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Abstract

Researchriterest in banking cost efficiency in developing countries has increased over the past years as
researchers seek to evaluate the efficacy of refimpkementedn these countries. However, for s8aharan

Africa, such research remains thin and inconckisibhis study attempts to fill this void by investigating cost
efficiency in the Zambian banking sectsince the banking crisis of the mid 19908sing asingle stage
maximum likelihood estimation procedure applied to a stochastic frontier cost funetiombserve that
Zambian banks are on average inefficient in the order of 11.4 %. Furthermore, foreign banks are more efficient
than domestic banksespecially the state bank. However, domestic private baaks been closing the
efficiency gap over the pafew years. Contrary to popular thinking in the Zambian banking circles, regulatory
intensity does not exacerbate inefficiency. Instead, bank specific factors and macroeconomic uncertainty have
contributed significantly to the relatively low efficiendank performance. In setting the agenda for future
improvement in cost efficiency, attention must be focussed at improving risk managectamtjuesand
reducing credit to government in order to unlock the potential in the domestic banking sector. Ito order
achieve this, the institutional framework must be strengthened to revitalise the sector.
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AN INVESTIGATION INT O THE DETERMINANTS O F COST
EFFICIENCY IN THE ZA MBIAN BANKING SECTOR

1.0 Introduction

Research on banking efficiency in developing countries has received little ataegjute
rapid growth in this literature over the yeaf#is is rather unfortunate given the dominance
of the banking sector in the financial systenthesecountriesBanksplay an invaluable role
in transforming risk, size and maturity of financial instruments. In doing so, they convert
deposits into productive investmenhdeed,economies with a sophisticated financial system
are more capable of evaluagnassetsvhose real value is difficult to determiri&hankor,
1996) Accordinglyan efficient banking sectas essential fovibrant econont performance

Sweeping economic reforms that engulfed a number of transition and developing
economiesn the late 1980s to early 1990gected fresh aiin the functioning of markets,
including the bankingndustry. For the Zambian bankingector financial liberalisatiorwas
implemented following many years of government interventidime process of financial
liberalisation was particulbr unique because it was embraced wholesomely and became an
important component of the overall economic refoagenda.Since the firstround of
structural reformsnstitutedin the early 199Qssignificant progress has been made in the
Zambian bankingsector. However, the banking crisis of the mid 1990s also provided
valuable lessons for regulatory policy and general bank management.

Thus moivated byconcerns of solvency andasility of the banking industrythe central
bank adoptedighter supervisory and egulatory policies and implemented new hagk
legislationto prevent future crisesn this streak bank restructuring took centre stage and
comprised of promatin of investment that aimed at strengthening capital power. The
corollary of this in efficiency terms is however utgar On one handexpansion inbank
capitalmay be efficiencyenhancingsinceequity servesasan alternative source of funding.

On the other handtrengthenindank capitaimay not alwaystranslate into higheefficiency
performanceand could endin wasteful investment in some cases. this endthe effect of
bank regulatory capital on efficiencyay beambiguousNonetheless, the general consensus

is that tighter regulations could strangle banking efficiency performance.

! For a comprehensive review of banking sector reforms in Zambi&rsesbridge(1998) and Brownbridge
and Gayi(1999)



In the Zambian banking industry changes toinstitutional and regulatorypolicy
framework significantly shapd the financial landscape amohpacted greatly on banis
profitability, cost structure ancfficiency. Evidently, reform measures benefited some
individual banks andhe banking sector as a whole. However, the reforms also posed great
challenges for general banknduct

Although there had been attempts to address the issue of regulatory intensity and
associated costs indghestimation of banking efficiencguchstudies havenot incorporate
financial capital cost and/or opportunity costs induced by required reserttes efficiency
model (Estrada & Osorio, 2004)Since banks operate #n imperfect market, authorities
impose capital requirementeequired reserveand other restrictiong order to influence
b a n kosduct In turnbanks incuradditionalcostsin complying with these regulations. In
the absence of regulatiorteowever, banks would optimally choose their exposures to
banking activities so that they remain on the efficient fronfiéis presuppose that banks
posses full information about the nature and magnitude kfamsl return characteristics.
Thus, it would be postulated that due to the presence of market imperfections, regulatory
requirements attenuate the information probbgntimiting risk taking

It turns out thathiese forms of regulatory requirements may affect the level of efficiency
because they act &iged inputs in the production process.eféfore in determining bank cost
behaviourit is important to incorporate regulatofgctors(Elliehausen, 1998) Estrada and
Osorio(2004)offer one option by explitly allowing regulatory cost factsrto determine the
level of efficiency. This specificationdirectly captuesthe regulatory burden borne blye
banksand helpsunderstand the dynamics of hidden costs winiety bedifficult to observe
in practice. To illustrate, tighter capitalregulabry requirementsmeant to safeguard the
banking industrymay producesome unintendeddverseconsequencesn bank behaviour,
including efficient allocation of resourceResearch byrareet al. (2004) found that risk-

based capital standarded a significant impaabn profit efficiency.Hughes and Mester

