BANKING EFFICIENCY IN COLOMBIA:
A REVIEW OF THE LITERATURE

BY MICHEL JANNA G.*

Research on banking performanceand efficiency
has advanced greatly in the past three decades.
The large number of studies on the subject*
worldwideislargely justified by theimportance of
a properly functioning financial system to the
economy in general. Specifically, thefinancial
system’srolein channeling resourcesto productive
sectors where liquidity is relatively scarce, its
function astheengine of the paymentssystem, and
adsothepart it playsin promoting long-termgrowth
are major factors motivating research into the
efficiency of itsproductivestructure,

In Colombia, too, banks have been the subject of
research studies, though asyet to alesser extent
thanin developed countries. Between 1983 and
2003 barely adozen studieswere carried out on
thefinancial system’scost structure. The present
review will focusonanumber of sudiesthat have
contributed to public debate on banking efficiency
inColombia

Inspesking of banking efficiency, adistinction has
to be made between two concepts: output
efficiency andinput efficiency.

* The author is on the staff of the Banco de la Republica’s
Financial Stability Department. He is solely accountable for
the opinions contained here, which do not necessarily reflect
the views of the Banco de la RepuUblica or its Board of
Directors.

1 For alist of studies on bank efficiency in various countries,
see Berger and Humphrey (1997).

Output efficiency hasto dowiththelikelihood that
thebanking firmisproducing either optimal output
levels(scaeefficiency), or anoptimal combination
of several outputs (scopeefficiency), or both. The
leve of inefficiency ismeasured by comparing the
costs of the current output level with those of an
optimal output level.

I nput efficiency hasto dowith thefirm’scapacity
for using itsinputsefficiently to produce agiven
quantity of output. I nefficiency intheuseof inputs
refersto: (1) thelikelihood of usng moreinputsthan
necessary for producing agiven level of output
(technicd ineffidency), and (2) thelikdiihood of usng
awrong mix of inputsin such production (alocative
inefficiency). Thesetwo typesof efficiency inthe
useof inputsarecaled X -efficiency. X-efficiency is
most commonly meesured by determiningafunction
that describestheindustry’ sbest possiblepractice.
Thisisequivaent toestimating an efficiency frontier
(a minimum cost function, for example) for
comparing how far each firm deviatesfrom such
“ided behavior.”

The Colombian studiesfit into two large groups
on both achronologica and atopical basis. The
first group consistsof papers published between
1983 and 1996 on measuring economiesof scale
in Colombia’s financial sector. They include,
notably, studies by Bernal and Herrera (1983),
Suesclin (1987) and Ferrufino (1991). A study by



Suesciin and Misas (1996) marksthetransition
between the studies on scale efficiency and
thoseoninput efficiency (al so called economic
efficiency or X-efficiency).

Sincethen (from 1996 to 2003), research on
Colombian banks has focused al most
exclusively on seeking measures of economic
efficiency. This may have been because the
country’sfinancial liberalizationinthe 1990s
substantially reduced the entry barriers that
created distortionsin the sector intermsof sunk
costsand lack of competition. It thusbecame
more interesting to study the banks' output
Structureintermsof their ability to useinputsin
the best possibleway (cost-wise), rather than
smply reviewing theindustry’ spostion against
itsaverage cost curve (output scale).

|I. SCALE EFFICIENCY (ECONOMIES OF

SCALE AND SCOPE)

Theliteratureoneconomiesof scaein Colombian
banksbeganwith astudy by Bernd and Herrera
(1983). The study sought to estimate a Cobb-

Douglastypeof cogt functionfor thebankingindustry,
to quantify theelasticity of coststo changesinthe
level of output. The study shows the existence of
economiesof scalein 1981 (Table1).

Because of theassumption madein constructing
thecost function, theaverage cost curveestimated
is not U-shaped but a decreasing monotonous
function. According to thisfinding, theeconomies
of scalewould never beexhausted and therewould
beno optimal scaleof production, sncecostscould
adwaysbesaved by margindly increasingthelevel
of output. Soitisnot possibleto calculatealevel
of scaleinefficiency, because each bank’s current
level of production cannot be compared with an
optimal leve.

Suesclin (1987) and Ferrufino (1991) updated and
improved ontheestimationsof Berndl and Herrera
(2983) by using moreflexiblefunctional formsto
model operating costsand by considering bank
outputsother thantheloan portfolio (Table1). Their
findingsaresimilar for commercid banks, but they
too failed to obtain average cost curves with
minimumsfor thesebanks, sothat it wasimpossible
to determinean optima output level.

