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abstract: With Brazil and the BRiC economies becoming more important to world growth and 
financial investment, it is important to understand the inner-workings of the financial institutions 
that will help spur on continued economic growth. this article focuses on the recent history of the 
market structure of the Brazilian banking sector as well as the effects of the global financial crisis 
of the late 2000s on the overall relative efficiency of the Brazilian banking sector by using data 
envelopment analysis. the period studied—2002-2011—shows a marked decrease in overall relative 
efficiency in the Brazilian banking sector. the negative effects were felt across the board regardless 
of bank size or ownership type. small and medium sized banks had the most significant drop in rela-
tive efficiency while larger banks were able to weather the crisis more successfully. this alludes to 
the idea that “Bigger is Better” when dealing with financial shocks to banking efficiency, and would 
allow us to summarize that the Brazilian banking sector is not participating in the “Quiet life” of 
concentrated markets. also, looking at ownership type, the study shows that Brazilian banks that 
are controlled by the government were ranked as the most efficient types of banks. their foreign-
owned counterparts, however, were ranked as the least efficient and had a larger drop in overall 
efficiency and participation during the financial crisis than their domestic Brazilian counterparts. 
The article contributes to the continued need for more information on the Brazilian banking sector’s 
history and development. 
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introduction

as many national banking systems around the world were adversely af-
fected by the financial crisis regardless of their participation in so called 
subprime mortgages or risky loan behavior, it is important that we ana-
lyze how banking systems work in various countries in order to better un-
derstand the lead up to and the after-effects of the world financial crisis 
on their financial systems. additionally, with the limited amount of pub-
lished data on BRiC financial systems and on the negative effects of the 
crisis, particularly Brazil, as compared to other economies such as the Us 
or the european Union, the authors felt it important to research this area. 
therefore, the objective of this paper is to better understand the recent his-
tory of the Brazilian banking sector as well as to study the impact of the 

los eFectos de la crisis Financiera internacional en la 
eFiciencia bancaria brasilera 

resUmen: dado que las economías de Brasil y de BRiC son cada vez 
más importantes para el crecimiento mundial y la inversión financiera, es 
importante entender el funcionamiento interno de las instituciones que 
ayudarán a impulsar un crecimiento económico continuo. este artículo se 
enfoca en la historia reciente de la estructura de mercado del sector ban-
cario de Brasil, así como en los efectos de la crisis financiera internacional 
de finales de la década de 2000 en la eficiencia relativa general del sector 
bancario brasilero, usando análisis envolvente de datos. el período estu-
diado, 2002-2011, muestra una pronunciada disminución de la eficiencia 
relativa general en el sector bancario brasilero. los efectos negativos se 
sintieron en todo el sector, independientemente del tamaño del banco o 
de la forma de propiedad. los bancos pequeños y medianos tuvieron la 
caída más significativa en eficiencia relativa, mientras que los bancos de 
mayor tamaño pudieron sobrellevar mejor la crisis.  esto alude a la idea de 
que “entre más grande mejor” cuando se trata de lidiar con choques finan-
cieros a la eficiencia bancaria, y nos permite resumir que el sector bancario 
brasilero no participa en la “vida tranquila” de los mercados concentrados. 
así mismo, al considerar el tipo de propiedad, el estudio muestra que los 
bancos brasileros que están controlados por el gobierno estuvieron catalo-
gados como los más eficientes. sus contrapartes de propiedad extranjera, 
por otro lado, fueron catalogados como los menos eficientes y tuvieron 
una mayor caída en su eficiencia general y participación durante la crisis 
financiera que los bancos brasileros. el artículo contribuye a la continua 
necesidad de conocer más información sobre la historia y el desarrollo del 
sector bancario brasilero. 

palabras claVe: dea, Brasil, bancario, crisis financiera, eficiencia, eco-
nomías de BRiC vida tranquila.

les eFFets de la crise Financière internationale sUr 
l’eFFicience bancaire brÉsilienne.

rÉsUmÉ : etant donné que les économies du Brésil et des Bric sont tou-
jours plus importantes pour la croissance mondiale et l’investissement 
financier, il est important de comprendre le fonctionnement interne des 
institutions qui aident à impulser une croissance économique continue. 
Cet article est centré sur l’histoire récente de la structure de marché du 
secteur bancaire du Brésil ainsi que sur les effets de la crise financière in-
ternationale de la fin des années 2000 sur l’efficience relative générale du 
secteur bancaire brésilien, en utilisant une analyse enveloppante de don-
nées (dea). la période étudiée, 2002-2011, montre une diminution pro-
noncée de l’efficience relative générale dans le secteur bancaire brésilien. 
les effets négatifs se sont fait sentir dans tout le secteur, indépendam-
ment de la taille de la banque ou de la forme de propriété. les banques 
petites et moyennes ont connu la chute la plus significative en efficience 
relative, tandis que les banques d’une plus grande importance ont mieux 
pu faire face à la crise. Cela renvoie à l’idée que « Plus grand, c’est mieux 
» quand il s’agit de faire face à des chocs financiers touchant l’efficience 
bancaire, et nous permet de résumer que le secteur bancaire brésilien 
ne participe pas à la « Vie tranquille » des marchés concentrés. Ainsi, à 
considérer le type de propriété, l’étude montre que les banques brésili-
ennes contrôlées par le gouvernement peuvent être cataloguées comme 
les plus efficientes. leurs contreparties de propriété étrangère, par ail-
leurs, ont été cataloguées comme les moins efficientes et ont connu une 
chute plus grande dans leur efficience générale et participation pendant la 
crise financière que les banques brésiliennes. L’article contribue au besoin 
continuel d’avoir plus d’information sur l’histoire et le développement du 
secteur bancaire brésilien.

mots-clÉs : dea ; Brésil ; bancaire ; crise financière ; efficience ; écon-
omie des BRiC ; vie tranquille.

os eFeitos da crise Financeira internacional na eFiciência 
bancária brasileira 

resUmo: levando em conta que as economias do BRiC são cada vez mais 
importantes para o crescimento mundial e o investimento financeiro, é 
importante entender o funcionamento interno das instituições que aju-
darão a impulsionar um crescimento econômico sustentável. este artigo 
está focado na história recente da estrutura de mercado do setor bancário 
do Brasil, bem como nos efeitos da crise financeira internacional do final 
da década de 2000, na eficiência relativa geral do setor bancário brasi-
leiro, usando uma análise envolvente de dados. o período estudado, 2002-
2011, mostra uma pronunciada diminuição da eficiência relativa geral no 
setor bancário brasileiro. os efeitos negativos foram sentidos em todo o 
setor, independentemente do tamanho do banco ou da forma de proprie-
dade. os bancos pequenos e médios tiveram a queda mais significativa 
em eficiência relativa, enquanto os bancos de maior tamanho puderam 
enfrentar melhor a crise. isto se refere à ideia que “Quanto maior, melhor”, 
em se tratando de lidar com choques financeiros à eficiência bancaria, e 
nos permite resumir que o setor bancário brasileiro não participa na “vida 
tranquila” dos mercados concentrados. igualmente, ao considerar o tipo 
de propriedade, o estudo mostra que os bancos brasileiros que estão con-
trolados pelo governo foram classificados como os mais eficientes. as suas 
congêneres de propriedade estrangeira, por outro lado, foram catalogados 
como os menos eficientes e tiveram maior queda na sua eficiência geral 
e participação durante a crise financeira do que os bancos brasileiros. o 
artigo contribui para a contínua necessidade de conhecer mais informação 
sobre a história e o desenvolvimento do setor bancário brasileiro. 

palaVras-cHaVe: DEA, Brasil, bancário, crise financeira, eficiência, eco-
nomias do BRiC, vida tranquila.
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global financial crisis on the overall relative efficiency of 
the Brazilian banking sector from 2002 to 2011 in order 
to contribute to the need for expanded information on 
the Brazilian banking sector, its history, how the crisis ef-
fected the sector, and how efficiency developed over the 
time period.

the 2002-2011 period showed a noticeable decrease in for-
eign participation in the Brazilian banking sector in terms 
of assets, loans, liabilities and number of foreign owned 
banks. and, by using data envelopment analysis (dea), 
the study showed that the relative efficiency of Brazilian 
banks had a marked decrease during the financial crisis pe-
riod 2007-2010. the negative effect on banking efficiency 
was felt by all types of banks regardless of ownership type 
or size of holdings. the negative effects of the crisis were 
most dramatic on small and medium sized banks that did 
not have the financial reserves to withstand the crisis. 
thus, the data alludes to the “Bigger is Better” analogy for 
banks trying to weather difficult financial times. it is note-
worthy that the negative efficiency developments began 
two quarters before the fall of lehman Brothers Bank, 
which many feel was the beginning of the global crisis, 
and, by 2011, the entire sector had begun to recover the 
relative efficiency loss due to the crisis.