2 Some studies have estimated direct and compliance costs of regulation see for instancestrrak898)
andElliehausen(1998)for a survey. These estimates show that costs of regulation range betwedeh®d%oof
nornrinterest expenses. Studies also show that there are eiesnofmscale associated with regulatory costs;
large banks incur lower per unit regulatory costs than smaller banks. Our analysis reveals that the income
statement from Zambian banks does not report costs associated with regulatory requirements. Tihé&efore,
very difficult to estimate the extent of regulatory costs and apply them to banking efficiency. To circumvent this
handicap in our empirical framework below, we use reasonable proxies to capture regulatory intensity on and
associated costs as measuof regulatory distortions.
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(1993)also arguehatan increase in reserve requirements raisesgpertunity cost of funds
and act as a tax on the price of deposits t her eby i mpairing bankso
Another important consideration relates to the macroeconomic environment under which
banks operate. Significashanges in théusiness cycleral general economic performance
and the policyenvironment induced by economic refes also havemplications forbank
conduct For instancejn Zambia, persistent government fiscal deficitsigh inflation and
rapid currency depreciation credtancertaily in the econony. Collectively, these factors
may haveaffectedresource allocation in the banking sector.
In view of the foregoing,his study seeks to address itself to the following research
guestionsWhathas been the level of efficiency sdmbian banks in the pestform period?
Are cost efficiency anbank ownership structurelated and if so, which bankategoriesre
more efficient tharothers? Do loan quality and othfactors intensify banking inefficiency?
Furthermore, is regulatpburden a major source of cost inefficiency in the Zambian banking
industry? These are importamiolicy questions which would shed light on thature and
dynamics of efficiency performance of Zambian banks since the bankingagribis 1990s
In the remainder of the paper, we outline the approach used to answer these questions. The

next section discusses the theoretical basis for economic efficiency.

2.0 Theoretical foundation of economic efficiency

The concept of economic (productive) efficiency is rooted in neoclassical
microeconomic theory, which focuses on resource allocation and utilisation. It advocates for
nonwastage of resources by emphasising cost reduction while producing the maximum
possilbe level of output for a given technology and available inputs. Thus, a firm that is
economically efficient may possess competitive advantage over rival firms producing less
efficiently in the same industry.he main driving force behind economic efficignis value
creation. Accordingly, in the process of transforming inputs into some output value, a change
that increases value is an efficient change andthat decreases value is an inefficient
change. For purposes policy interventionefficiency has tien been used to evaluate the
effectiveness of policy alternatives.

A related concept of economic efficiency is Pareto optimality, which has foundations in
welfare economics. Pareto efficiency occurs when an allocation of resources from one
economic agdno the other makes one agent better off without compromising the welfare of

another economic agent (that is without making the other individual worse off). Therefore



Pareto efficiency has important implications for public policy, especially in the nibdigin
of income. Although theoretically plausible, Pareto efficiency is difficult to measure is
practice.

Economic efficiency is better explained by profit maximisation (or analogously, cost
minimisation) but is often associated with perfectly competitmarkets than with monopoly
because of deadweight loss associated with monopoly pricing and output restrictions. For
firms operating in a competitive industry, efficiency gains accrue when firms earn only
normal profits in the longun and respond to ahges in consumer preferences by increasing
output. Whether this output in sold at the same, higher or lower price depends in large
measure on the position dfe cost curves in the lofrgn (Griffiths & Wall, 2000) In generh
however, efficiencys associated wittvelfare improvements.

Economic efficiency also encompasses all oc
inputs are allocated in such a way as to maximise itsfiteierofits, revenueand outpu
depending on the firmbébs objective function.
informing resource allocation decisions by taking into account both productive efficiency as
well as Pareto efficiency. However, it is still possible to achieve @a&féitiency without
allocative efficiency. At firm level, allocative efficientuitcomes occuwvhen price is equal to
marginal costs in a perfectly competitive market. Allocative efficiency also addresses the
issue ottheright mix of inputs and quality adutput produced.

Finally, X-efficiency, introduced by Leibenste{h966)refers to efficiency in production
by linking inputs to outputs. It is an economic expression for the effectiveness with which an
organisation ses its given set of inputs to produce outputs. Specifically, it refers to the
internal organisation of firms and its response to external factors. Under such circumstances,
both motivational factors (e.g., moral and bureaucratic inertia and human exras)
competitive pressures may affect-efficiency. In many of his writings, Leibenstein
repeatedly argued that-&fficiency was superior to allocative efficiency, implying that the
latter effect was trivial.

Evidently, the concept of efficiency is broagnd has been assigned different
interpretations. The concept of-efficiency is especially controversial. Since Leibenstein
first proposed the term, analysts have sought to evaluate its meaning and in the process,
different interpretations have mergedisltherefore important to be clear when the term X
efficiency Iis used in analysing an economic

the concept, Pe¢ll974)contends that >efficiency can actually be atteed even with a lazy



or hardworking work force only if effort and efficiency dimensions of inputs that translate
into maximum output are taken into consideration. Furthernieel(1974)posits that cost
reduction ca be observed in a movement from monopoly to perfect competitioniuecto
X-efficiency but because managers are forced to give up goals inconsistent with cost
minimisation as the environment becomes more competitive.

Like many other critics of the theory of&fficiency, Stigler(1976)cautionsthatfailure
to recognise that higher than minimum cost levels are mainly due to rationally calculated
utility maximising strategies (inctliing leisure) by workers rather than byeXiciency. Ths
criticism mayimply that firms are always producing at the production frontier in which only
allocative efficiency would then beslevant.