TABLE 1

ECONOMIES OF SCALE 1/

Study Period studied Output ES AES 2
Bernal y Herrera (1983) 1981 Loan portfolio 0,93
Suescun (1987) 1983 y 1986 No. of active & passive accts. 0,71 0,83
Ferrufino (1991) 1986-1988 No. of active accounts 0,61 0,82
No. of active & passive accts. 0,67
Suescin y Misas (1996) 1989-1995 Loan portfolio 0,78 1,06
Castro (2001) 1994-1999 Loan portfolio 0,76
Investments 0,18

1/ For commercial banks only.
2/ Amplified economies of scale (AES): Economies of scale that take into account output expansion.
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TABLE 2

CHARACTERIZATION OF COLOMBIAN BANKS’ PRODUCTIVE ACTIVITY

Study Inputs

Outputs

Suescin Misas (1996)
Castro (2001)

Badel (2002)

Janna (2003)

Estrada y Osorio (2003)

Physical capital, labor
Physical capital, deposits, |abor
Financial capital, labor
Physical capital, deposits, |abor
Physical capital, deposits, labor

Loan stock

Loan & investment stocks

Loan & investment stocks

Loan & investment stocks

Loan & investment stocks,
deposits with other intermediaries

The only study to overcome the constraint
described aboveisby Suescin and Misas(1996),
who used atrand og specification of thebanks cost
function and modeled the banking system as a
group of firmsusing physical capita and labor to
produce stocks of loans (Table 2). The cost
function asoincluded thenumber of bank branches
and atemporal trend to quantify [the effect of]
technological changeon costs.

Thestudy measured scal einefficiency by comparing
for each firmthedifference between the unit costs
of producing its observed |oan quantity and the
corresponding minimumaveragecost whenthefirm
operates with its number of branches and the
sector’ saveragefactor prices. Thefindingsreveded
that scaleinefficiency waslow, since operating at
asocialy optimal output level meant only a3.2%
saving of operating costs. Suescun and Misas
(1996) a so corroborated the existence of smple
economies of scale but not economies of scale
involving theopening of new office (Table 1).

II. ECONOMIC EFFICIENCY (ALLOCATIVE
EFFICIENCY AND TECHNICAL

EFFICIENCY)

The first measurement of X-inefficiency in
Colombian bankswas a so made by Suesctiinand

Misas (1996). Applying the thick-frontier
approach,? they used asix-monthly sample of 22
banks between 1989 and 1995 and found that X-
inefficiency accounted for about 27% of
commercid banks total operating costs(Table3).

Itisimportant to point out, however, that the study
didnotincdludefinancia costswithinthebanks cost
structure. Hence, the study’s measure of
inefficiency ignored thegrester part (about 66.2%)
of totd costs, tending to underestimate the degree
of economicinefficiency.

Castro (2001) adopted anintermediation approach
to characterize the productive activity of banks.
According to thisapproach, banking consi sts of
using deposits, physical capital and labor (three
inputs) and producing stocks of loans and/or
investments (two outputs). Thus, thisapproach
takes into account financial costs as well as
operating costs in estimating the cost function,
thereby obtaining amoreaccurate measure of input

efficiency.

2 The “thick frontier” approach divides all financial entities
into different groups according to their historical perfor-
mance in terms of administrative spending on assets, which
makes it possible to separate “efficient” banks from
“inefficient” ones. Once this is done, a cost frontier is
estimated for each group. Cost differences between groups
are considered inefficiencies, while each group’s regression
residuals are regarded as random noise.



TABLE 3

EcoNoMIC EFFICIENCY

Study Period studied Metodology 1/ Average X-efficiency
Suesciin Misas (1996) 1989-1995 TFA 73%
Castro (2001) 1994-1999 DFA 49%
Badel (2002) 2/ 1998-2000 DFA 73%
Janna (2003) 1992-2002 SFA 34%
Estrada y Osorio (2003) 1989-2003 SFA 28%

1/ TFA: thick frontier approach; DFA: distribution free approach; SFA: stochastic frontier approach.
2/ The estimated cost frontier includes Costa Rican, Colombian and Mexican banks. The figure here is the average for Colombian banks.

The estimation methodol ogy used unba anced pa-
nel datafrom 30 banks, covering the period from
January 1994 to December 1999. Castro found
that the Colombian banking sector’srelative cost
efficiency averaged 55.2%, which suggeststhat,
inthe absence of X-inefficiency, thebanks could
reducetheir costsby about 44%in producing the
samequantitiesof loansand investments.