Furthermore, Brazilian public banks (those owned by the 
Brazilian Government) were ranked as the most efficient 
while their foreign-owned counterparts were ranked the 
least efficient. moreover, the data states that large banks 
in Brazil are the most efficient banks overall and they in-
creased their overall efficiency gap between their small 
and medium sized competitors during the time period. 
taken together with their ability to withstand the global 
financial crisis, we found that the Brazilian banking sector 
is not participating in the “Quiet life” scenario of concen-
trated markets. 

the article continues, in section 2, with some background 
on the Brazilian banking sector. section 3 provides a lit-
erature review on efficiency measures, section 4 explains 
the data set and methodology used in the study, section 5 
presents our findings and section 6 provides a number of 
conclusions from our findings. 

background on brazilian banking

the past twenty years have been marked by reform, new 
regulations, foreign investment, new bank entry and exit, 
privatization, consolidation, and changes in competition 
and efficiency in the Brazilian banking sector. additionally, 
the banking system in Brazil allows for banks to operate in 
multiple areas of financial activity. they can combine the 

activities of commercial, investment, development, leasing, 
and mortgage lending banks into a conglomerate bank. 

When focusing on the Brazilian government’s participation, 
influence and instituted changes in the Brazilian banking 
sector, the first step in these series of changes was the 
Real Plan. this was a major stabilization plan developed 
by the Brazilian government in order to reign in years of 
runaway inflation1 and fiscal irresponsibility. the Real Plan 
used a semi-fixed exchange rate in conjunction with more 
open trade and investment policies. the Real Plan gave 
some leeway in its exchange pattern as was seen after the 
mexican crisis in 1994-1995 when the Brazilian govern-
ment began to allow the Real to devalue little by little. this 
led to a full free float of the Real in 1999, after a period 
of intense speculative pressure on the currency leading 
up to the free float (de Paula and alves, 2003). after the 
free float of the Real, the government focused on inflation 
targeting. this inflation targeting helped maintain single 
digit inflation even after the free float, and it continues to 
do so today. 

according to the Brazilian government, the inflation rate in 
1994 was 2,240% and by 1998 it had fallen to 4.85%. in 
the year 2000, after the floating of the Brazilian Real, in-
flation stayed at a respectable 8.03% even with the added 
pressure of the ending of the true semi-fixed exchange rate 
portion of the Real Plan in 1999. this stabilization of in-
flation has continued throughout the study with inflation 
rates between 4-6% for the late 2000s. there was a slight 
increase in inflation during the argentine financial crisis of 
2002/2003 and a brief upturn in inflation at the begin-
ning of the 2008/2009 financial crisis. 

Before the Real Plan, Brazilian banks made a profit from 
inflation charges. inflation charges are felt by non-interest 
bearing deposits and cash deposits. since the banks are 
the issuers of the deposits they receive a part of the in-
flation charges. this charge was a significant percentage 
of Brazilian banks’ profits. In the early 1990s, inflation 
charges for banks accounted for 3.4% of GdP (nakane 
& Weintraub, 2005). However, after the instatement of 
the Real Plan and Brazil changing from a high inflation 
country to a low inflation country, the inflation charges as 
a percentage of GdP dropped to 0.03% in 1995 (de Paula 
& alves, 2003). 

there were two further effects of the high inflation rates. 
First, the over branching of banks as they opened up exten-
sive branch networks in order to obtain deposits as soon 

1 average annual inflation rate for Brazil in the 1980s was 336% 
(Fraga, 2004).



j o u r n a l

r e v i s t a

innovar

25rev.  innovar vol.  24,  núm. 53,  Julio-septiembre 2014

as possible to limit the negative effects of the high levels 
of inflation. the second and more positive effect was a 
high level of investment in information technology. this 
investment was made in order for the banks to be able to 
quickly clear inter-bank balances so as to suffer the least 
amount of negative effects from the high levels of infla-
tion. this helped to institute more efficient bank transac-
tions throughout the banking system (lucinda, 2010).

the increase in bailouts along with other financial and eco-
nomic problems led to additional measures being taken by 
the Brazilian government in order to reign in some of the in-
efficient state banks within Brazil as well as inefficient and 
unsafe private banks. these measures set out to facilitate 
the exit or purchase of inefficient or risky banks. Belaisch 
(2003), Beck, Crivelli and summerhill (2005), neto, araujo 
and Ponce (2005), and nakane and Weintraub (2005) 
take a specific look at the transformations in the Brazilian 
banking sector from before the Real Plan to after the defla-
tion of the Brazilian Real (roughly the period 1990-2002). 

the two main programs set forth by the government to 
shore up public and private banks were PRoes (Program 

of incentives to the Reduction of the state-level Public 
sector in Bank activity) and PRoeR (Program of incentives 
to the Restructuring and strengthening of the national Fi-
nancial system). 

Within PRoes, a state bank had essentially five choices. 
the first choice was to leave the market completely through 
liquidation. second, the bank could allow the federal gov-
ernment to take control and privatize or liquidate the bank. 
third, the bank could privatize on its own. Fourth, the bank 
could be restructured and continue running as a state 
bank. there was a further fifth option of turning the bank 
into a developmental agency (Beck, Crivelli & summer-
hill, 2005). these criteria set by the federal government 
were meant to force states’ hands in the matter and make 
them privatize their banks. With that purpose in mind, the 
PRoes was successful due to the fact that in 2002 there 
were only 14 of the original 32 public banks remaining in 
operation from 1994. of those 14 banks, 9 were ranked in 
the top 50 in terms of total assets in 2002 and in the first 
quarter of 2002, they held 29.4% of total assets, 45.5% 
of total deposits, and 24.6% of total loans. For a more de-
tailed look at the market structure progression see table 1. 
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table 1. market structure of the brazilian banking system 
by branches and ownership, 2002-2011

institutions
 number of Branches in top 50
 number of employees in top 50
 employees per Branch

2002Q1 2006Q1 2009Q1 2011Q1

 16,790 17,936 19,047 19,795
453,214 485,816 547,424 611,116
 27 27 29 31

Public Banks
 Public Banks in top 50
 share of total assets
 share of total deposits
 share of total loans

 2002Q1 2006Q1 2009Q1 2011Q1

 9 9 9 9
 29.4% 30.3% 28.7% 40.9%
 45.5% 42.2% 40.2% 44.1%
 24.6% 26.3% 30.0% 44.0%

domestic Brazilian Private Banks
 domestic Private Banks in top 50
 share of total assets
 share of total deposits
 share of total loans

 2002Q1 2006Q1 2009Q1 2011Q1

 16 21 22 21
 40.8% 44.2% 52.6% 41.1%
 33.7% 33.7% 42.5% 39.5%
 46.6% 49.7% 53.4% 40.9%

Foreign Bank Penetration
 Foreign Banks in top 50
 share of total assets
 share of total deposits
 share of total loans

 2002Q1 2006Q1 2009Q1 2011Q1

 25 20 19 20
 29.8% 25.5% 18.6% 18.0%
 20.7% 24.1% 17.3% 16.4%
 28.8% 23.9% 16.6% 15.1%

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

Private sector banks were compelled to change owner-
ship structure and business style by the PRoeR program 
in 1995 (Program of incentives to the Restructuring and 
strengthening of the national Financial system). Under 
PRoeR, weak, inefficient or threatened banks had the op-
tion to either increase their capital, transfer shareholder 
control or be merged with another bank. in order to facili-
tate the transition and sales of the weaker private banks 
the central bank enacted measures to make it easier for 
stronger banks to purchase their weaker competitors (na-
kane & Weintraub, 2005). 

the PRoeR program saw a dramatic decrease in the 
number of private domestic banks within Brazil, from 146 
in 1994 to only 75 in 2002, of which 16 were among the 
top 50 universal banks. this drop in real numbers of banks 
did not mean a drop in the share of the banking market 
held by Brazilian domestic banks. in terms of share of de-
posits, domestic private banks had a 38.85% share of the 
market in 1993 and a 37.16% share in 2002. additionally, 
their share of the loan market increased from 31.55% in 
1993 to 40.45% in 2002. this increase in the loan market 
was due, in part, to the extreme drop off in the share of 
public sector banks, which fell from 61.88% of the loan 
market in 1993 to a mere 29.07% in 2002 (nakane & 
Weintraub, 2005). Consequently, again, we could say that 
the PRoeR program was a success in what it set out to do, 
which was to eliminate inefficient and unsafe private Bra-
zilian domestic banks. 