The above efficiency definitions refer to stagifficiency. One form of efficiency with
time dimension is dynamic efficiencfdameson, 1972)Dynamic efficiency takes into
account changes in technology as a main source of producsatihat over time, the
production fronier shifts due to technological advancements. One would associate dynamic
efficiency with longrun economic growth arising from productivity change through capital
accumulatior(Abel, Mankiw, Summers, & Zeckhauser, 1989)

Scde economies and economies of scope provide another perspective for analysing firm
efficiency. Economies of scale occur when more units of a good or service can be produced
on a larger scale, yet with less input co$tserefore, eonomies of scale are assated with
size ofthefirm, implying that larger firms enjoy economies of scale due to larger production
technologyFor a long time, @nomic growth has been explained by the theory of economies
of scale. At firm level, Adam Smith showed that speddilism and division of labour are the
two most important pillars behind productivity growth and increase in efficiency. Marshall
(1961)distinguished between internal and external economies of scale, attributingniee for
to lower costs which lead to higher production and the latter as emanating from external
forces such as improvements in transportation netviotternal economies of scale may thus
benefit all firms in thendustryby lowering costs and stimulating firm growth

In contrast,economies of scope relate to a reduction in costs resulting from joint
production. Thus, a firm which decreases its average costs because of changes in production
of different products (relatedraunrelated) is said to be enjoying economies of scope.
Economies of scope also provide firms with means to generate operational efficiencies,
especiallywhentheseare driven by diversificationIn the case of banking, for instance, it

may be economicabf a bank to diversify into different areas of financial services such as



investment banking, commercial banking, leasing and life insurance rather than pursue
traditional commercial bankingalone. Such a strategy may be drivey synergies of
knowledge oicommercial banking and investment banking of particular corporate customers.
For larger banks, diversification may be an important business strategy aimed at reducing
portfolio risk and hence gain efficiency. Howevempirical evidence forhe United Stees

does not support this hypothesis (Demsetz and Stratan, 1997).

Although scale economies may be importémgermay not necessarily be better in the
sense that when firms expand in size, the chain of command also becomesrsome
Therefore decisiaitaken at the top may take longer and information distorted by the time it
reaches the bottom ladder of the firm. When this happens, the firm may not be realising cost
reductions as predicted by the theory. Accordingly, diseconomies of scale may detsn. T
smaller firms may be more efficient than larger 8rim this regard. A similar interpretation
may be offered for economies of scope.

While economies of scope often provide an incentive to expand product lines, the
creation of new products is ofteask efficient than expected, resulting in diseconomies of
scope. This is because the introduction of new product brands may entail additional
managerial expertise grersonnel, higher raw materiabsts, a reduction in competitive
focus, and the need fodditional facilities, which colleively could result in anncreaseof a
f 1 B peéunit costs. Therefore, economies of scope may not be obvious. For the banking
exampleabove, managers may find it challenging to manage insurance business while also
trying to provide commercial banking services to a wide range of customers. For this reason,
the envisaged synergies may actually lead to huge cost increases.

Different factos may explain efficiency levels in a firm. Some of the factors may be
inherent in the internal organisational structure of the firm, including managerial expertise,
experience of workerandskills levels. Internal sources of (in) efficiency typicaihglude
laxity, human mistakes, disruptioof production technology or insufficient capacity to
respond to changing incentives. Other factors may be external to the firm. These factors, also
called environment factors, may include luckgulatory constraintsnacroeconomic shocks,
real business cycles, strikes and labour disputes and structure of the market in which the firm
is operating. Taken together, these factors may account for a substantial amount of variability
and differences ae teees.sintenal factwsdare fienr spexificnaadh ¢

therefore within the control of the firm, environmental factors are outside the control of the



firm. Therefore, m assessing the efficiency of firms, care must be exeraisdifferentiating

between interdaand external factors.

3.0 Measurement and appication of economic efficiencyin banking

The concept of producti ve e({l1957)cemmalwoyk was f
in whichhes howed t hat overall efficiency can be
At echni calF ae fr {@d5a3)dednitionyobtechnical efficiency led to the evolution
of different methods for estimating relatiefficiencies of firms. The common feature of
these approaches is that information on relative efficiency is obtained from extreme
observations of available data to determine the best practice production f(batien &

Lovell, 1990) Using this informationrelative efficiency of each individual decision making

unit can be estimated and comparisons made among them. Although frontier approaches
posses some similarities, there are significant nuetlogical differences amonthem.
Therefore, the approachessed for estimating economic efficiency can be categorised
broadly as being either parametric (stochastic) or-pamametric I{near programminyg
depending on the specification and estimation of the efficiency frontierssudhation made

about the distribution of the error component.

The gochastic frontier approach (SFMas first developed by igneret al. (1977)and
Meesen and van den Broe¢k977)who estimated efficienciesising crosssectional data.
Subsequently, Ferrier and Lovegll990) applied the methodology to banks. TISA
specifies a particular form for the production/cost function allowingafoomposite error
term. Thus, thenethodologyinvolves parameterising the relationship between the level of
inputs and the technically efficient level of output. Stochastic frontedels use
econometric modelling. Howeveran often cited criticism of thestochastic frontier
approachess that when the specification of the efficiency function and stochastic term are
assumed ariori, it may not be clear whether or not the efficiency measure is contaminated
by the misspecification of the estimated econometodel.

