: lnRISK = the log of
the ratio of provisions to total assets as a measure of riskiness of the bank’s overall portfolio;

4 The Bank of the South Pacific (BSP) took over Colonial National Bank (CNB) in 2010. Prior to this, National
bank of Fiji operated as CNB since 2000
5 Although HFC provided lending facilities since 1999, it assumed deposit functions from 2008.
6 The data on personnel expenses and the number of bank employees over the sample period was not available
for all banks. Therefore we used an average rate, 0.5156 times the total operating expenses to derive estimate
personnel expenses for all banks. The figure 0.5156 was derived from three large banks personnel expenses
reported in their annual reports over the period 2007–2011.
7 The data for capital expenditure was not reported by the banks in the disclosure statements. Therefore, we
used ratio of other operating expenditure (total operating expenditure less personnel expenses) to fixed assets
as a proxy for PK (Sufian and Habibullah 2013)
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lnASSET = log of the total assets adjusted at 2000 constant prices used as a proxy for firm
size; and lnBR = log of the ratio of the number of branches of each bank to the total number
of branches for all banks. The number of branches (BR) indicates banks ability to maintain
market share by providing consumers with close-quarter access to financial services, thus to
some extent, mitigating price competition. However, operating a branch has cost implications
so there is a trade-off between maintaining market share by increasing the number of branches
and increasing operational cost of branch maintenance. The effect of RISK measure from
provisions to total asset is ambiguous since an increase in provisions is a diversion of capital
from earning which could have negative effect on revenue. Alternatively, a higher level of
provisions indicates a more risky loan portfolio and therefore a higher level of compensating
return. Another measure of riskiness is the capital adequacy ratio (CAR) which is a measure
of the amount of a bank’s core capital expressed as a percent of its risk-weighted asset. The
ratio determines banks capacity to meet the time liabilities and other risks such as credit risk
and operational risk. For the purpose of this study, we use CAR as a proxy for riskiness. The
equations estimated also include a pure time series variable, the per capita real GDP growth
rate (GRWP), [Eqs. (3) and (4)]. It is argued that the GRWP is a relatively better measure
than GDP growth rate because growth in individual’s income influences banks decision on
deposits and interest rates relatively closely than the general growth in GDP.

However, it is important to examine the long-run equilibrium condition before proceeding
to investigating the competitive conditions. Therefore the equilibrium condition model is
specified as:

lnROAit = θ0 + θ1lnPLit + θ2lnPKit + θ3lnPFit + φ1lnRISKit

+φ2lnASSETit + φ3lnBRit + φ4GRWPt + μi t (4)

where lnROA is the log of return on assets; μi t = ηi +ϑi t , where ηi is the bank-specific effect
and ϑi t is an IID random error. The market is considered to be in equilibrium if E = θ0 +
θ1 +θ2 +θ3 = 0 (Table 1), which is a precursor to safely examine the competitive conditions.

However, before proceeding to the results derived from the Panzar and Rosse method,
we briefly discuss the level of concentration in Fiji’s banking sector by computing the ‘k-
bank’ concentration ratio and the Herfindahl–Hirschman Index (HHI). A higher ‘k-bank’
concentration ratio indicates a higher degree of concentration and market power among
the large banks, therefore a lower level of competition in the banking sector. The ‘k-bank’
concentration ratio takes the following form:

CRk =
k∑

i=1

MSi (5)

where MSi is the market share of firm i in the market (in percent), and k is the selected
number of banks in order of highest to lowest MS, and CR refers to concentration ratio. The
HHI is calculated because C Rk ratio only focuses on the largest k firms in the industry and
hence does not take into account the ranking of the remaining firms. Hence, HHI takes into
account both the number of banks and the inequality of market shares. The HHI is computed
as the sum of square of the market share of each bank in the industry:

HHI =
n∑

i=1

MS2
i (6)

where n is total number of firms. In general, an increasing HHI indicates a decline in market
competition and therefore higher market power of the large banks. As a guide to make
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Table 2 Market share based on adjusted total assets