With the conclusion of the Real Plan, PRoes and PRoeR 
programs, some would surmise that the government would 
take a smaller part in other banking activities in order to 

allow the market to dictate rates and borrowing. However, 
due to the limited amount of long term loans available 
from private banks within Brazil the federal and state gov-
ernments play a key role in long term financing projects 
as well as long term financing for corporations and indi-
viduals as their goals are more geared toward long term 
development and less toward profit maximization (teixeira 
& mollo, 2006). 

in terms of foreign participation in the Brazilian market, 
the opening of the banking sector and ability of foreign 
banks to purchase Brazilian domestic banks, in correspon-
dence with the Real Plan, led to a large investment by in-
ternational banks within Brazil. With the overall banking 
industry consolidating from 246 banks in 1994 to 155 in 
2002, the number of foreign controlled banks rose from 37 
to 56 in the same time period. additionally, the share of 
the market of foreign banks in terms of net worth, assets, 
deposits, and share of the loan market increased at an as-
tounding rate. the share of the net worth of the Brazilian 
banking sector controlled by foreign banks rose from 7.3% 
in 1993 to 33.6% in 2002, while the share of assets rose 
from 8.4% to 27.7%, deposits from 4.8% to 20.1%, and 
share of the loan market increased from 6.6% to 30.5% 
(nakane & Weintraub, 2005). 

some of the benefits enjoyed by the domestic banking 
client with the onset of foreign bank competition in the in-
dustry included an improved level of service, an increase in 
the number of financial products available to the domestic 
consumer and increased regulation that would allow for 
a more stable domestic banking environment. also the 
simple presence of internationally respected banks helps 
countries to be able to gain access to international capital, 
because the international banks add credibility to the do-
mestic banking market. 

the main negative factor for the domestic banks would 
be the increased costs in competing against a larger in-
ternational bank with a stronger reputation than the do-
mestic bank. the domestic consumer may lose out as well, 
as international banks may not be as willing to offer riskier 
loans for smaller domestic customers (Beck et al., 2005; 
Claessens, demirguc-Kunt and Huizinga, 2001).

Further studies on foreign owned banks in domestic mar-
kets have shown interesting findings. For example, foreign 
owned banks in the United states were shown to be signif-
icantly less efficient than their Us domestic counterparts 
(Chang, Hasan & Hunter, 1993; deyoung & nolle, 1996; 
mahajan, Rangan & Zardkoohi, 1996). these studies ran 
through the early 1990s, when foreign banks were pushing 
their way into the Us banking market. Hence, we could say 
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that the foreign banks do not bring new efficiency gains 
with them. 

However, further research and conjecture would suggest 
that these non-Us and non-Brazilian banks were trading 
off efficiency for rapid growth in market share in ways that 
may not be monetarily efficient, but that do help them 
achieve their long term goals. the data envelopment 
analysis results for the 2002-2011 period shows that the 
foreign banks in Brazil were also less efficient than their 
Brazilian domestic private and public counterparts (for fur-
ther discussion on efficiency in the banking sector based 
on ownership see the Results section below). 

Regardless of the foreign banks’ efficiency actions upon 
entering, the reforms and globalization of the financial sec-
tors in Brazil and indeed all of latin america throughout 
the 1990’s, lead to a marked increase in foreign bank par-
ticipation (yildirim & Philippatos, 2007). according to na-
kane and Weintraub (2005), from 1994 to 2002 Brazil saw 
an increase in the number of foreign owned banks of over 
150% while the total number of banks in the country fell 
to 63% of their number in 1994. this contrast in the suc-
cess of foreign banks versus the overall consolidation of 
the Brazilian banking market shows that the downfall of 
the state and federal banks in Brazil due to PRoes and the 
private banks due to PRoeR did not necessarily transfer 
to the foreign banks within Brazil during the initial 1994-
2002 period. 

the highs that Belaisch (2003) and nakane and Weintraub 
(2005) wrote of had started to wither as from 2002. the 
influence of foreign banks on the top 50 banks total as-
sets also slowly diminished over the 2002-20011 period. 
Foreign banks represented 50% of the top 50 banks in 
Brazil in Q1 2002, but only held 19 of the top 50 spots by 
Q1 2009. the erosion of market power did not limit itself 
to just the number of banks in the top 50, from a market 
share point2-of-view total assets declined from 29.8% in 
Q1 2002 to 25.5% in Q1 2006, to a further reduction to 
18.6% in Q1 2009 and 18.0% in Q1 2011. their share of 
the loan market fell even further starting at 28.8% in Q1 
2002 to 23.9% in Q1 2006 to 16.6% in Q1 2009, to a fur-
ther loss to 15.1% in Q1 2011. 

the shrinkage in foreign bank participation toward the end 
of the study fell dramatically as some foreign banks had to 
re-evaluate their positions during and after the worldwide 
banking and financial crisis of 2008 to 2011. still, some 
foreign banks had already decided to leave the market or 

2 market share of total assets, total deposits, and total loans is ba-
sed on banks represented in the top 50 banks only, and does not 
include foreign banks that are not in the top 50. 

change their participation before this crisis. For example, 
as staub et al. (2010) points out Bank of america sold its 
Bank Boston Brazilian assets to itau in 2006, given that 
they found they were having difficulties increasing their 
market share in Brazil. there were continued mergers and 
acquisitions throughout the late 2000s with the majority 
being larger banks buying out their smaller niche rivals 
(staub, da silva e souza & tabak, 2010). 

additionally, as the market concentrated over the period, 
mergers and acquisitions also changed. it was no longer 
solely larger banks buying out their smaller competitors, 
they moved towards buying other larger players as well. 
When Unibanco merged with itau to become, briefly, the 
largest bank in Brazil at the end of 2008 beginning 2009, 
it showed that consolidation within the large banks was a 
possibility as well. 

literature review of efficiency measures

 “the best of all monopoly profits is a quiet life” 
(Hicks, 1935, p. 8)

this quote from Hicks has been used constantly throughout 
economic literature to represent what some would say 
would be the worst part of monopoly action, that is, in-
action. the “quiet life” would occur when a company has 
more extreme market power and thus exhibits a lower ef-
fort by managers and directors to eliminate inefficiencies. 
this may come about in the form of pricing above mar-
ginal costs, thus relaxing the need to reign in these inef-
ficiencies. therefore, there would be a negative correlation 
between market power and efficiency (Berger & Hannan, 
1998; Casu & Girardone, 2009; maudos & Guevara, 2007).

Berger and Hannan (1998) tested the quiet life hypoth-
esis in concentrated and non-concentrated banking sectors 
and their results came up with a few noteworthy observa-
tions. in regards to marginal costs, managers may not have 
the same pressure to lower their costs and inefficiencies if 
they are in a position to use their market power. addition-
ally, the concentrated market may allow managers to follow 
non-profit maximizing goals. Finally, and maybe the worst 
effect of the quiet life, inefficient and incompetent man-
agers are not held accountable for their incompetence since 
their weak performance is hidden by the artificial margins. 
thus, they are allowed to stay in their positions continually 
hurting the company’s profitability, efficiency and clients. 
this would seem contradictory to the other structural ap-
proach best summarized by demsetz (1973) efficient struc-
ture hypothesis, which states that firms earn market share 
by being more efficient in the use of their resources than 
their competitors and, thus, win market share from them. 
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Frontier analysis is a benchmarking technique where best-
practice firms are considered the frontier of maximum ef-
ficiency, productivity or whichever criteria they choose. 
the frontier that is created is then measured against other 
firms in the market to compare and determine their level 
of efficiency relative to the best-practice frontier setting 
firms. Frontier analysis is also easy to use given that one 
does not require insider information or in-depth knowledge 
of an industry in order to analyze it. Consequently, there is 
no information asymmetry that can affect the analysis of 
the frontier as financial data is used. 

the drawback to frontier analysis is that it basically tells 
managers information they already know. Frontier analysis 
does give managers quantitative proof of what they have 
already observed and it can then lead them to make deci-
sions that can correct those areas where they are behind in 
terms of the benchmark competitors (Berger & Humphrey, 
1997). Furthermore, the application of frontier analysis for 
government approval of mergers or acquisitions cannot be 
left out. By being able to show the different levels of effi-
ciencies merging banks or enterprises have, they can fore-
cast where they will be improving and, thus, validate their 
mergers or acquisitions. 

the parametric models, stochastic Frontier analysis (sFa), 
distribution Free approach (dFa) and thick Frontier anal-
ysis (tFa) and non-parametric models, data envelopment 
analysis (dea) and Free disposal Hull (FdH) are the most 
popular forms of efficiency analysis in the literature. the 
differences are mostly based on the assumptions that a re-
searcher must put on the data in order to use each model. 
the main dividing assumptions are: 1) the restrictiveness of 
the functional form of the model, parametric models being 
much more restrictive than non-parametric models. 2) How 
the model deals with random error. non-parametric models 
assume that there is no error in the system and that all 
variations come from inefficiencies and not, for example, 
from bad luck. Parametric models do use random error and 
inefficiency in their models and, thus, have different effi-
ciency values than a similar non-parametric model. there 
are further differences within parametric methods by way 
of distribution of inefficiency and random error. 

insofar as comparing parametric and nonparametric ap-
proaches, Berger and Humphrey (1997) analyzed 130 
studies on frontier efficiency analysis. they found that in 
general the nonparametric approach found less efficiency 
than the parametric approach. However, the dispersion of 
efficiency was greater in nonparametric than parametric 
frontier analysis. But, as we are more pessimistic about how 
efficient banks and companies in general are run, it would 
give us more reason to select a nonparametric approach in 
order to assess true efficiency in banks/companies. 