Another variant of frontier estimation techniques in founded in thealed non
parametric approachdsased ordata @velopmentanalysis (DEA) or linear programming
techniquedollowing the seminal work o€harneset al. (1978) The approach b€harneset
al. (1978)usesFarrelb $1957)concept of efficiency under constant returns to scale (CRS).
Later reformulation of the DEA model BBankeret al. (1984)showed that overall efficiency

can be divided into O6pure t ececdthatfanasimayimnd 6 s



fact be characterised by variable returns to scale (VR®.DEA also decomposes overall
efficiency into technical and allocative efficiencRata envelopmentanalysis does not
explicitly make any assumptions regarding the functional form of the frontier but empirically
builds a bespractice function from obseed (actual) inputs and outpuiSavero & Papi,

1995) However, amajor criticism levelled against tH2EA methodologyis that itassumes
absencef measurement error and statistical noise. Accordingly, errors areaskeaasures

of inefficiency. However,as Herrero & Pascog2002) have observedhese inefficiency

scores may be biased if the production process is largely characterised by stochastic.elements

3.1 Empirical Literature
This sectionreviewsand discusses some of the relagmapirical literature on baikg

efficiency. Over the years, odels of bank efficiency havevolvedalongthe two distinct
frontier estimation techniquebscussed abov®oth the stochastic frontier diDEA models
have received substantial pplication in the bankng efficiency literature Traditionally,
techncal efficiencyin bankingwas measured using the production functicapturing scale
and scope efficienciesHowever, technical efficiency is only a component of overall
economic efficiencyAlthough extensive in use, scale and scope efficiency measures are of
little economic significance for financial institutioflkwan & Eisenbeis, 1996)his view is
supported by Bergest al. (1993)and Berger and Humphré$991)who argue that scale and
scope inefficiencies are less important thameéfficiency in the baking industry Similarly,
Baueret al. (1998) argue that for policy purposes, economic efficiency is a much broader
concept than technical efficiency in the sense that the former encompasses the latter and
involves arnoptimal choice of inputs and/or outputs based on the reactions to market prices.
Early models ofthe bankingefficiency literature were mainlyor industrial countries,
particularly the United States and Eurofigerger & Humphrey, 1991; Aly, Grabowski,
Pasurka, & Rangan, 1990; Ferrier & Lovell, 1990; Rangan, Grabowski, Aly, & Pasurka,
1988; Sherman & Gold, 19839n recentyears therehave been a sizable number of studies
undertaken in developing countries and countries in transBierger and Humphrefd997)
and Bikker & Haaf (2003) provide asurvey of some of the early works ideveloped
countries 6r bankng efficiency. For aninternationalcomparison of efficiencgtudies see
Berger(2007) Especially influentiain this genre of literatursstheBer ger and Humph
(1991)study.Berger and Humphrefd991)arguel that X-inefficiencies appeared superior to

scale and product mix in banking and were in the order of 2& ¥horeof overall cost
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inefficiencies Scale inefficiencies accounted for only 5 % or leSarlier, Rangan,et al.

(1988) had found that US banks were about 30 % inefficient largely due to pure technical
inefficiency. Estimates for scale inefficiencies were found to be very small with almost all

banks operating with constant returns to sdd®wvever, ecent evidence byalverde, et al.
(2007) s hows t hat correcting for banksd6 extern;
indicators at industry level significantly reduces inefficiencies fivefolius, based on it

new researchinefficiencies from scal®perations and »nefficiencies are ranked equally.

Evidently, one would think of industry productivity growth as emanating from firm level

scale expansion and therefore, this would translate into lower than expected inefdiencie
individual banks.

For dudies conducted in industrial countrigBere is unequivocakvidence that
deregulation fosters banking efficien¢gturma & Williams, 2004 Kaparakis, Miller, &
Noulas, 1994; Mester, 1997; Mester, 1993; Berger & Mester, 1997; Berger, Hunter, &
Timme, 1993) However, other scholars have also found thglbbalisationof financial
markets manifesed in increased foreign bank penetratioas tended to dwarf banking
efficiency although this result must be interpreted in conjunction with the quality of
institutions in host countrigiensink, Meesters, & Naaborg, 2008)

Given the accelerated pace of economic refoand globalisation of financial markets
since the late 1980s, there has been a growody of research assessiefficiency in
bankingand productivity performance in developing countries and emerging markess
interest has been necessitated by availahilitgata in these countrie&enerally, results of
banking efficiencyduring liberalisation periodor less developed countries (LDClave
producedmixed results for a number ofcountries(Chen, Skully, & Kym, 2005) This
thinking tallies with Berger and Humphrg$997) argument that deregulation might not
always improve efficiency and productivitiue to other intervening incentivespecially in
the early years of reform

To illustrate, fo some studies imbia b a n &veréll efficiency wasound to behigher
for public sector bankthan forforeign and domestic private ban{taullah & Le, 2006;
Sensarma, 2006; Ataullah, Cockerel, & Le, 2004; Shanmugan & Das,. 20@4¢ver, the
results of di Patti and Hard2005)for Pakistarshow that efficiency gains were high for all
banks during the early years of privatisation but subsequently, the level of efficiency for
privatised banks decreased. New private domestic banks were the shining example of better

performance while foreign bls lagged behind.