Indices 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average

CR2 66.1 66.6 65.3 66.7 65.7 64.1 64.1 65.1 65.0 70.0 67.2 66.0

CR4 88.1 89.2 89.5 90.4 89.4 89.4 90.2 90.7 91.9 92.6 91.9 90.3

HHI 2517.8 2563.4 2569.9 2589.5 2508.5 2515.3 2548.1 2558.6 2581.9 2842.6 2706.4 2591.1


HHI(%) 1.8 0.3 0.8 −3.2 0.3 1.3 0.4 0.9 9.6 −4.9 0.7

Source Authors’ calculation based on data compiled from disclosure report (RBF 2012)

Table 3 Market share based on adjusted total loans

Indices 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average

CR2 67.9 67.7 67.8 66.4 66.6 66.1 66.4 67.3 70.0 71.1 70.7 68.0

CR4 84.9 85.9 85.5 86.4 87.1 88.8 90.7 90.9 91.9 91.0 90.6 88.5

HHI 2567.3 2559.7 2578.6 2545.9 2544.9 2615.3 2674.7 2706.8 2850.2 2930.1 2929.0 2682.0


HHI (%) −0.3 0.7 −1.3 0.0 2.7 2.2 1.2 5.2 2.8 0.0 1.3

Source Authors’ calculation based on data compiled from disclosure report (RBF 2012)

relatively sound inferences, a HHI index below 100 indicate a highly competitive market,
a HHI less than 1,000 indicates an unconcentrated market and is unlikely to be subject
to any adverse competitive effects. A value between 1,000 and 1,800 indicate moderate
concentration, and a HHI above 1,800 indicates a highly concentrated market (Shepherd
1999; Sys 2009). For the purpose of this study, we compute HHI for three different measures:
total assets, total loans and total deposits.

4 Results from ‘k-bank’ concentration ratio, HHI and Panzar-Rosse H-statistics

The banking sector is characterized by the dominant positions of two largest banks as indicated
by the CR2 ratio which accounts for 66–70 % of the market (Tables 2, 3, 4). From the CR4
ratios, close to 90 % of the banking market is dominated by four largest banks in Fiji. Overall,
the HHI in the deposit market indicates a relatively low, albeit some level of competition. On
the other hand, the HHI in terms of assets increased on average by a marginal 0.7 % per year
and for loans, the HHI increased on average by 1.3 % per year, thus indicating high degree
concentration and decline in competition in the banking sector over the sample period. The
growth in HHI for deposit declined in 2002, 2006 and from 2008 onwards (Table 4), while
the growth in HHI for loan declined in 2001 and 2003.8

4.1 Test of market structure: the Panzar-Rosse method

Next, we review the market structure with respect to institutions specialized in deposit and
loan facilities. The reduced form functions have as dependent variable, the logarithm of
total revenue and interest revenue as a percent of total assets, respectively. However, we first
examine whether the banking sector in Fiji is in long-run equilibrium before proceeding to
estimating the H-statistics. We use the measure: the log of pre-tax net profit as a percent of

8 Note that Fiji experienced political crisis in 1987, 2002, and 2006.
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Table 4 Market share based on adjusted deposits

Indices 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average

CR2 70.4 71.2 69.1 71.0 73.4 74.1 72.4 72.8 68.2 66.3 62.4 70.1

CR4 92.2 93.0 93.9 94.4 94.0 94.2 94.8 95.6 93.0 92.6 91.5 93.6

HHI 2742.2 2794.4 2736.4 2820.0 2929.7 2992.8 2897.7 2929.7 2652.2 2622.1 2473.3 2781.0


HHI (%) 1.9 −2.1 3.0 3.8 2.1 −3.2 1.1 −10.0 −1.1 −5.8 −1.0

Source Authors’ calculation based on data compiled from disclosure report (RBF 2012)

total assets (lnROA1), which is most widely used in the literature (Matthews et al. 2007) to
examine the equilibrium condition. Moreover, employing the ordinary least square (OLS)
method to estimate the Panzar-Rosse method may potentially produce unstable results and
therefore we employ a panel fixed effects regression model on a cross-section and time series
data (in an unbalanced sample). This method allows us to control for heterogeneity among
banks and other bank specific factors which are not considered under OLS. The White’s
(1980) heteroscedacity consistent estimator is computed for all models which are robust to
heteroscedacity and distribution of the disturbances. We also used the Wald chi-square test
which follows F-distribution to examine whether the computed H-statistics are statistically
different from zero and unity to reach appropriate conclusions. The results (Table 5) indicate
that the banking sector was in long-run equilibrium over the full sample period since the null
hypothesis of E = 0 (c.f. Eq. 4) was not rejected at the conventional level of significance.