When looking at the definition of efficiency, there are 
three main concepts of efficiency that are used throughout 
the literature. these were defined by Berger and mester 
(1997) as Cost, Profit and alternative Profit efficiency, 
which allow for researchers to measure efficiency while 
taking into account market prices and competition instead 
of solely technical efficiencies. determining which concept 
a study will use is vital in deciphering the results of any ef-
ficiency analysis.

in order to study efficiency in a more structured way, we 
can also use parametric efficiency measures. Here the re-
searcher places specifications on the efficiency frontier. 
this allows for more structure and focused evaluation, 
with the benefit of allowing for errors in the measure-
ments. However, if the original form of the model is speci-
fied incorrectly, the measured efficiency will be inaccurate 
(Berger & Humphrey, 1997). 

stochastic Frontier approach (sFa) is one parametric fron-
tier efficiency measure that specifies a functional form for 
the relationship between inputs, outputs, and additional 
environmental factors as well as random error. another 
parametric method is called the distribution free approach. 
dFa also uses a frontier in a functional form in order to 
analyze inefficiencies. dFa is slightly different from sFa 
due to the separation of inefficiencies and error terms. this 
difference is in that DFA assumes that inefficiencies/ef-
ficiencies are stable over time and random error averages 
out over time. a further parametric efficiency frontier tech-
nique is the thick Frontier approach. Here a functional 
form is specified and the derived results assume that the 
top and bottom performance quartiles represent random 
error while the interior quartiles represent inefficiencies. 

non-parametric estimation techniques evaluate technical 
inefficiencies in terms of banks using too many inputs to 
produce their output, or are producing too little output 
for the amount of inputs they have. the non-parametric 
methods focus on technical inefficiencies and, accordingly, 
they do not relate wholly to the cost/profit/alternative 
profit efficiencies that were discussed above. this is mainly 
due to their differences from the parametric models. the 
main differences can be summarized as follows: 1) they 
cannot account for allocative inefficiencies, 2) they cannot 
differentiate between levels of specialization or service 
provided by different banks that may influence perceived 
cost/profit inefficiencies, 3) With no value given for out-
puts, it is impossible to establish whether the output pro-
duced is optimal. 

data envelope analysis has been used to measure inef-
ficiencies and efficiencies in different industries. Further-
more, dea is a non-statistical method, which relies on 
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linear programming. it provides a linear piecewise frontier 
by enveloping the collected data points and thus giving a 
convex production possibilities frontier. it gives us a mea-
sure of relative efficiency of different decision making 
units (dmU) (Halkos & salamouris, 2001). specifically 
nonparametric dea focuses on the direct relationship be-
tween inputs and outputs of a business unit. this ability 
to deal with multiple inputs and outputs is one of DEA’s 
main advantages versus parametric efficiency measures. 
Furthermore they are especially useful when dealing with 
group data, such as bank branches (Bos & Kolari, 2005; 
Camanha & dyson, 2006; Halkos & salamouris, 2004). 

When measuring efficiency, a researcher must look at the 
orientation he or she wishes to use. in efficiency analysis, 
researchers should focus on one of two measures, either an 
input or output oriented measure. as discussed in Coelli 
(1996), input oriented measures focus on how much a firm 
could proportionally reduce its inputs and at the same 
time remain at its current level of production. the output 
oriented measure looks at how much a firm can propor-
tionally increase its produced quantities while not altering 
the amount of input quantities it uses. 

dea was formulated by Charnes, Cooper, and Rhode in 
1978 as a way of measuring efficiency of units in a system 
(Charnes, Cooper & Rhode, 1978). this development al-
lowed for a relative comparison of efficiency between dif-
ferent units. these dmUs transform inputs such as income 
or resources into outputs such as services or products. Con-
sequently, in dea analysis, we have to be able to collect 
data for the same inputs and outputs for the dmUs being 
studied in order to make a successful comparison. 

Charnes, Cooper and Rhodes (1978) developed their dea 
measure in terms of constant returns to scale (CRs) which is 
often referred to as the CCR model. While Banker, Charnes 
and Cooper (1984) proposed a dea measure in terms of 
variable returns to scale (vRs) which is often referred to 
in the literature as the BCC model. the CRs model is ap-
propriate when all dmUs are functioning on an optimal 
scale; however, if there are factors in the market that may 
lead to non-optimal scale functioning such as imperfect 
competition, market shocks or other factors, then a vari-
able Return to scale (vRs) model is more appropriate. if 
not all of the dmUs are producing at an optimal level then 
the conditions can lead CRs models to confuse technical 
efficiencies and scale efficiencies. on the other hand, the 
vRs model will allow for calculating technical efficiency 
without the problems of scale efficiencies as in the CRs 
model (Coelli, 1996). 

also, dea weighs separate efficiency factors differently. 
if we analyze the weights associated with each variable 

in our efficiency, we can see whether a firm is focusing 
on just one or two of the efficiency factors or on all of 
them. With this, we can determine whether a firm “special-
izes” in a certain area of efficiency. However, as it may be 
very strong in one or two areas, this would give the firm 
an overall efficient score, while, technically, it is not effi-
cient in other factors. so, we could still suggest improve-
ments in banks that are deemed fully efficient (Halkos & 
salamouris, 2001). 

in terms of data collection, it is often difficult if not impos-
sible to obtain certain types of data from a bank or firm, 
which means that we must use available data. Hence, non-
parametric analyses rely on accounting data such as costs, 
outputs, inputs, revenues, profits and the like (Berger & 
Humphrey, 1997). these variables are then used to deter-
mine the benchmark for the industry to which the banks 
being studied can be compared. in other words, a set of in-
dices is created that can be used to compare a wide range 
of factors within multiple groups. this could then be used 
in order to compare different groups of banks within the 
Brazilian market, domestic versus public, versus foreign 
bank efficiencies. 

the technical efficiencies ratios that dea determine are 
equal to a weighted sum of outputs over a weighted sum of 
inputs. the weights are determined for each dmU by deter-
mining the efficiency frontier for the group as a whole using 
a maximization of the efficiency ratio so that every dmU is 
equal to or less than one. dmUs that lie on the frontier are 
termed efficient and those that do not lie on the frontier are 
termed inefficient (Halkos & salamouris, 2001). 

Furthermore, it is important to note that there are two 
main approaches to DEA in terms of banks’ economic ac-
tivities, the intermediation approach and the production 
approach. 1) intermediation approach: this dea approach 
sees banks as an intermediary between those wanting 
to invest their funds and entities that wish to use those 
funds. in terms of the use of inputs and outputs, this ap-
proach considers the financial value of outputs related to 
deposits, loans, and securities, while, when looking at in-
puts, it focuses on the financial costs related to liabilities. 
2) Production approach: this dea approach sees banks as 
the supplier of services for depositors. therefore this ap-
proach sees outputs consisting of the number and value of 
transactions over a period of time, and inputs are focused 
on labor and capital. 

staub et al. (2010) looked at efficiency developments in 
the Brazilian banking sector from 2000-2007. Using dea 
analysis they were able to determine that Brazilian banks 
have lower cost efficiency than their european and U.s. 
counterparts. the authors added extra measures to dea 
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in order to account for cost as well as allocative and tech-
nical efficiencies. they found that public banks were the 
most efficient in terms of cost, technical and allocative ef-
ficiency, which would seem to go against popular theory 
that public banks have an agency problem. Furthermore, 
they found that cost efficiency, in general for all bank 
types, hovered around 0.44 efficiency throughout the 
study, and allocative inefficiencies rose during the 2002-
2007 period. therefore, their overall results did not show 
improvement in efficiency in the Brazilian banking sector. 
also, they found that non-performing loans are a key in-
dicator of banks’ efficiency levels. Not only did they run 
dea analysis, they also analyzed the setup of the Brazilian 
banking sector in order to determine why the numbers may 
be so different than their foreign counterparts. one thing 
they noted was that as the corporate bond market is not 
developed in Brazil and firms are forced to use banks more 
for their financing, consequently, banks play a more impor-
tant role in the economic development of private sector 
financing than in other countries. 

an additional study on Brazil focused on the profitability 
and spreads of public banks versus private banks. Barros 
(2008) found some important notes for possible effi-
ciency/inefficiency rankings of banks. The author noted 
that the public banks in Brazil are run as private institu-
tions even though they are government owned. this is due 
in part to the fact that public banks are also listed on the 
stock market and, thus, are under pressure to remain prof-
itable and competitive. the article also points out that the 
Brazilian government uses the public banks to implement 
their social policies. the funds made available to the public 
banks in order to cover these programs sometimes do not 
equal their actual costs and the public banks must pass on 
these incurred costs to their clients. this then leads to a 
lower efficiency rating even though it is not necessarily the 
management’s failure to control costs that added these ex-
traneous costs to their bottom lines. the author found gov-
ernment policies that add costs to public banks actually 
increase the profitability of the private banks in the sector, 
because these increased prices to public bank customers 
allowed for private banks to raise their prices, increasing 
their spreads and profitability as they did not have the in-
creased cost burden. 

another dea study on the Brazilian banking sector was un-
dertaken by Pires Goncalvez (2008) over the 1995-2006 
period. the study used dea efficiency scores as a proxy for 
management quality within the Camel (Capital adequacy, 
asset quality, management quality, earnings ability and 
liquidity position) bank rating system. the results showed 
that there were differences between efficiency scores 
that could help indicate at risk banks with quality control 

issues. the study analyzed the top 50 banks in Brazil and 
found that over the period, public banks were more effi-
cient than their private bank counterparts. also noted was 
the overall increase in efficiency scores from 0.74 in 1995 
to 0.87 in 2005. 