10



Emerging markets and former communist countries have provided datsavatoryfor
testing banking efficiencyror themajority of studiesindertaken in these countriesjdence
is consistent wittprior expectationghat liberalisationstimulates efficiency oprivate banks
giving impetus for continued reforms and restructuringooablic banks(Christopoulos &
Tsionas, 2001; 4e, 2006; Fries & Taci, 2005; Rao, 2005; Staikouras, Mamatzakis, &
KoutsomanohFilippaki, 2007; Weill, 2003; Yildirim & Philippatos, 2007; Denizer, Dinc, &
Tarimcilar, 2007) Similar findings have been reported for the Turkish banking sector, where
Zaim (1995)andl s Kk € k & (2806)sleowdd that liberalization fostered efficiency with
a large number ofurkishbanks operating at an optimal scdlbis set ofstudies showthat
through financial liberalisatigbanks unlock their potential and undertake measures aimed at
cutting coss in order to increase profitabilittdiowever, Denizer et al. (2007) Yildirim
(2002)and!l k € k a n @002 @ses/edrthat contrary to the findings of Zaih®95)
there was a slow recovery of efficiency by @lirkish banksmainly due to theunstable
macroeconomic and financial environment under which these institutions operated.

Another notable focus of research on banking efficiency has been that receivadeérom
Asia-Pacific region In analysing banking efficiency of Korean bank$&o et al. (2001)
concluded thathe financial liberalisation measures of 1991 did not spur improved cost
efficiency in the banking sector. Instedtter performance was driven by asset growth and
low expense ratiosA possble explanatiorfor this may be that due to relaxation of entry
barriersand other banking activity restrictignsompetition intensified, causing many banks
to adoptmeasures to improve productivity and efficientyChina,Chenet al. (2005)study
the efficiency of Chinese banks for the pend posiiberalisation period using the DEA
methodology. Thie conclusion is that there was marked improvement is the level of
efficiency after the financial etegulation of 1995They alsofound thatlarge stateowned
banks and smaller banks were more efficient than medium sized Chinese banks.

Similar results are noted eUnited Nationg2005) studywhich assessed the impact of
financial liberalisation on the efficiency performance of banks in selected Western Asian
countries.The conclusion from thetudywasthat better performing banksere more cost
efficient than banks that did not engage in profitablestment activities. The analysis also
showed that more efficiency gains could accrue from further development in the financial
sector.Other studiesn the Asian-Pacific countries generally conclude that productivity and
efficiency improved after theeforms with the private banks the major beneficiaries from

reform. However, shotierm effects arising from the instability in the macroeconomic
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environmentended to hamper speedy improvement in efficiency of most commercial banks
(Lin, 2005; Lim & Randhawa, 2005; Leightner & Lovell, 1998)

For subSaharanAfrican (SSA) countriesstudies of banking efficiency are limiteohd
include Ikhide(2000) and Adongo et al. (2005a; 2005b¥or Namibig Haurer and Peiris
(2005)and Beck and Heg (2006)f or Uganda and (006)®kKerggayd Pod,|
Tanzania and Ugandhide (2000) and Adongeet al. (2005a; 2005byeacted contrasting
conclusions on the efficiency of Namibian banks with the former positing that banks in
Namibiawere characterisedy inefficiency while the latter studies indicated thiEtmibian
bankscomparedelatively well with international evidenc&@hes contrasting findings may
be due talifferences in the approaches used to measure banking efficiency, and the variables
included in thanodelsspecified On the other hand, i h 8§ k a n d2008)ardlHawerr a
and Peirig2005)reporedsimilar results folEast African countriesioting that a increase in
bank competition as associated with a rise in efficiency. Howewuhrs evidence is not
shared byBeck & Hessg€2006)who argue that banking spreads have been significantly high
in Uganda, indicating inadequate efficiency in the banking indulstry.important to point
out that this study inferred efficiency from high spreaather than rely on more robust
techniques to estimate efficiency. It is well acknowledged that efficiency analysis based on
ratios and spreads suffers from a number of shortcomings and may not provide reliable
estimates of banking efficien¢yorld Bank, 2006)

Recently,Kablan(2007)andKirkipatrick et al.(2007)have estimated banking efficiency
for countries in the West African Monetary UnigdAEMEU) and SSA, respectively.
Kablan (2007) observed that banking efficiency was generally higher in the majority of
WAEMU states except for Burkina Faso a@d t dvoirB @hile Kirkipatrick et al. (2007)
found lower profit X-inefficiency thancost X-inefficiency for SSA countriesBoth studies
observe that inefficiency was sensitive tdhe quality of loans and bank soundness.
Interestindy, Kirkipatrick et al. (2007)alsofounda negative effect of financial liberalisation
but submit that foreign bank penetration helped dampenXco®tfficiency. Although many
countries were already implementing financial reforms durirg pleriod, it is important to
note thatthe banking industry in a majority ¢fiesecountries also experienceignificant
instability. It is not surprising therefore that cesfficiency was susceptive to risknd
solvencyfactors andheturbulenteconomic environment

As noted earliergovernment borrowinfrom the domestic banking sectior finance he

fiscal deficits especially for LDCshas had implications on banking performancand

12



efficiency. In a recent papeHauner(2008)addresssthis issuefor anumber ofdeveloping
and developed countrieg\s would be expected, credit to governmeid found to limit
banking efficiency in developing countries while in advanced countries, it had the reverse
effect This result couldnean thagrowth in credit togovernmenty thedomestic banking
sector sigals macroeconomic instability with potential devastatingpact on efficiency
performance