Badel (2002), for his part, sought to broaden the
studies on X-efficiency in Colombian banks
through comparisonswith other banking systems
inLatinAmerica. Tothisend, he estimated acost
function common to Colombian, Mexican and
Costa Rican banks, using information from 54
banks for 1998-2000. Modifying the
intermediation approach used by Castro (2001),
Bade did not regard physical capital asarelevant
input for producing stocksof loansandinvestments.
Instead, he established financia capital asafixed
input, considering it an aternative source of
financing for such outputs.

Badd’sfindingsreveaed that average efficiency
was fairly homogeneous across the countries,
though there was high dispersion within each
country. On average, themost efficient banksover
theperiod under study werethose of CostaRica,
with 77%, followed by Colombian banks (73%)

81

and Mexican banks (66%). However, Colombian
banks were found to be more efficient than
Mexican or CostaRican onesinthelast year of
theperiod studied (2000).

Because of the methodol ogy used, the studiesby
Suescin and Misas (1996), Castro (2001) and
Badel (2002) could only measure inefficiency
reldivetothemost efficient bank or group of banks.
That isto say, their constructionsassumed that the
firmwith thelowest cost per output represented
thebest possible practicein theindustry, ignoring
that the*most efficient” firm might also bewasting
resourcesrelativeto an optimal cost frontier.

More recently, Janna (2003) and Estrada and
Osorio (2004) have tried to overcome that
constraint, so asto obtain estimators of absolute
inefficiency rather thaninefficiency relaivetothe
best-practice bank.

Using a characterization of banking similar to
Castro's(2001), and oninformation from 28 credit
ingtitutionsfor 1992-2002, Janna(2003) estimated
astochastic cost frontier for Colombia sbanking
system. Hefound that thesystem currently presents
anefficiency indicator of around 43% (an average
of 34% for the period studied), which suggestsa
lot of room for reducing costs(Table 3)



Estrada and Osorio (2004), for their part, have
used information for 1989-2003 from different
financid intermediariesto construct acost frontier
for theentirefinancial system. Applying acost
frontier estimation similar to Janna's (2003), they
havefound that theinefficiency indicator for the
average bank is28%, thelowest estimated so far
by any of thestudies.

IIl. TIME VARIATIOINS IN ECONOMIC

EFFICIENCY

Castro (2001), Badel (2002) and Janna (2003)
haveadll tried to measure to what extent banking
efficiency haschanged over time. Their findingsare
mostly smilar and favor the conclusion that grest
advancesweremadein cost savingin the 1990s.

Castro sought to quantify theimpact of various
mergersand acquisitionsontheefficiency of the
entities involved, in 1996-1999. His findings
revealed that, on average, such reorganizations
had anegetiveeffect intermsof efficiency, though
detailed analysis of each case provided mixed
results. For example, privatization and acquisition
by foreign agents subsequently improved bank
efficiency, whereasnationalization had anegative
effect. Between 1994 and 1999, average
efficiency for the banking sector as a whole
(including reorganized and other banks) improved
by 10.3%.

Badel (2002), for his part, constructed time-
varyingindicatorsof efficiency to observechanges
inthe banking efficiency of each of the countries
studied. Hefound that Colombian banksregistered
someimprovement. Ineffect, though they wereless
efficient than Mexican or CostaRican banksinthe
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first half of 1998, by the second half of 2002 their
indicator wasthe best of thethree countries'.

Lastly, Janna(2003) sought to quantify Colombian
banks' efficiency improvementsbetween 1992 and
2002, so astoidentify themajor factorsthat had
caused them. Hisfindingsreveaed that the banks
average efficiency improved by 63% (or 17
percentage points) in those ten years but not
uniformly over the period, for their progresswas
interrupted by thefinancial crisisof 1998-1999.

Janna also showed that efficiency progress
between 1992 and1998 stemmed largely from
changesin general market conditionsthat affected
thewholebanking system (deregul ation, economic
cycle, market deconcentration), whereas
improvements after 2000 resulted from each
bank’s control variables. He concludestherefore
that thisshiftin efficiency-driving variablesbears
out theview that thecrisshad a“ disciplining effect”

onthebanks' cost management. For it detached
progress in efficiency from improvements in
environmental conditionsand gaverelevancetoa
number of variablesunder greater control by each
bank.