Casu, Girardone and molyneux (2004) studied multiple eu-
ropean banks from 1994 to 2003. in their study, they used 
dea to model banking efficiency over the period. they 
were able to point out cost efficiency gains in numerous 
countries’ banking industries over the period studied until 
2000. the increased inefficiency or wastage after 2001 
could be attributed to increased competition and the influ-
ence of further deregulation and preparation for the intro-
duction of the euro. 

Kirkwood and nahm (2006) viewed banks as intermedi-
aries and used two separate dea models based on cost 
efficiencies in order to analyze the australian banking 
market for the 1995-2002 period. the two models were 
used in order to test for banking service efficiency and 
profit efficiency. Their study showed that the large/major 
banks had increased their banking service, profit and rev-
enue efficiencies over the period while medium sized banks 
maintained the same levels of banking service efficiency 
and suffered a decline in profit efficiency and revenue ef-
ficiency. they also noted that these increased efficiencies 
were rewarded with higher stock valuations. 

a Greek study from 1993-2005 by delis, Koutsomanoli-
Filippaki, staikouras and Gerogiannaki (2009) was used 
in order to compare sFa cost and profit efficiencies to 
dea. the period was marked by financial reforms, eco-
nomic crises and joining the euro. With their sFa analysis 
they found that Greek banks were significantly better in 
terms of cost efficiency versus profit efficiency. addition-
ally, large banks were found to be slightly more cost ef-
ficient than their smaller counterparts. While in terms of 
profit efficiency, the medium and small banks had greater 
profit efficiency then their larger counterparts, which may 
be explained by smaller banks taking greater risks in their 
loan portfolios. Furthermore, their sFa analysis found that 
private banks had superior profit and efficiencies and had 
improved their cost efficiencies over the period to approxi-
mately the superior cost efficiency level of the public banks. 
Using the same variable set, their dea analysis gave sig-
nificantly lower efficiency scores than sFa. they also found 
that efficiency improved over the entire period using dea, 
while efficiency increased with sFa until 2002 when it 
began to decrease. they further note that the dea and 
sFa do give weakly consistent rankings over the period for 
cost efficiency. However, both did reach the same conclu-
sion in that bank size has a positive relationship with cost 
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efficiency, yet they conflicted on the relationship between 
ownership (private versus public) and cost efficiency.

Bos and Kolari (2005) set out to analyze the economic mo-
tivations for geographic expansion by Us and european 
banks. their study uses both stochastic frontier approaches 
for cost and profit in order to test for economies of scale 
and scope for the 1995-1999 period. they found that in 
general, the large Us and european banks have increasing 
profit returns to scale and similar increasing profit returns 
to scope. therefore, they are driven to increase their size 
in order to take advantage of their returns to scale and 
scope. also, they find that large Us banks are more profit 
efficient than their large european counterparts. and, in 
general, they found that small banks (regardless of region) 
have higher cost efficiencies while lower profit efficiencies 
in comparison to the larger banks. 

Also in a similar study, Schure, Wagenvoort and O’Brien 
(2004) used dea to solely analyze the european banking 
sector from 1993 to 1997. their study found that larger com-
mercial banks were more productive and efficient than their 
smaller european counterparts over the entire time period. 

in their study of 15 organization of economic Co-opera-
tion and development (oeCd) countries, lozano-vivas and 
Pastor (2006) focused on macro-economic efficiency as 
well as financial efficiency developments from 1980-1997. 
Using dea analysis, they developed both a worldwide 
macro-economic efficiency and a financial efficiency fron-
tier. they did this by determining inter- and intra-country 
efficiency and testing for productivity changes, before an-
alyzing any relationship or associations between the three. 
the countries showed a convergence of macro-economic 
and financial efficiencies over the time period with nearly 
all countries showing an increase in efficiencies. 

When focusing on another BRiC (Brazil, Russia, india, and 
China) economy, specifically india, shanmugam and das 
(2004) divided banks into separate groups based on owner-
ship and size. they noted that the indian regulatory agency 
was trying to foster economic growth, which influenced 
their choices of variables for their analysis. their sFa study 
focused on the banking reform period of 1992-1999. they 
found that all forms of banks did improve their technical ef-
ficiency especially in the investments variable, which follows 
the regulatory agency’s desire to increase economic growth. 
they report that state-owned and foreign banks were more 
efficient than their private indian bank counterparts over 
the period. moreover, on average, indian banks were only 
achieving a 45% technical efficiency rating, leaving them 
much to work towards in the future. 

a later analysis of the indian banking sector performed 
by debnath and shankar (2008) focused on 2004-2005. 

their findings were interesting as they were among the few 
authors to show a negative relationship between bank size 
and efficiency. their dea analysis of the period showed 
that medium sized banks were the least efficient in com-
parison to large or small banks. they also found that no 
banks were facing increasing returns to scale regardless of 
size or ownership and that any mergers, in order to elimi-
nate inefficient banks, would be counterproductive if they 
were looking to gain efficiencies. 

data and methodology

the data set is taken from statistics on the top 50 uni-
versal banks in Brazil from the Banco Central do Brasil 
(Brazilian Central Bank). We analyzed 37 quarterly reports 
from the first quarter of 2002 to the first quarter of 2011 
representing the lead up to the financial crisis and after 
the financial crisis for these top 50 banks. this allowed 
for 1850 possible total bank quarter observations. the au-
thors feel that the top 50 banks represent a significant 
part of the market, as they never dip below 82% of the 
total assets in the market. 

the bank data is divided in terms of bank size based on 
total assets and ownership type set forth by the Central 
Bank of Brazil. Public banks are defined as banks that are 
owned by the federal or state governments, Private do-
mestic Banks, and Foreign Banks3 in order to better gauge 
whether or not these factors have any influence over effi-
ciency scores.

We used the dea measure of efficiency to test for effi-
ciency in the Brazilian banking sector. in terms of inputs 
versus outputs oriented dea, we decided to use an input 
oriented dea model focusing on cost efficiency. this is 
designed to better show managerial effectiveness for 
controlling costs that come about with more intense con-
centration on the market. it allows us to test for possible 
market power as the efficiency scores will help us deter-
mine whether bank managers are running a more efficient 
bank. additionally, in input oriented models, technical in-
efficiency is shown as a proportional reduction in input uti-
lization. this allows us to use the dea score as a proxy for 
effects of competition on managerial efficiency. We also 
note that we see banks as intermediaries and thus use the 
intermediation approach to analyze banks. 

Within the body of literature, there is discussion on returns 
to scale and their effect on dea analysis. the constant re-
turn to scale model functions only when all dmU are func-
tioning at an optimal scale. this would not seem to hold 

3 Foreign controlled banks as well banks with foreign participation.
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true for a study of Brazilian banking as factors such as im-
perfect competition, financial constraints, government so-
cial programs pressed upon public banks would all affect 
a bank’s ability to operate at an optimal scale. The vari-
able return to scale approach has been more widely used 
throughout the literature and would seem to fit better 
within our analysis.  

detailing the outline of the methodology of dea. 

* = min 

subject to:

l

l

j ijj

n

ij

i rjj

n

r

x x i m

y y

≤ = …

≥

=

=

∑
∑

          

          

1

1 0

1 2Θ , , ,

   

1 

                          

r s

j

jj

n

j

= …

=

≥ =
=∑

1 2

0 1 2
1

, , ,

, ,

l

l ……,n

Where:

Bank0 represents one of the n banks being analyzed.

l represents the weight given to each bank that forms the 
efficiency frontier.

* is the input oriented efficiency measure for Bank0. 

xi are the i-th inputs for Bank0.

yr are the r-th outputs for Bank0.

if we have * = 1, Bank0 would be considered to be on the 
efficient frontier and be a best-practices bank in terms of 
cost efficiency. When we measure the bank and it receives 
an efficiency score of * = 1, this means that Bank0 is on 
the efficiency frontier. if the * of a bank’s DMU is less 
than 1, then it is considered inefficient in terms of the best-
practice efficient banks. therefore if * = 0.75 we would 
say that Bank0 is inefficient with 75% cost efficiency in 
terms of the best-practice banks that form the frontier. in 
other words, they are 25% less efficient than the fully ef-
ficient banks. 

in terms of the inputs and outputs used for our study, we 
have inputs of: interest expenses to show the cost of in-
terest baring products, operating expenses net Personnel 
expenses to show the cost of running the bank minus 
the personnel costs, and Personnel expenses to show the 
amount spent on the labor force in order to produce bank 
outputs. these characterize the inputs needed in order for 
banks to perform their actions as intermediaries between 
depositors and borrowers. the outputs used are invest-
ments, total loans & leases net of provision for loan losses 

to show the output of loans and leases that banks have 
produced, and total deposits as this is also considered an 
output as the desirability or demand for a bank’s services 
can be derived from its total deposits.

then, for explanatory purposes, we use total assets for 
scaling the banks in order to allow us to determine whether 
bank size demonstrates differences in efficiency in the 
market. We additionally analyze the results by controlling 
for ownership type noted by Foreign owned banks, Public 
Banks that are controlled by the federal or individual state 
governments, and domestic Private Brazilian banks. 