Table 5 Dependent variable: lnROA1

Variable Coefficient SE t-Statistic Probability

Intercept 4.715A 0.132 35.61 0.000

lnPL −0.004 0.003 −1.208 0.232

lnPK −0.010A 0.002 −5.556 0.000

lnPF 0.005 0.006 0.782 0.437

lnRISK 0.026B 0.010 2.575 0.012

lnASSET −0.008 0.006 −1.284 0.204

lnBR 0.015A 0.005 2.816 0.007

GRWP −0.001 0.001 −1.404 0.165

R-squared 0.667 Mean dependent variable 4.959

Adjusted R-squared 0.569 SD dependent variable 1.083

SE of regression 0.012 Sum squared residual 0.010

F-statistic 6.760 Durbin–Watson statistics 2.653

Prob(F-statistic) 0.000 N (sample) 84

Hypothesis testing

H0 : E = 0 F(1,64) = 1.006 p value = 0.3196

Method: Panel EGLS (Cross-section weights); Cross-sections included: 13; Periods included: 8; Unbalanced
panel; White cross-section standard errors & covariance (d.f. corrected) and Linear estimation after one-step
weighting matrix.
A and B indicates significance level at 1 and 5 % levels, respectively
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Table 6 Dependent variable: lnTOTREV

Variable Coefficient SE t-Statistic Probability

Intercept 3.082C 1.785 1.727 0.089

lnPL 0.053 0.040 1.308 0.196

lnPK −0.155A 0.042 −3.692 0.001

lnPF 0.357A 0.130 2.740 0.008

lnRISK 0.439A 0.114 3.840 0.000

lnASSET −0.115 0.076 −1.507 0.137

lnBR 0.298A 0.098 3.028 0.004

GRWP 0.006 0.025 0.233 0.817

R-squared 0.740 Mean dependent variable 2.594

Adjusted R-squared 0.663 SD dependent variable 1.204

SE of regression 0.215 Sum squared residual 2.958

F-statistic 9.595 Durbin–Watson statistics 3.321

Prob. (F-statistic) 0.000 n 84

Rule based hypothesis test

H0 : ηi = 0 F(1, 64) = 5.516B p value = 0.022

H1 : H = 0 F(1, 64) = 1.987 p value = 0.164

H1 : H = 1 F(1, 64) = 17.085A p value = 0.000

H 0.254

Confidence interval hypothesis test for boundary values

H2 : H ≤ 0.60 F(1, 64) = 3.672C p value = 0.060

H2 : H ≥ −0.10 F(1, 64) = 3.857C p value = 0.054

NB: Method: Panel EGLS (Cross-section weights); Cross-sections included: 13; Periods included: 8; Unbal-
anced panel; White cross-section standard errors & covariance (d.f. corrected) and Linear estimation after
one-step weighting matrix
A, B and C indicates significance level at 1, 5 and 10 % levels, respectively

Next, we present the regression output (Table 6) based on which the Panzar-Rosse H-
statistics are computed and the competitive conditions (c.f. Table 1) are examined. In Table 6,
we report the results using the log of total bank revenue as a percent of total asset (lnTOTREV);
and in Table 7, results based on the log of interest revenue as a percent of total assets
(lnINTREV) are reported.