Thereview of banking efficiency literature abosbBows that broadlythere issufficient
piece ofevidence to sggest thabankng efficiencyimproves withthe breadth and depth of
liberalisation and deregulation policieghe reported reverse effect in a few studiesy be
due to the shotterm effects of liberalisatiosuch ascredit rationing, high spreads and
weakening loan qualitfGruben & McComb, 2003; Leightner & Lovell, 1998Jhese
problems tend to bexacerbated under an unstable macroeconomic environaiect is
often associated with early years of reforms

AlthoughresearcHor industrial countriesand somedvancedmerging markets may be
illuminating, it providesittle insight into efficiencytrendsin developing countries, especially
in SSAwherelocal economic conditions and specific factors may be structurally diffekent.
Denizeret al (2007)have recently observed,number ofdevelopingcountriesexperienced
instability in the macroeconomic environmentharacterised by high inflation, slower
economic growth and other economic ills, including bankingegriShesefactors tend to
produce a distorted incentive structure for banks, making resource allocation and utilisation
to achieve greater efficiency aueh harder taskdence of relevarteto thisstudyis how the
efficiency of banks iralow-income developing econoniyas been influenced by changes in
the financial landscape induced Egancial liberalisationand regulatory policy changes
These issueare taken up in subsequent sections.

3.2 Methodological Framework
Estimating cost efficiency assumes a given technology relating observed srand

prices toa predetermined level of output. Thus, when #uwtual level of costs is abovkee
minimum possible, we getostinefficiency. Since there is really no broad consensus on the
preferred method to use in benchmarking bank performance, estimation efficdshcy in
banking has employed either of the two frontier techniguiscussed aboveSome
researchers advocate use of both techniqlesng a cue from this argument, a number of

studies have provided evidence of efficiency scores derived from both frontier approaches

13



(Fiorenting Karmann, & Koetter, 2006; Beccalli, Casu, & Girardone, 2006; Weill, 2004;
Eisenbeis, Gary, & Kwan, 1999; Resti, 199This approach is known as methodological
6crolsescki ngd and all ows for robust compari s
However, Resti(1997) observes that there is no significant difference between the two
approaches. When differences occur, they can be explained by revisiting the intrinsic features

of the models. On the other hand, Biseiset al. (1999)argue that efficiency scores derived

from linear programming DEA are two to three times larger than those estimated by the SFA.
However, the patterns of scores across banks are similar and thereelistively high

correlation between the efficiency scores derived from the two methods.

Against the above background, there is really no loss of generality in using either
methodology to analyse efficiency in banking. The choice of the approach adopted is a matter
of convenience and is largely dictated by the data used in the analysis @od @aslication.
Consequently, in this study we prefer the stochastic frontier approach to the DEA. In
choosing the SFA, we argue that the model allows for simultaneous estimation of the cost
function and the inefficiency model, a feature which the DEAsdoot supportA further
advantage of the SFA over the DEA is that with panel daasistical noise is better handled
in the formerin the sense thaadditional information from multiple time periods is

incorporated into the estimation

3.2.1 Formulating the Stochastic Frontier Cost Function

Estimation of a stochasticostfrontier requires specifying a particular functional form
for the production function. However, since banking is a raultput industry, specification
of a production function is not fabte. For this reason, we appeal to Bk and Bos (2005)
and develop thenodel from first microeconomic principles by applying duality theory based
on Jehle and Reny (2001). Duality theory posits that if the objective of a firm is profit
maximisation or equivalently cost minimisation a given production function can be
recovered from a corresponding cost function.

In order to remain relevant with economic theory, we postulate that owssil
efficiency is a precondition fdsank performance and for regulat@glicy analysis. This is
justified by asserting that cost minimisation is a reasonable objective pursued by Zambian
banks. Thus, following Bauet al. (1998) we conjecture that Zdman banks minimise costs

subject to a specific technology. Due to institutional and regulatory factors, commercial
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banks also face policy and institutional constraints which impose additional costs on
production optimisation decisionshus affecting efiiency performanceTherefore these
constraints form part of the decision variables for individual banks.

Although departures from cost minimisation may be justified on theoretical grounds,
empirically the bank®&s o b gostaninimizationfeveniothe on st
presence of regulatory constraints. Thus, by explicitly incorporatiegsures ofegulatory
pressure, empirical estimates of regulatotgnsityon cost inefficiencyould be captured in
a simplfied framework.For the purpose of this studiyre cost functioms specified as:

TC(w,y)=min wxst T( x,yy) =0 (5-1)

where TC(w, y) is the cost minimisation function[C is total measured economic costs
incurred by the banky is a vectorof bankoutpufservices w is a vector of input pricesx
is a vector of factors of productioﬁ,(x, y.Y ) is the transformation function anddenotes a

vector ofbank specifidactorsshif i ng t he bankdés cost function.
Equation (51) can be used to solve for cost minimisation input demand functions by

invokingt he Envel op theorem and applying the She

Forming the Lgrangian function of () anddifferentiating it with respect to input prices,

we cansolve for input demandf uncti ons. Specifically, Shep

conditional input demands from the cost function may be derived as follows:

TC(w, *
M:Xj(wj,yqxs), =1, 2, ..., J; q-=S (5-2)
HWj

where y, is gthmeasure of output for bank w; is the jth input price for banki andy

denotessth exogenousost shifters. A asterisk denotegptimal input demand Note that
Equation (52) states that conditionaiput demand is a function of the levelinput prices,
output andexogenous factorsSubstituting (52) into (5-1 ) y i el dminimam dostr mo s

function expressed as

TG =w X (w.y ¥.) (53)
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The abovecost functionembodies dong-run equilibriumrelationshipbetween costen one

hand andinputs, outputsand bank specificfactorson the otherand it possesses athe
properties of a cost functiomerivation ofthe minimum costfunction above is useful in
formulating the cost efficient fronti@long the lines of the methodology proposeddimner

et al. (1977)and Meesemnd van den BroecKl977) Battese and Coel(i1995)posit thata

similar approach can be extended to analysis of efficiency using panel data. Hence, an
empirical reformulation of(5-3) yields the stochastic frontier cost functierpressed in
logarithmic generdorm:

In (Tcut) = f (ln (yqit s Wit ’Ysit)’ b) + 4 (5'4)

where TC, vy,, w,, Y are as defined before but extended to include time dimenbiaa
vector of unknown parameters to be estimaded finally w, is a twecomponent error term
for observation at timetand takes the following form:

¥ = i3 71!' (5'5)
where 3,denotes a random uncontrollable factor which depicts measurement error and

u, >0 is a one sided controllable component be tdisturbance term, capturing cost

inefficiency, that is, deviation of actual cost from its minimum pdssiével given the
hypothesised frontiePut differently it reflects the inability obank i at observationtto
attain the potential minimum cost defined by the stochastic frontier.

According to Aigneret al.(1977)the randonuncontrollable erroterm is asumed to be
standard normalindependently and identically distributedith zero mean and constant

variance,i.e., i.i.dN(O,l‘j,f). There are no aprioreasons to prefer a specific distribution on
the inefficiency term. Howevernithe literature, the inefficiency termis assumedo be
derivedfrom a truncated normal distribution bdealf normal distribution(Jondrow, Lovell,

Materov, & Schmidt, 1982)ith zero mean andariance L"Jf i.e., i.i.d N(O,L"Jj).3 Further, it

3 Other inefficiency error distributions identified in the literature are the exponential and gamma distributions. See Greene
(1990) for explanations on these forms of inefficiency error distributions.
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is assumed that botl, and u, are independently distributed for all periods and across

observationandorthogonal taall explanatory variables

The assumptions made on the esided error allows coshefficiency effects (u,)

obtained from estimating {8) to bemodelled as function of a set of explanatory variables
(bank specific as well as timgpecific exogenougactors) which determine the level of
inefficiency in the banking industry. Battese and Co@®95) specify a function for the

inefficiency effectdor panel datas follows

u=zd + (5-6)

where uis a vector of stochastic inefficiency scoestimated from the frontier functiprzis
the vector of firmspecific andenvironmental (including regulatory) factowghich may
influence theb a n &ostidefficiency and g is the associated matrix of coefficiertspicting
the statistical relationship between cost inefficiency and its correltesly,eis a matrix of

random error termdefined by the truncation of the normal distribution with zeramand
constant variance, that isL\l(O,&LaJ).4 Consistent with Battese and Coe([1995) the
parameters of the cost frontier and the inefficiency medel beestimated in a onstep

procedureThe alternative is a twetep procedure as espousediher studies. Following

Jondrowet al. (1982)the specific cost inefficiency estimation for bairkt timetis given by

the conditional mean distribution of, denoted as:

_ s e f(wg F wmog ]
E(utIW)—1+gzgl Flwig)s (5-7)

where E(qt |l/14) is an unbiased estimator of inefficiency effeats g= §/ .« measures

therelative importance ofi, and s, to thecomposite error termy, and must lie between 0

and 1 Fandf, arerespectivelythe standard normal distribution function andnstard

* The cost irefficiency model may also include ther unobserved systematic differences across bank#akanot been

fully incorporated into the model.

5 We argue that it is inappropriate to use the-st@p regression procedure because it contradicts the assumption of
identically distributed inefficiency effects in the stochastic frontierdel and because of possible misspecification of the
cost frontier this could introduce some bjaeeBattese and Coel{iL995)
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normal density functioevaluated aw, ¢ .As g- 0 the effect othenoise error termsg,
dominates the stochastic cost inefficiency error texnn determining the variation of the
global residually, . When this is the case, a traditional average cost function is the approp

specification without any stochastic inefficiency effects. Converseygn g- 1 the cost

inefficiency effects are stronger in driving the compositeoreterm, in which case a

deterministic cost function would be the correctd@loThe bank specific cost inefficiency

index gexp( L}i) is calculatedoy employing results from (8) above Since a cost function is

estimated in logarithmic terms, cdusefficiency(Cl) can be shown to Be
Cl. =Eeexp(q)|wt (5-8)

In order to obtain the coefficients of the cost stochastic frontier function and the inefficiency
model, the two equatiorare estimatedby the method of maximum likelihood (MLYhe
econometriccounterpart o{5-4) aboveis given by the transcendental logarithmic (translog)
cost function(5-9). The translog function is more general and suitable for frontier estimation.
To capture dynamichanges incost performancever time, a time trendnd its quadratic

term areincluded. Accordinglythe estimatedranslog econometricost function igjivenas:

® The converse is cost efficiency, which is then given by the inverse of ClI, denoted as
CE= E[exp(- u, ) | A ] In the empirical section below, this is the adopted cost efficiency measure.
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¢
+%a’22 (In (Ioans)) + glln %V\\Iiglg (sec) +9o In a% Igé Ioan§ (5-9)
¢c™2 - > =

aw, O = 0
+ In 3 I3 (sec) + g-In In{ @an +.4in| sedn( loans
san g Blsed ~gohn G () wugn( sdn( oa)

2
a o} 5
+aqt .% Qtz +3pin(sec) ﬁﬂp(loané SWVE:%% g GH‘IC/%

+/ 1In( fundrisk) +/,In ( branct) +4In ( lossgls+ w

where the variables are defined below. Note that we have suppressed the time and firm
specific subscripts to avoid clutter. Nonetheldsguation (5-9) is estimated by pooling
observations across timeis common practice in this genre of literature that itp#heorem
conditions are invoked. &ordindy, the cosfunctionmust belinearly homogenous in input
prices.For this purposehomogeneityf degree one in inpytrices is imposed by normalising

total costs and input prices by the input price of fumgsbefore log transformations are
undertakerl. According to Berger & Mester(1997) such normalisation also resolves
problems of potential heteroscedasticity. Furthermore, it is a normal to impose symmetry

restrictions in parameterse., d,, = ¢, b, = 4, Althoughsome studies also estimate share

equations, these are excluded from the analysis herein because they assume away possible

allocative inefficiencies in the sample.

3.2.2 Theinefficiency correlates

The inefficiency model is given by {E0):

U =f, +fin(lossgls) %Hh( contag) a4 oppcp} 510

+£,In(inflation ) +Zfownership +fapdum e

it

AlthoughEgs. (59) and(5-10) are estimateth onestepby ML, it is important to highlight

" SeeCebenoyar{1988)andZardkoohet al (1986)and references cited therdar detailson appropriate forms
of normalisations
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the significance of thenefficiency correlatesrelating the inefficiency estimates to possible
independent determinantBattese and Coelli1995) have argued that both the frontier and
inefficiency model could have all or some variables @ammon as drivers of castnay
equally influence barsinefficiencyperformance

3.2.3 Economies of scale and technological change in Zambian banking

In the preceding sections, focus has been devoted to analysing cost efficiency and its
determinantsn the post reform eraThis sectionprovides a methodology for analysitite
existenceof economies of scale and technological change in Zambian banking over the study
period. The importance of economies of scale for regulatory policy is well established.
Reguldory authorities use estimates of economies of scale to determine the appropriate
regulatory policy in respect of mergers and acquisitions and in predicting future industry
structure.lt will be recalledthat cost inefficiency in Zambianommercial banks epict
overutilization(mismanagemendf input resources in the production process. However, it is
not clear whether there is some level of output at which banks are said to be enjoying global
economies of scale or indeed if tleest inefficiency could beascribedto existence of
diseconomies of scale and absence of technological advancement. Estimates of economies of

scale are obtained from the cost frontier using{pbelow

1

es=e4 ") 8 5a 9 (40 Jun(sed ( . oy loars
ngl uln(yq) H (5_11)
(g, +g)net k.0 Do Y% (or 9"
¢\ =+ e -

Economies of scale, as denoted (byll) measure¢ he r el ati ve <change
operating cost for a given proportional changéhm measuredutputs.If ESis greaterthan
lessthanor equal to ondanks are said to be experiencing economies of scale, diseconomies
of scale or constanéturns to scale, respectively.

Anotherimportantconcept m bankng production istechrological progress TP) which
estimates a relative change in operating costs due to passage of time. Thiscougivhen
bank® investment m some technologically improving production techniqiresurn allows
themto capture efficiency gains from reduced production costsmological change is

therefore an encompassing concept that includes financial innovations, changes in
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competition intensity amongommercial banksnd dynamics in loan allocations, &s/is
households and firmsAccordingly, technological change may affekow banks provide
financial services and the instruments used to provide these senioesexample,
technological change could be underpinned by the spread of automated teller machines
(ATMs) andadoption ofbetter riskmanagement techniques.

Equation(5-12) below provides an approximation of technological progress in Zambian
banking assuming technological change directly affette banks 6 cosPut f unct
differenty, we conjecture that banksve beersubjecedto the same form of technological

shocksover time.

(5-12)

Since we are using a cost function, technological progress occurs when and when
technologicalchange is regressivérom (512), pure technological change is given

by the first two elements on the right hand side. The second two elements derogzitnain

technical change while the last two terms measure scale augmented technological progress.

The novelty of tle abovespecification is thait does not require knowledge of the timing of

these technological changes, given that it is hardoinpoint when banks adopt those

technologies andt what poineffects on the cost structure take hold

3.2.4 Datadescription and sources

In order to capturdank-specific cost efficiency, we employ a richly assembled bank
level quarterlyunbalancedpanel data spanning§ years (1998:1 2006:4) for all banks
operating in Zambia as at 200bhis periodis especity special in the Zambian banking
industry because gncompassegearssubsequent to thightening of prudential regulatisn
and enactment abankinglegislationin response to the banking crisis of the 1990we
sample also covers periods of economic turbulence and retasigeoeconomistability and
robust economic growthespecially since 2002 Accordingly, it is expected that these
economic dynamics woultdavealteedthebank sd® behavi ouanneiamd a si ¢

should beeflectedin efficiencyperformance
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