We used the deamax software developed by Cheng Gang 
of Peking University and Qian Zhenhua of the University 
of science and technology of Beijing, China (Cheng & 
Qian, 2011), to conduct data envelopment analysis. Con-
sequently, in this analysis we used a one-stage dea model 
with vRs in order to analyze input-oriented cost efficien-
cies in the Brazilian banking industry. 

empirical results

overall efficiency scores

the quarterly results derived from the data envelopment 
analysis show that over the 2002-2011 period, the overall 
average relative efficiency of banks in Brazil had a slightly 
negative path. table 2 and Chart 1 both show the overall 
yearly average dea efficiency scores for the industry (note 
that in Charts 1, 2, 3 and 4 and tables 2, 3, 4 and 5 that 
the yearly 2011 dea scores are represented by the first 
quarter scores). We have divided our analysis into two 
parts. one is based on ownership type and the other on 
the size of the banks where we have divided the banks 
into groups of the top 5, top 10, Banks 6-10, Banks 10-50, 
Banks 11-25, Banks 26-50 and an all bank average. the 
scores are divided between bank average and weighted 
average dea efficiency scores average, where total assets 
are used as the weight.

it is important to note that dea efficiency scores are rela-
tive measures of efficiency; here, they only compare effi-
ciency for the quarter that is under analysis. therefore, it 
is best to say that the efficiencies scores are in relation to 
the most efficient banks in that period. However, it can be 
used to compare overall relative efficiency in the market 
over time to gauge whether certain groups are becoming 
less or more efficient relative to their peers, which follows 
with the notes from Pires Goncalves (2008) study over the 
1995-2006 period and Staub et al.’s (2010) study over the 
2000-2007 period.
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cHart 1. average yearly dea efficiency scores by 
ownership type 2002-2011
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earlier studies by staub et al. (2010) and Pires Goncalves 
(2008) found an increase in efficiency scores from 1995-
2006, and our study does find an increase in efficiency 
at the beginning of our study 2002-2005, but post 2005 
there is a decrease in efficiency in the sector. the empir-
ical results show that the average bank’s Efficiency Score 
for 2002 was 88%, then an increase to 91.5% in 2004, 
followed by a decrease to 85% by 2006 with a further 
decrease to 76% for 2009 and an upturn to 80% for the 
first quarter 2011, and an overall dea efficiency score of 
84% for the 2002-2011 period. this downward trend is 
lessened when we take bank size into the equation. By 
using weighted averages, we end up with a 2002 score of 
93.9%, 94.4% for 2006, 93.2% for 2009, and 96.2% for 
Q1 2011 with an overall weighted average dea efficiency 
score for the sector at 94%. this would give weight to the 
idea that the efficiency in the market was more stable than 
declining if we focus on the larger banks. However, we dis-
cuss Bank size and efficiency later in this chapter. Charts 
1 and 2 and tables 2 and 3 give the yearly average and 
Weighted average dea efficiency scores. 

cHart 2. weighted average yearly dea efficiency scores by 
ownership type 2002-2011
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one can note the influence of the financial crisis of the late 
2000s on the efficiency scores as the average efficiency 
scores drops 10% from 2007 to 2008 or the beginning of 
the crisis, while the efficiency scores maintain their 2008 
levels for 2009 and start to recover in 2010.

also noteworthy, as in Pires Goncalves (2008) study from 
1995-2006, it was found that most quarters have approxi-
mately half of the banks with an efficiency score of 1 or 
fully efficient. this is consistent with the dea efficiency 
scores that our study obtained. this nearly 50% ratio of 
fully efficient banks continued for each quarter of our 
study as well from 2002-2011. the fully efficient banks were 
found throughout the top 50 banks; however, they were 
found more often in the higher rankings of the top 50. 

efficiency scores by ownership type

Focusing on ownership type and dea efficiency scores, 
there are numerous important results that we perceive. 
First, Public Banks consistently ranked more efficient than 
their Foreign owned (approximately 10%) and Private do-
mestic (approximately 5%) counterparts over the life span 
of the study. in only one quarter in the 2002-2011 period, 
did Public Banks not have the highest efficiency score. this 
goes against the popular belief that Public institutions 
such as banks are inherently less efficient as well as the 
criticism leveled against Brazilian Public Banks in Brazil 
during the time of the study (Pires Goncalves, 2008). 

However, the results show that, throughout the study, 
Public Banks ranked higher on average and in terms of a 
weighted average than all other banks. this is shown by 
the fact that over the period, Public Banks’ weighted av-
erage dea efficiency score is almost 1) this higher effi-
ciency in Public Banks was also found in earlier studies 
for 1995-2006 by staub et al. (2010) and Pires Goncalves 
(2008). tables 2 and 3 and Charts 1 and 2 visualize the 
yearly dea efficiency scores by ownership type. 

We surmise that this phenomenon has something to do 
with managers in the Public banks being able to have fi-
nancial support and backing from the federal or state bud-
gets and, thus, not being as pressured by market pressures. 
then the fact that the Public Banks act and function al-
most as private banking, since many of the Public Banks 
actually have shares available, they are run with a more 
focused efficient approach than a “typical” public enter-
prise. the combination of these two phenomena allow for 
managers to weather downturns better than their private 
counterparts as they do not need to incur inefficient costs 
in order to survive in turbulent economic times, such as the 
current financial crisis. 
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table 2. average yearly dea efficiency scores by ownership 
type 2002-2011

year public banks
Foreign 

participation 
banks

domestic 
private banks

average all 
banks

2002 0.955163219 0.816672849 0.946593693 0.883983165

2003 0.963798739 0.865968276 0.966492633 0.922564895

2004 0.962090575 0.885009022 0.921523162 0.915272465

2005 0.8840269 0.882237939 0.81055259 0.85351427

2006 0.942929536 0.872142497 0.800975865 0.85522726

2007 0.916728889 0.813446514 0.867381963 0.85482863

2008 0.899710917 0.652060398 0.793334892 0.755723095

2009 0.861735583 0.682091329 0.799797532 0.761445325

2010 0.78111975 0.733967388 0.763114726 0.754696695

2011 0.829238889 0.7641946 0.819354238 0.79906962

average 0.8996543 0.796779081 0.848912129 0.835632542

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

a further note on ownership and efficiency is how Foreign 
Banks consistently rank as the least efficient banks on av-
erage over the period. the average Foreign Bank scored a 
79.7% in the 2002-2011 period which is 10% less than public 
banks and 5% less than Private domestic Brazilian banks. 

the low efficiency average is greatly affected by the se-
vere drop in Foreign Bank efficiency scores during the last 
half of the study. However, previous studies did note that 
foreign banks were the least efficient banks in the Bra-
zilian banking sector (Pires Goncalves 2008 & staub et al., 
2010). the large drop corresponds to the worldwide finan-
cial crisis which saw many foreign banks decrease their 
participation outside of their core home markets, for ex-
ample Foreign Bank participation in Brazil fell in terms of 
total assets, total deposits and total loans over the life 
span of the study. 