Notably, the null hypothesis that the sum of the bank specific factors equates to zero
(c.f. Eq. 3), i.e. H0 : ηi = 0, is rejected at 10 % level of significance, when total income
(interest plus non-interest income) is considered as the dependent variable (Table 6). Further,
the unit price of capital (PK) and funds (PF) are significant at the conventional levels of
significance. The results show the cost of capital (lnPK) negatively influence total income
(lnTOTREV) whereas the cost of funds (lnPF) is positively associated with total income.
The negative coefficient of lnPK indicates that higher cost of capital has a revenue declining
effect. Moreover, the positive and relatively high coefficient of lnPF (interest expenses to
deposit ratio) suggests that it is the main contributor to the H-statistics, and hence the degree
of competitiveness in the deposit and loan market. The capital adequacy ratio (CAR) which
is a proxy for risk (lnRISK) has a positive and statistically significant effect on lnTOTREV,
thus indicating that in the presence of adequate capital, banks are able to expand and improve

123

Author's personal copy



Exploring competitiveness in banking sector 3179

Table 7 Dependent variable: lnTOTINT

Variable Coefficient SE t-Statistic Probability

Intercept 5.193B 1.994 2.604 0.011

lnPL −0.042C 0.022 −1.936 0.057

lnPK −0.299A 0.037 −8.086 0.000

lnPF 0.522A 0.098 5.319 0.000

lnRISK 0.486A 0.097 5.014 0.000

lnASSET −0.226B 0.101 −2.250 0.028

lnBR 0.362A 0.119 3.042 0.003

GRWP 0.040 0.029 1.414 0.162

R-squared 0.945 Mean dependent variable 2.761

Adjusted R-squared 0.928 SD dependent variable 3.486

SE of regression 0.218 Sum squared residual 3.043

F-statistic 57.51 Durbin–Watson statistics 2.981

Prob(F-statistic) 0.000 N 84

Rule based hypothesis test

H0 : ηi = 0 F(1, 64) = 8.627A p value = 0.001

H0 : H = 0 F(1, 64) = 1.691 p value = 0.198

H1 : H = 1 F(1, 64) = 35.353A p value = 0.000

H 0.180

Confidence interval hypothesis test for boundary values

H2 : H ≤ 0.40 F(1, 64) = 2.554C p value = 0.115

H2 : H ≥ −0.09 F(1, 64) = 3.812C p value = 0.055

NB: Method: Panel EGLS (Cross-section weights); Cross-sections included: 13; Periods included: 8; Unbal-
anced panel; White cross-section standard errors & covariance (d.f. corrected) and Linear estimation after
one-step weighting matrix. A, B and C indicates significance level at 1, 5 and 10 % levels, respectively

its revenue position while minimizing its credit and operational risk. Similar to lnPF, the
relatively high coefficient of lnRISK is a major contributor to the level of competition. The
positive coefficient of lnBR (the share of bank branches as a percent of total branches of
banks) indicates a positive association, thus implying that more branches is likely to lead to
a net overall increase in total income and expansion in bank share.

Hence from the results of Table 6, the computed H-statistics is 0.254 which falls between
zero and unity. It is noted that the hypothesis on joint considerations of the parameters
of H-statistics rejected the null hypothesis of H = 1 (perfectly competitive market) at 1 %
level of significance. However, the null of H = 0 (monopoly or conjectural variations short-
run oligopoly) could not be rejected at the conventional levels of significance. Exploring
this further, we tested for the boundary values of H (Daley and Matthews 2012b) in order
to justify the type of market structure. More specifically, we found the upper and lower
confidence interval for H-statistics that is acceptable at least at 10 % level of significance. It
was found that the estimated H-statistics falls between −0.10 and +0.60, duly confirming that
H-statistics lies between zero and one and hence the market exhibits monopoly/conjectural
variation short-run oligopoly or perfect collusion.

Moreover, considering the log of total interest revenue as a percent of total assets
(lnTOTINT), the H-statistics is 0.180 which falls between zero and unity. The coefficients
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for unit price of capital (lnPK) and funds (lnPF) are significant at the conventional levels
of significance, respectively. The coefficients of lnRISK (measured by capital dequacy ratio)
and lnBR (the share of branches per bank in the market) are positive and significant within
the conventional levels. We also find that the unit price of labor, lnPL (personnel expenses
to total assets) is negative and statistically significant within the conventional levels. This
indicates that higher labor costs, holding all other things constant, exert negative influence on
interest income. We also find that lnASSET (proxy of bank size) has negative and significant
effect on the interest income, thus indicating a relatively larger bank size tend to reduce total
(interest) income which is plausible due to diseconomies of scale. This is also indicative that
a bank with a relatively small asset base can enjoy higher interest income by attracting more
loans (and deposit at lower interest) while incurring relatively less expense to maintain its
fixed assets.