IV. DETERMINANTS OF ECONOMIC

EFFICIENCY

Castro (2001) and Badel (2002) aimedto explain
efficiency levelsonthebasis of each bank’sparti-
cular variables(typeof ownership, typeof output,
and other featuresof the entity). In Castro’sstudy,
thesmultaneousinclusion of al relevant variables
inoneregression provided no gatigticaly significant
coefficient. But regressionscarried out with fewer



TABLE 4

DETERMINANTS OF COLOMBIAN BANKS’ X-EFFICIENCY

Variables

Studies

Castro (2001) Badel (2002) Janna (2003)

Owner ship Foreign Not significant Positive
Public Negative Not significant
Company features Size Positive
Offices Negative
Return on assets Positive Negative Positive
Return on equity Positive
Solvency Positive
Type of output Credit deterioration Negative Negative
Output quality Negative
% of commercial loans  Positive Positive
Environment / market conditions Regulatory burden Negative
Economic cycle Negative
Concentration Negative

variablesprovided somesignificant relationships
(Table4). In Badel’sstudy, all thevariables used
weresignificantinasingleregression.

Janna (2003) not only tried to explain banks X-
efficiency intermsof each bank’ sparticular varia-
bles, ashad Castro and Badd, but hea soincluded
some variables that described general market
(environmental) conditions and had the same
behavior for al banks. The inclusion of these
industry-widevariablesprovidedinteresting results,
revealing that regulatory burden, economiccycle
and market concentration all had anegative effect
onefficiency (Table4).

V. OTHER TYPES OF EFFICIENCY

Benefit efficiency isanother way of characterizing
the behavior of afirm. Asin the case of cost
efficiency (economic efficiency), theideaof this
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measureisto gauge abank’ s position against an
optimal frontier of benefits (afunction describing
thegreatest quantity of benefitsthat afinancia entity
can achieve subject toitsindustry characteritics).

In a market with perfect competition, cost
efficiency and benefit inefficiency should beequd.
But, inthe presence of any type of market power,
firmsmay exhibit optimal benefit |evel swithout
operating at minimum cost. Hence, comparing
indicatorsof benefit efficiency and cost efficiency
may cast light on the structure of the banking
market.

The only measurement of benefit efficiency for
Colombia sfinancia sector isto befoundin Estrada
and Osorio (2004). Specifically, the benefit
efficiency of commercial banksisestimated at
around 50%; that isto say, if these banksoperated
optimally they could, on average, double their
benefits. Comparing these authors' benefit-
efficiency measurement with their cost-efficiency



estimation reveal sbenefit efficiency to begreater
than cost efficiency. Similarly, nohighrelationis
foundto exist betweenindividua intermediaries
cost-efficiency and benefit-efficiency measures.
Estrada and Osorio believe that these findings
reflect the existence of some market power inthe
Colombian banking sector.

VI. CONCLUSIONS

The studies on economies of scaleand scopein
Colomhbia sbanking sector weremostly carried out
inthe 1980sand early 1990s, and their findingsin
generd favored theideathere were economies of
scaeinbanksinthoseyears. But thelack of studies
for thesecond half of the 1990sand theyearssince
2000 precludesthe conclusion that economies of
scalepersist today.

Therearefew studies about input efficiency, and
their findingsarerather more heterogeneousthan
those of studies on economiesof scae. Ineffect,
measures of cost efficiency in banking are quite
sensitiveto thefunctional formsof costs, theva
riables chosen asinputsand outputs, the sample
used, and estimation methodol ogies.®
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Although efficiency esimetorsfel withinardatively
broad range (between 28% and 73%), thereis
still potential for the costsof Colombian banksto
be more efficiently managed. This potential is
actualy greater thanin developed countries, where
banks are closer to their efficient frontier.*
Colombian banks have, in fact, begunin recent
yearsto exploit thiscapacity for improving their
cost management, asevidenced by the studiesthat
have measured temporal variations in cost

efficiency.

Lastly, thereissome evidencethat the efficiency
of Colombian banksisinfluenced both by factors
peculiar to each entity (type of ownership, levels
of financia capita, typeof business, sizeof branch
network), and by environmental factorsjointly
affecting the whole sector (regulatory burden,
economic cycle, market concentration, financia
crises). For thisreason, regulatorsand bank ma-
nagers alike hold the main tools for continued
improvement in Colombian banking efficiency.

¢ Berger and Mester (1997).

4 Berger and Humphrey (1997) report that studies on the United
States estimate the country’s economic-efficiency level to
range between 61% and 95%.
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