From 2007 to 2008, Foreign Bank efficiency dropped over 
15% which corresponded to the decline in overall market 
share and participation in the whole sector as discussed 
earlier. While taking into account the Pre-Financial crisis 
period, the Foreign Banks were actually, on average, more 
efficient than their Private domestic competition. the 2004-
2007 average scores of 88% efficiency for foreign banks 
and 84% efficiency for Private domestic banks which then 
switched positions for the 2008-2011 period with Foreign 
banks having a 70% efficiency score while domestic Private 
banks, dropped to a 79% efficiency score.

there are many factors that may influence these overall 
numbers. to begin with, foreign banks may be using inef-
ficient paying schemes with their workers. this may come 
about from the need for higher ex-patriot pay packages to 

lure executives away from their home country. additionally, 
factors in the home markets of foreign banks may have led 
them to re-evaluate their positions abroad and focus their 
attention on their home markets and, thus, relax their man-
agerial controls in foreign markets. as the foreign banks 
are also private, they do not have the backing of the fed-
eral government and, therefore, cannot weather the finan-
cial storms as well as their Public Bank counterparts. this 
may lead to the selection of less than optimal input pricing 
due to volatility in the market. 

table 3. weighted average yearly dea efficiency scores by 
ownership type 2002-2011

year public banks
Foreign 

participation 
banks

domestic 
private banks

average all 
banks

2002 0.992644186 0.849832179 0.982858976 0.939973191

2003 0.995523475 0.946747308 0.985759312 0.978479729

2004 0.967544244 0.961091815 0.956635461 0.962223853

2005 0.944829059 0.943550451 0.894264249 0.927071418

2006 0.993901233 0.954448974 0.888301628 0.944684766

2007 0.990776782 0.904032842 0.932705383 0.943011233

2008 0.988364117 0.834377726 0.856223358 0.892175381

2009 0.988851795 0.862065817 0.908620312 0.932665628

2010 0.982891028 0.870859452 0.861184223 0.915222307

2011 0.990241579 0.866525578 0.97779427 0.962118075

average 0.98355675 0.899353214 0.924434717 0.939762558

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

Furthermore, as we can see by the weighted averages, 
the larger foreign banks were more efficient than their 
smaller counterparts; this may have something to do with 
their market selection. they may be targeting particular 
customer segments that, although possibly inefficient, do 
bring a better return. thus, they may be selecting less than 
optimal efficient inputs, but their financial return seems to 
be quite positive regardless of the inefficiency. 

the changes in the weighted average scores would lead 
us also to surmise that it is not only the Foreign banks 
that have separate management goals. the gaps between 
average and weighted average efficiency scores shows us 
that it is not only the type of bank that may determine 
their input and managerial selections, but their size as well. 

switching our focus to the size of banks and their effi-
ciency scores shows us other interesting points especially 
when considering the “Quiet life” scenario discussed ear-
lier. the results show that over the period of the study, 
the larger banks were better at maintaining their efficiency 
scores than their smaller counterparts. 
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efficiency scores by bank size

similar to the common conception that public banks would 
be less efficient due to their nature and oversight, larger 
banks would seem to be less efficient as they would typi-
cally have more levels of bureaucracy, overhead costs and 
less direct oversight as managers would have larger groups 
of employees to watch. nevertheless, just as in the Public 
Banks, the larger banks in Brazil are consistently the most 
efficient. looking at Charts 3 and 4 and tables 4 and 5, 
we can see that the top 10 banks in Brazil over the period 
have lengthened the gap between themselves and Banks 
11-50. in 2002, the difference between the top 10 Banks 
in Brazil and the rest of the top 50 was approximately 
0.073, and the bottom 40 banks were 7% less efficient 
than the top 10 banks. By 2006, it had reached 13% and 
by 2010 the gap had expanded even further to where the 
smaller banks were nearly a quarter less efficient than their 
larger competitors. 

Furthermore, if we look at the smallest banks, Banks 26-
50, we can see that they have the lowest efficiency scores 
of all indeterminate of average or weighted average. there 
were only two years, 2009 and 2011,4 where they ranked 
higher than their other smaller bank competitors in Banks 
11-25. this consistently lower efficiency score coincides 
with smaller banks inabilities to achieve scale economies 
due to their limited size. 

cHart 3. average yearly dea efficiency scores by bank size 
2002-2011
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source: Banco Central do Brasil and author calculations. top 50 based on total assets.

if we focus solely on the top 10 Banks, we can see that 
they have maintained their overall average efficiency re-
markably well. they have maintained mid to high 90% 
efficiency ratings without fail throughout the study. this 
would lead us to surmise that the managers of the larger 

4 year 2011 is represented by Q1 2011 only.

banks have been better able to weather the economic cli-
mate of Brazil and leverage their size to help maintain 
competitive and efficient cost management policies. these 
efficiencies, in theory, could then be passed onto their cli-
ents which would then make their services more attractive 
and thus bring in more clients.

table 4. average yearly dea efficiency scores by bank size 
2002-2011

year
top 5 
banks

top 10 
banks

banks 
6-10

banks 
10-50

banks 
26-50

banks 
11-25

average 
all banks

2002 0.98804 0.94271 0.89738 0.86930 0.85989 0.88497 0.88398

2003 0.99576 0.99128 0.98680 0.90538 0.90347 0.90857 0.92256

2004 0.98081 0.96984 0.95886 0.90162 0.88294 0.93276 0.91527

2005 0.92674 0.93949 0.95224 0.83201 0.78619 0.90839 0.85351

2006 0.94745 0.96259 0.97773 0.82838 0.79576 0.88275 0.85522

2007 0.96282 0.95709 0.95136 0.82926 0.82282 0.83998 0.85482

2008 0.91637 0.92439 0.93240 0.71355 0.70146 0.73371 0.75572

2009 0.95745 0.94640 0.93535 0.71520 0.73387 0.68408 0.76144

2010 0.94673 0.92526 0.90379 0.71205 0.70280 0.72747 0.75469

2011 1 0.98341 0.96683 0.75298 0.76799 0.72795 0.79906

average 0.96222 0.95425 0.94627 0.80597 0.79572 0.82306 0.83563

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

the dominance of the larger banks in terms of dea effi-
ciency scores is best represented when comparing the av-
erage efficiency scores (Chart 3 and table 4) versus the 
weighted average efficiency scores (Chart 4 and table 5) for 
all banks. We can see that when taking into account total 
assets as a proxy for bank size we find that the overall ef-
ficiency score is markedly higher, for example 2002 88.3% 
to 94%, 2004 91.5% to 96.2%, 2006 85.5% to 94.4%, 
2008 75.5% to 89.2%, 2010 75.5% to 90.5%, this further 
stresses the dominating efficiency of the very large banks.

cHart 4. weighted average yearly dea efficiency scores by 
bank size 2002-2011

1,00

0,90

0,80

0,70

0,60

0,50
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Weighted Top 5 Banks
Weighted Banks 6-10

Alls Banks Weighted Average

Weighted Top 10 Banks
Weighted Banks 10-50

Weighted Banks 26-50 Weighted Banks 11-25

0,55

0,65

0,75

0,85

0,95

source: Banco Central do Brasil and author calculations. top 50 based on total assets.



36 rev.  innovar vol.  24,  núm. 53,  Julio-septiembre de 2014

INBAM  2013
table 5. weighted average yearly dea efficiency scores by 
bank size 2002-2011

year
weighted 

top 5 
banks

weighted 
top 10 
banks

weighted 
banks 
6-10

weighted 
banks 
10-50

weighted 
banks 
26-50

weighted 
banks 
11-25

all banks 
weighted 
average

2002 0.9918 0.9645 0.8760 0.8614 0.8422 0.8680 0.9399

2003 0.9956 0.9947 0.9912 0.9153 0.8850 0.9269 0.9784

2004 0.9752 0.9729 0.9655 0.9189 0.8757 0.9341 0.9622

2005 0.9306 0.9358 0.9535 0.8889 0.7787 0.9256 0.9270

2006 0.9492 0.9573 0.9803 0.8873 0.8007 0.9163 0.9446

2007 0.9637 0.9564 0.9355 0.8819 0.8354 0.8981 0.9430

2008 0.9196 0.9181 0.9142 0.7351 0.7060 0.7491 0.8921

2009 0.9572 0.9612 0.9719 0.6952 0.7150 0.6819 0.9326

2010 0.9410 0.9414 0.9428 0.7080 0.6965 0.7142 0.9051

2011 1 0.9906 0.9527 0.7375 0.7514 0.7279 0.9621

average 0.9624 0.9593 0.9484 0.8230 0.7887 0.8342 0.9387

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

if we look at the after effects on efficiency of the recent 
financial crisis, we see that overall, in 2008, the efficiency 
scores across the board suffered. The Top 5 banks’ effi-
ciency scores dropped on average 4.5% in 2008. the 
drop was further pronounced when looking at the smaller 
banks: 15% for Banks 11-25 and 13% for Banks 26-50 
and their subsequent difficulties in returning to pre-2008 
relative efficiency. since the main drop in 2008 overall ef-
ficiency has stagnated for the smaller banks in 2009 and 
2010, though through Q1 2011, the efficiency scores have 
improved slightly. this leads us to believe that the smaller 
banks were unable to deal with the after effects of the 
crisis and that their managerial limitations due to their small 
size has made it more difficult for them to keep up with 
their larger counterparts in terms of efficiency. While, on the 
other hand, the larger banks were in a better position to 
weather the financial crisis as we see that by 2009, the rela-
tive efficiency of the top 5 banks was back to its pre-crisis 
levels. so in terms of relative efficiency, bigger is better. 

the counter intuitive thinking that large banks are actually 
more efficient than their smaller more “nimble” counter-
parts holds true in Brazil. Focusing on the combination of 
continuous concentration in the market as well as the larger 
banks consistently achieving higher efficiency scores, the 
growing gap between the large and small banks, and the 
feeling that bigger is better in terms of efficiency, we feel 
that the Brazilian banking sector is certainly not taking 
the “Quiet life” approach. the top 10 Banks are consis-
tently efficient and growing their businesses thus doing 
the exact opposite of what the “Quiet life” theory would 
suggest they would. 