The low value of the H-statistics in this case also indicates the market is characterized
by monopolistic competition and equally biased towards conjectural variations short-run
oligopoly. This was established through the joint hypothesis testing of the parameters of H-
statistics. The F-statistics rejected the null hypothesis of H = 1 (perfect competition) at 1 %
level of significance, however, could not reject the null hypothesis of H = 0 (monopoly or
conjectural variations short-run oligopoly) within the conventional level of significance. The
hypothesis that the bank specific factors H0 : ηi = 0, is also rejected at 10 % level of signif-
icance when interest income is considered as the dependent variable. Finally, the boundary
values examined show that H-statistics remained significant between −0.09 and 0.40, duly
confirming monopoly/conjectural variation short-run oligopoly or perfect collusion.

From the two proxies used for revenue measure (Tables 6, 7), we find that including non-
interest with the interest component (lnTOTREV) results in slight increase in the banking
competition as noted by the relatively higher H-statistics. This implies that there is a marginal
improvement in bank competition in the non-interest segment of banking services. Therefore,
by altering the product-mix of banking services, the market demonstrates some marginal
degree of competition. However, in the interest income component of the market, there is
relatively low level of competition as noted from a very small however, positive H-statistics.
Overall, the H-statistics indicates the market is characterized by monopolistic competition
and with some degree of monopoly/conjectural variations short-run oligopoly or perfect
collusion. The relatively high values of HHI and concentration ratios discussed above further
support the argument.

5 Conclusion

In this study, we examined the market structure of banking sector with reference to the
licensed deposit and lending institutions in Fiji during 1999–2010. Our study showed that
banks over the sample period exhibited a monopolistic competition as indicated by the low
H-statistics of 0.254 and 0.180 based on two different proxies for revenues.

While the paper systematically and quantitatively examines the market structure of banks,
there are nevertheless few caveats to our study. Although we are able to establish equilibrium
in the market, there can be a plausible disequilibrium in the market for sub-periods due to
structural breaks that can be investigated further. However, given a relatively small sample
size of each bank, exploring this aspect was not empirically plausible at this time. Moreover,
we considered both commercial banks and credit institutions in our study on the grounds that
both are licensed deposit and loan providers. However, alternative approaches (besides those
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explored in the paper) can be used to examine the market for banks and credit institutions
with the possibility to overcome the limitations of the paper in future.

In summary, noting the low values of H-statistics in both cases, we infer low level of
competition and the plausibility of cartelization duly indicating few dominant banks restrict-
ing competition and consequently weakening the competitive behavior of influence (small)
banks. The conclusion is also consistent with our calculation of HHI, concentration ratios and
somewhat supports the recent qualitative study conducted by the Consumer Council of Fiji
(Chandra 2011). Subsequently, with the current trends and challenges in global markets and
efforts towards contextualizing growth and development prospects for small and developing
countries, it is apposite that current policy focuses on improving levels of competition within
Fiji’s financial sector, and more specifically the banks thus minimizing the plausibility of
adverse impact on consumer welfare. The key focus at this juncture should be in exploiting
the deposit and lending operations which are critical for the growth of small and developing
economy like Fiji. However, this is a challenge for banks with respect to benefitting from
volume and scale as Fiji is a small island economy. Therefore, we recommend the need
to improve economic growth through encouraging productive investment, penetrating niche
markets such as microfinance and remittances, and exercising good governance in deploy-
ment of funds to economic projects by and large driven by credit institutions and small banks.
Furthermore, banks can realize growth in interest income and return on assets through: effec-
tive management of their assets and operating expenses; ensuring that bank services through
its branches to greater public; providing competitive interests on deposit; and maintaining a
reasonable level of capital adequacy requirements.
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