the effects of the Financial crisis 
on banking efficiency

as mentioned above, the current crisis facing the world fi-
nancial system has had an effect on the levels of efficiency 
in the Brazilian banking sector. tables 6 and 7 show the 
average dea efficiency scores for our subgroups by own-
ership type and Bank size. the drop in efficiency began 
at the beginning of 2008. the overall average bank effi-
ciency score fell from 0.88 to 0.76.

the Financial crisis and banking 
efficiency by ownership type

We can see that the financial crisis has had an effect on 
all banking ownership types. in table 6, we can see that 
the all bank average dea efficiency scores from the Pre-
Financial Crisis to Post-Financial Crisis period dropped ap-
proximately 12%. this shows that overall sector efficiency 
did suffer. 

also of interest is that all ownership types saw a large 
downturn in their average efficiency scores. Public Banks 
were the most efficient in both periods with a Pre-Financial 
Crisis average efficiency score of 0.937 while in the Post-
Financial Crisis period, the average had dropped to 0.842. 
the 9.5% drop in average relative efficiency for Public 
Banks was similar to the 9.3% drop in efficiency by their 
domestic Private Bank competitors. 

table 6. pre-Financial crisis (2002-2007) and post-Financial 
crisis (2008-2011) efficiency scores based on ownership 
type

year
 public 
banks

Foreign 
banks

domestic 
private banks

all bank 
average

2002-2007 0.937456 0.855913 0.885587 0.880898

2008-2011 0.842214 0.69584 0.788227 0.760502

average 0.903993 0.799671 0.851379 0.838597

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

the most effected ownership group was the Foreign Banks 
group. their overall relative efficiency fell 16% from Pre-
Crisis levels. as touched on previously, the greater fall in 
Foreign Bank efficiency may also have something to do 
with conditions outside the Brazilian market such as eco-
nomic factors in the Foreign Banks’ home markets that 
may have needed their attention and, thus, efficiency in 
their Brazilian branches suffered perhaps a more risk ad-
verse portfolio position. this may be inferred by the de-
crease in participation of Foreign Banks in the sector 
during the Crisis period, a drop in market share of 9% in 
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total assets, 8% in total deposits and 8% in total loans 
from the second quarter of 2008 to the first quarter of 
2011. However, this is just a conjecture as the additional 
research into foreign banks’ home markets influence on 
their foreign branches efficiency is beyond the scope of 
this thesis. 

the Financial crisis and banking 
efficiency by bank size

While bank ownership did show distinct and severe drops 
in efficiency scores across the board, the effects of the fi-
nancial crisis on bank efficiency was not as universal when 
bank size was factored into the equation. 

looking at the results in terms of bank size, we can see that 
the top 10 Banks maintained an extremely high overall 
average efficiency score in both periods .961 and .935 re-
spectively. and if we look at the biggest banks, the top 5 
Banks, we see that they suffered the smallest drop off in 
efficiency scores of all the groups. While the industry saw 
an 8% drop in efficiency the Top 5 Banks’ average effi-
ciency scores fell a mere 2.2%, while Banks 6-10’s average 
efficiency scores fell only 2.7% when comparing Pre-Finan-
cial and Post-Financial Crisis levels. 

table 7. pre-Financial crisis (2002-2007) and post-Financial 
crisis (2008-2011) efficiency scores based on bank size

year
top 5 
banks

top 10 
banks

banks 
6-10

banks 
11-50

banks 
26-50

banks 
11-25

all bank 
average

2002-2007 0.966941 0.960504 0.954066 0.860997 0.841851 0.892907 0.880898

2008-2011 0.944792 0.935975 0.927159 0.716634 0.716967 0.71608 0.760502

average 0.959159 0.951886 0.944612 0.810275 0.797973 0.830778 0.838597

source: Banco Central do Brasil and author calculations. top 50 based on total assets.

the smallest banks, Banks 26-50 had a much more diffi-
cult time adjusting to the new efficiency pressures put upon 
them by the financial crisis as their average efficiency score 
fell 12.5%. the largest efficiency losers with the advent of 
the financial crisis were the middle sized banks, those ranked 
between 11-25 in terms of total assets. they lost approxi-
mately 17.7% of their relative efficiency. also, the smallest 
banks (banks ranking 26-50) lost slightly less efficiency than 
the Banks 11-25 group. this may be due to their small niche 
markets that they were better able to adapt to the changes 
that were brought about during the crisis. 

though both groups did fall to approximately 76% effi-
ciency when compared to the best banks in the market. 
the precipitous fall in relative efficiency may be a combi-
nation of their lack of resources due to their small sizes to 
adjust to the new competitive environment that the crisis 
left them and that the larger banks did a better job at 

maintaining their efficiencies through the crisis. this would 
then lead to a lower relative efficiency mark for the smaller 
banks as they were unable to match the cost and efficiency 
savings that the larger banks were able to do. 

the juxtaposition of all bank ownership types losing on 
average a minimum of 10% efficiency due to the financial 
crisis while the top 5 and top 10 banks efficiency scores 
moved even further, strengthens my belief that not only 
is bigger better in terms of efficiency in the sector, but 
that the large Brazilian banks are not sitting back and let-
ting the financial crisis hurt their efficiency levels. they are, 
therefore, not falling into the “Quiet life” approach. these 
results lead us to surmise that larger banks are better 
suited to adjust to the changes in pressures put upon them 
from the financial crisis.

conclusions

the empirical results showed that the Brazilian banking 
sector is highly relatively efficient with an overall effi-
ciency score average of 0.835 for the 2002-2011 period. 
although, over the 2002-2011 period relative efficiency as 
a whole fell from 0.884 average efficiency score in 2002 
to 0.755 in 2010. on the other hand it would seem that 
efficiency is on the upswing as overall average quarterly 
data was improving through Q4 2010 and Q1 2011. Pre-
vious studies have stated that efficiency in the Brazilian 
banking sector has stagnated over time (staub et al., 2010) 
while others have stated that there was an improvement in 
efficiency (Pires Goncalves, 2007). additionally, we found 
that efficiency scores varied by ownership type. overall 
Public Brazilian banks were the most efficient banks over 
the life span of the study with an average score of 0.899. 

Foreign banks, on the other hand, come in behind domestic 
Private Brazilian banks in terms of efficiency. looking at 
the quarterly efficiency scores, we can see that foreign 
banks were hit the hardest by the financial crisis and their 
need to deal with home market issues may have trumped 
any of their efficiency hopes in non-home markets, as well 
as cause them to exit the market. therefore, we can say 
that ownership does have a relationship with the level of 
efficiency and managerial decisions regarding efficiency. 

the current financial crisis has had a negative impact on 
the relative efficiency of Brazilian banks. the Pre-Crisis av-
erage dea efficiency score was 0.881 while the Post-Crisis 
average was 0.761. again, looking at ownership type 
the results show that Foreign Bank efficiency was hurt 
the most, falling from 0.856 to 0.699 in the Post-Finan-
cial Crisis period. the domestic Private Banks fared little 
better, falling from 0.886 to 0.788 efficiency. even the 
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most efficient Public Banks took a hit, falling from 0.937 
to 0.842. Consequently, we do find that the crisis defi-
nitely affected efficiency in the Brazilian banking sector 
in a negative way.

When looking at Bank size and the effects of the Finan-
cial Crisis the larger banks hold their relative efficiency re-
markably well through the rough financial times regardless 
of Ownership Type. The Top 10 Banks’ average DEA effi-
ciency score only fell 0.025 from their Pre-Financial Crisis 
efficiency levels, from 0.961 to 0.936. the smallest banks, 
Banks 26-50 saw their relative efficiency fall from 0.842 
to 0.717, while the middle banks, Banks 11-25 saw the 
largest drop, falling from 0.892 efficiency to 0.716. 

on the whole, in Brazil the term “bigger is better” does 
hold weight in terms of efficiency. the top 5 Banks were 
the most efficient banks over the life span of the study. 
this effect even held through the financial crisis as the 
top 10 Banks were only slightly negatively affected by the 
crisis losing only about 2.7% of their relative efficiency 
during the crisis, we could say that bigger is indeed better. 

Finally, with the Brazilian banking sector continually con-
centrating there is a threat that the banks could take over 
the markets and become inefficient and pass on their in-
efficiencies to their final customers in the form of higher 
prices. However, given that the largest banks (top 3, top 
5 and top 10) have been gaining market share from their 
smaller competitors while maintaining the highest effi-
ciency scores and efficiency correlating positively with size 
and revenues, we feel it is safe to say that large Brazilian 
banks are not taking the “Quiet life” approach in their 
managerial endeavors. 

taking into account the usual market fluctuations and 
recent global financial crisis, we find that ‘Bigger is 
Better’ in terms of efficiency and the Brazilian Banking 
sector has not taken the “Quiet life” approach. this fol-
lows Demsetz’ Efficiency Hypothesis that more efficient 
businesses will win business from their less efficient com-
petitors. and with the combination of increased gaps in 
efficiency between larger and small banks and the con-
tinued concentration in the top 10 banks in the market, 
we can safely conclude that the more efficient banks are 
winning in the market place.
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